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Crossing the divide: student and staff responses to
changing an institutional learning management system
Stuart Palmer
Faculty of Science, Engineering and Built Environment
Deakin University, Australia
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Learning management systems (LMSs) are a ubiquitous feature of the higher education landscape.
As with any other technological system, change in LMSs is inevitable as advances in computer
and communication technologies render older systems obsolete. In this paper we respond to the
call for more research on the impacts of LMS change by documenting a relatively large scale and
fined grained quantitative investigation of the changes in user perceptions (both students and
academic staff) of the functions of an institutional LMS across the period of transition to a new
system between 2011 and 2012. We address the question, “Did the new LMS dramatically change
the student and staff experience of using the system?” To a large extent, the answer is, “No”. The
median absolute difference between all 2011 and 2012 mean ratings (as a percentage of the 2011
rating) was only 0.21 % for students and 0.26 % for staff.
Keywords: learning management system, LMS change, staff and student evaluation

Introduction
While particular definitions may differ (Ryan, Toye, Charron & Park, 2012) and specific appellations may vary
(course management system, virtual learning environment, etc.) (McConachie, Danaher, Luck & Jones, 2005),
learning management systems (LMSs) are a ubiquitous feature of the higher education landscape (Browne,
Jenkins & Walker, 2006). An LMS is one of the largest purchases an institution will make in the provision of
online learning, and the choice of system is necessarily an important decision (Petherbridge & Chapman, 2007)
and often a key rhetorical element in institutional strategic positioning (Tickle, Muldoon & Tennent, 2009).
From time to time institutions change their LMSs, and various reasons might be cited as the driver for such
change (Ryan et al., 2012). Articulated reasons for change may include strategic rationales – improving online
teaching and learning (Chao, 2008); gaining a competitive edge through innovation (Danaher, Luck &
McConachie, 2005); establishing new directions for teaching and learning (McConachie et al., 2005; Tickle et
al., 2009); or a move to open source systems (Beatty & Ulasewicz, 2006). However, the reasons for change may
also be more prosaic – the expiry of the current contract with a system supplier (Draude, Clayton & Brinthaupt,
2009); improving the efficiency of back-office work (Benson & Palaskas, 2006); consolidating multiple existing
institutional LMSs (Smart & Meyer, 2005; Tickle et al., 2009); or the vendor of the current institutional LMS
being acquired by a competitor (Petherbridge & Chapman, 2007). Whatever the specific reason(s) at a particular
point in time for a change of LMS, one thing is certain, as with any other technological system, change in LMSs
is inevitable as advances in computer and communication technologies render older systems obsolete (Draude et
al., 2009; Petherbridge & Chapman, 2007; Ryan et al., 2012). Changing LMS platform is a frequent
consideration in higher education (Instructional Technology Council, 2011) and changing an institutional LMS
is a major undertaking (Rubin, 2007). An important element of implementing any new educational technology is
evaluation of the impact and success of the change (Benson & Palaskas, 2006; Chao, 2008). However, change
management in educational technology is still relatively new as a headline issue (Draude et al., 2009). We
undertook a review of the literature and discovered only limited published research on the evaluation of LMS
change. Some evaluations involved only relatively small numbers of staff (Ge, Lubin & Zhang, 2010; Ryan et
al., 2012; Smart & Meyer, 2005), others were larger but still included less than 100 staff respondents (Draude et
al., 2009; McConachie et al., 2005), and only one addressed student perspectives of LMS change (n=128)
(Petherbridge & Chapman, 2007). There is a need for more research on the impacts of LMS change (Draude et
al., 2009), and given that students are the predominant users of LMSs, there is a particularly important need for
more investigation of the student perspective of LMS change (Petherbridge & Chapman, 2007).
In Australia, Deakin University is a major provider of distance and online education. In addition, it teaches oncampus at four campuses located in three cities in the State of Victoria. Iterating through a number of
commercial learning management systems (LMSs), the university eventually settled on the WebCT LMS in

2003, branding it internally as Deakin Studies Online (DSO). The new LMS was trialled in 2003, and fully
implemented in 2004. Concurrently, the university introduced policies requiring academic departments to
migrate all online learning activity to the centrally supported LMS. Since that time, the LMS has been
supplemented with a range of satellite technologies including, synchronous communications, lecture recording
and streaming, plagiarism detection, etc. Another key initiative in the university’s strategy to expand its online
and distance education profile was to require that, from 2004, all of its units of study have at least a basic online
presence. Additionally, from 2004, all students enrolled in Deakin University undergraduate courses had to
undertake at least one unit in wholly online mode. In early 2006, WebCT was acquired by Blackboard Inc.,
leading to the phasing out of new development and support for the WebCT LMS. In 2010, following the expiry
of the existing LMS licence, Deakin University selected the Desire2Learn LMS as the replacement system for
the WebCT/Blackboard LMS, and during 2011 commenced a phased cut-over to the new system, migrating
content and users throughout the year so that by the first teaching period in 2012 all online support for teaching
and learning was provided via the new LMS.
In 2003, a pilot survey of students and staff using DSO was conducted to establish perceptions of importance
and satisfaction with various functions of the LMS. After the full mainstreaming of DSO in 2004, the survey
instrument was revised, and the survey process was expanded to include all Deakin University students and
staff, and repeated again in 2005. Following the commitment to move to the new LMS, an evaluation plan was
developed to assess a number of aspects of the implementation project, including the re-introduction of the DSO
evaluation surveys (last employed in 2005) as a measure of student and staff satisfaction with the ‘new’ DSO
(Holt, Palmer & Dracup, 2011). In 2011, a revised DSO evaluation survey was developed and administered to
all students and staff. Crucially, the set of question items relating to use and perception of the core functions of
the LMS was largely common with the previous surveys run in 2004 and 2005. The findings from this
longitudinal research series have been reported previously (Palmer & Holt, 2010, 2012, in print). The 2011 DSO
evaluation survey provided a measure of the then state-of-play with the current (and soon to be retired) LMS,
and it also provided a baseline benchmark measure against which the new LMS could be compared to. Across
the period 2004-2011, both student and staff mean ratings of importance and satisfaction with a wide range of
LMS functions generally increased, suggesting an increasingly positive engagement with the LMS over time
(Palmer & Holt, in print). The achievement of a high level of overall satisfaction in 2011 begged the question;
could such a high level of reported student and staff satisfaction be sustained through the migration to the new
LMS? Following the full implementation of the new LMS in 2012, the DSO evaluation survey was run again for
all students and staff, and contained the same core set of questions as the 2011 survey. We acknowledge that the
change of the institutional LMS system represented both a change between system vendors and a change to a
next generation LMS. However, the essential functions offered by both systems were virtually identical, such
that the same survey instrument could be used with only very minor changes.
In this paper we respond to the call for more research on the impacts of LMS change by documenting a
relatively large scale and fined grained quantitative investigation of the changes in user perceptions of the
functions of an institutional LMS across the period of transition to a new system. We cover staff perceptions
and, addressing the specifically identified need for additional research on the impact of LMS change on
students, also include a large survey of student perceptions. Importantly, the same perception survey instrument
is used before and after the system change, and for both student and staff respondent groups, highlighting the
comparative experience of the LMS change between both key system user groups. Additionally, we gauge LMS
user perceptions in a multidimensional way by collecting ratings of both importance of, and satisfaction with, a
wide range of LMS functions. Did the new LMS dramatically change the student and staff experience of using
the system? We probe through the rhetoric and reveal the reality.

Methodology
Details of the student and staff 2011 DSO evaluation surveys, their methodology, respondent samples and
results have been presented previously (Palmer & Holt, in print). In both 2011 and 2012, all versions of the DSO
evaluation survey sought responses from students and staff relating to:
•
•
•
•

demographic and background information;
perception of importance and satisfaction with a range of LMS functions;
a number of overall LMS satisfaction measures; and
open-ended written comments about the LMS.

We use the demographic information obtained to test whether the sample respondent groups were representative
of the overall populations of interest. The 2011 and 2012 student surveys contained items relating to 20 common
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LMS functions for which respondents were asked to indicate both their rating of importance and their level of
satisfaction using ordinal response scales. A response scale of 1 – 5 was used in both 2011 and 2012. The 2011
and 2012 staff surveys contained the same 20 common LMS functions as the student surveys, plus two
additional items relating to the development of online learning resources. Staff were asked to respond in the
same manner as students. The 20 common LMS functions on the student surveys, plus the additional two
functions on the staff surveys were:
1. Accessing unit guide and other unit information
2. Accessing unit lecture, tutorial or lab notes etc.
3. Interacting with unit learning resources
4. Using the unit calendar
5. Reading unit announcements
6. Contacting teachers via internal unit messaging
7. Contacting students via internal unit messaging
8. Reading contributions to online discussions
9. Contributing to online discussions
10. Completing online quizzes/tests
11. Submitting assignments
12. Receiving feedback on assignments
13. Working collaboratively in a group
14. Reviewing unit progress
15. Using the e-portfolio
16. eLive synchronous communication session
17. iLecture class lecture recording
18. Other iLecture recording – podcasts, etc.
19. Deakin's social software – MediaWiki, etc.
20. Turnitin plagiarism detection
plus the following two functions for staff only:
21. Deakin's Learning Repository – Equella
22. Respondus online quiz authoring tool
Given the changes in the student and staff populations between 2011 and 2012, it was not possible to track the
same cohort of specific respondents. Instead, we sought a representative sample of the student and staff
population in each year/survey. We compare the ratings of importance and satisfaction for each of the 20/22
LMS functions in 2011 and 2012, for both students and staff, and identify any statistically significant
differences between them. We also present the results of this analysis visually. While they form a valuable data
set in their own right, the overall satisfaction and open-ended written comment data are not specifically
addressed in detail here due to practical space limitations.
A definitive indication of the significance of the differences between the mean ratings for a survey item between
2011 and 2012 for a particular respondent group (students or staff) is obtained from an analysis of variance
(ANOVA) test. While the simpler t-test of means would produce the same results, we use the ANOVA test here
as it yields some additional information used in the analysis of the data. A requirement for the ANOVA test is
that the variation of the mean rating be similar in all groups under test. Where Levene’s test of homogeneity of
variance failed, a robust ANOVA test using the Welch test statistic was performed instead. We acknowledge
that the ratings provided by respondents here are fundamentally ordinal in nature. The use of ordinal data in
many parametric statistical procedures, while commonplace in the social sciences, is not universally accepted as
valid. However, there is a significant body of research that has demonstrated the practical utility of analysis of
ordinal data, based on the robustness of many statistical methods to significant departures from assumptions
about the underlying data, including departures from normality and ‘intervalness’ that might be present in
ordinal scale data (Jaccard & Wan, 1996; Norman, 2010). In all statistical analysis, a two-sided significance
level of p < 0.01 was used. A discussion of the observed results is also presented. As required by Deakin
University human research ethics procedures, all of the surveys were anonymous and voluntary.

3

Results and discussion
Sample and demographic information
Table 1 presents a summary of the response rates obtained in the 2011 student and staff DSO evaluation
surveys. The demographic match between the sample and population for both groups was generally very good
across the demographic dimensions available for comparison. The full demographic comparisons have been
detailed elsewhere (Palmer & Holt, in print). For the 2012 DSO evaluation surveys, a range of demographic
information was available for the overall Deakin University student and staff populations, as well as collected as
part of the surveys, including gender, enrolled faculty, enrolled campus and duration of current enrolment for
students, and, gender, age range and home campus for staff. This permitted a comparison between the
respondent sample and the overall population for both students and staff, as presented in Table 2.
Table 1: Response summary for 2011 student and staff DSO evaluation surveys
Group
Students
Staff

Enrolled population
22760
2126

Respondent sample
1353
263

Response rate
5.95%
12.37%

Table 2: Response rate and demographic information for 2012 DSO evaluation survey
Students
Sample

Population
24805
—

Staff
Sample
Population
330
2291
14.40%
—

No. of respondents
1710
Response rate
6.89%
Gender
Female
70.5%
59.9%
61.8 %
59.8 %
Male
29.5%
40.1%
38.2 %
40.2 %
Faculty
Arts and Education
30.5%
31.3%
33.0%
24.3%
Business and Law
26.6%
35.1%
20.3%
20.6%
Health
26.3%
20.1%
32.4%
37.8%
Science & Technology
15.6%
13.5%
13.3%
13.9%
Other
1.1%
—†
0.9%
3.3%
Campus ‡
Burwood
42.0%
49.8%
—
—
Waurn Ponds
14.3%
12.5%
—
—
Waterfront
7.3%
6.0%
—
—
Warrnambool
4.4%
3.0%
—
—
Off-campus
32.1%
28.7%
—
—
Mean enrolment duration §
2.33 (1.48) years 2.22 (1.63) years
—
—
Age range
<25
—
—
1.5%
2.7%
25-29
—
—
7.0%
6.5%
30-34
—
—
9.7%
12.2%
35-39
—
—
9.4%
13.7%
40-44
—
—
15.8%
14.1%
45-49
—
—
19.1%
14.5%
50-54
—
—
14.5%
14.2%
55-59
—
—
11.8%
11.6%
60-64
—
—
5.8%
7.5%
>64
—
—
5.5%
2.9%
† Respondents were given the option to nominate ‘Other’ for their home Faculty, but the student
population data does not contain this option.
‡ Campus location was not available in the student population data – here the general 2010 Deakin
University student enrolment campus location data are used as a comparison.
§ Standard deviation given in parenthesis.
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The online system used for the administration of the survey saved all progressive responses entered, resulting in
differential response rates for different sections of the survey. The response rates given above are those obtained
for all fully completed surveys. Higher response rates were obtained for some sections of the surveys, and the
most complete relevant data set available was used in the analyses below. Although the response rates obtained
for both students and staff in both years were comparatively low, they were not unexpected for an online
voluntary survey (Cook, Heath & Thompson, 2000). The generally good match between the sample and
population demographic characteristics in both groups in both years, and the relatively large absolute numbers
of respondents, suggests that we can have some confidence in drawing more general inferences from the
respondent data for the Deakin University context.
Importance-satisfaction analysis
In both 2011 and 2012, the DSO evaluation survey asked respondents to rate the importance of, and their
satisfaction with, a range of functions of the LMS at Deakin University. A rating scheme of 1 – 5 was
employed. For both importance and satisfaction a ‘not applicable’ option was also provided to permit
respondents not using a particular function to avoid having to provide a contrived rating. Table 3 provides a
summary of the mean student responses for the importance and satisfaction ratings for both 2011 and 2012, with
the standard deviation of the mean ratings shown in parenthesis. Table 3 also shows the associated statistical
significance test result based on the appropriate ANOVA test of the difference in mean ratings between 2011
and 2012, with significant results (p < 0.01) indicated in bold. Table 4 shows the same data for the staff surveys.
Table 3: Mean student importance and satisfaction ratings for 2011 and 2012

LMS function (Importance and Satisfaction)
1.Accessing unit guide & other unit information (Imp)
1.Accessing unit guide and other unit information (Sat)
2.Accessing unit lecture, tutorial or lab notes etc. (Imp)
2.Accessing unit lecture, tutorial or lab notes etc. (Sat)
3.Interacting with unit learning resources (Imp)
3.Interacting with unit learning resources (Sat)
4.Using the unit calendar (Imp)
4.Using the unit calendar (Sat)
5.Reading unit announcements (Imp)
5.Reading unit announcements (Sat)
6.Contacting teachers via internal unit messaging (Imp)
6.Contacting teachers via internal unit messaging (Sat)
7.Contacting students via internal unit messaging (Imp)
7.Contacting students via internal unit messaging (Sat)
8.Reading contributions to online discussions (Imp)
8.Reading contributions to online discussions (Sat)
9.Contributing to online discussions (Imp)
9.Contributing to online discussions (Sat)
10.Completing online quizzes/tests (Imp)
10.Completing online quizzes/tests (Sat)
11.Submitting assignments (Imp)
11.Submitting assignments (Sat)
12.Receiving feedback on assignments (Imp)
12.Receiving feedback on assignments (Sat)
13.Working collaboratively in a group (Imp)
13.Working collaboratively in a group (Sat)
14.Reviewing unit progress (Imp)
14.Reviewing unit progress (Sat)
15.Using the e-portfolio (Imp)
15.Using the e-portfolio (Sat)
16.eLive synchronous communication session (Imp)
16.eLive synchronous communication session (Sat)
17.iLecture class lecture recording (Imp)

Mean rating (1-5)
(Std. dev. in brackets)
2011
2012
4.72 (0.63)
4.72 (0.60)
4.13 (0.87)
4.10 (0.92)
4.81 (0.51)
4.83 (0.51)
3.90 (0.98)
3.88 (1.08)
4.43 (0.80)
4.44 (0.78)
3.73 (0.96)
3.70 (1.04)
2.91 (1.40)
2.93 (1.36)
3.18 (1.04)
3.21 (1.08)
4.44 (0.81)
4.11 (1.01)
3.84 (1.02)
3.81 (1.01)
4.08 (1.09)
4.09 (1.12)
3.59 (1.11)
3.84 (1.02)
3.61 (1.20)
3.30 (1.31)
3.56 (1.01)
3.53 (0.98)
4.28 (0.87)
4.26 (0.90)
3.82 (0.97)
3.68 (1.16)
3.97 (1.02)
4.01 (1.04)
3.75 (0.95)
3.68 (1.06)
4.32 (0.97)
4.36 (0.98)
3.76 (1.04)
3.79 (1.05)
4.70 (0.69)
4.70 (0.66)
3.70 (1.19)
3.90 (1.14)
4.63 (0.75)
4.60 (0.75)
3.29 (1.28)
3.53 (1.20)
3.76 (1.22)
3.82 (1.18)
3.09 (1.14)
3.26 (1.10)
4.07 (1.01)
3.86 (1.10)
3.24 (1.14)
3.34 (1.10)
3.09 (1.24)
2.93 (1.32)
3.11 (0.97)
3.12 (0.97)
3.77 (1.23)
3.75 (1.21)
3.28 (1.16)
3.35 (1.09)
4.54 (0.83)
4.47 (0.89)

Statistical significance of
difference 2011-2012
F(1,3096)=0.18 p>0.669
F(1,3095)=0.97 p>0.323
F(1,3056)=0.78 p>0.376
F(1,2970)=0.16 p>0.686
F(1,3073)=0.28 p>0.594
F(1,2967)=0.42 p>0.518
F(1,2846)=0.11 p>0.738
F(1,2489)=0.70 p>0.400
F(1,3079)=98.69 p<1x10-22
F(1,3056)=0.40 p>0.525
F(1,2952)=0.02 p>0.875
F(1,2571)=37.57 p<1x10-8
F(1,2784)=43.04 p<1x10-10
F(1,2624)=0.64 p>0.424
F(1,3064)=0.45 p>0.500
F(1,3025)=13.59 p<0.001
F(1,3044)=0.87 p>0.349
F(1,2953)=4.05 p>0.043
F(1,2692)=0.95 p>0.328
F(1,2612)=0.45 p>0.501
F(1,2976)=0.04 p>0.838
F(1,2698)=21.61 p<1x10-5
F(1,2865)=1.65 p>0.198
F(1,2586)=25.58 p<1x10-6
F(1,2617)=1.40 p>0.236
F(1,2454)=14.63 p<0.001
F(1,2734)=26.02 p<1x10-6
F(1,2643)=4.47 p>0.034
F(1,1925)=6.77 p<0.010
F(1,1720)=0.05 p>0.833
F(1,2177)=0.11 p>0.734
F(1,2024)=2.08 p>0.149
F(1,2544)=4.14 p>0.041
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17.iLecture class lecture recording (Sat)
18.Other iLecture recording – podcasts, etc. (Imp)
18.Other iLecture recording – podcasts, etc. (Sat)
19.Deakin's social software – MediaWiki, etc. (Imp)
19.Deakin's social software – MediaWiki, etc. (Sat)
20.Turnitin plagiarism detection (Imp)
20.Turnitin plagiarism detection (Sat)

3.48 (1.23)
4.13 (1.05)
3.35 (1.13)
2.83 (1.33)
3.03 (0.99)
3.88 (1.15)
3.41 (1.13)

3.50 (1.20)
4.22 (1.01)
3.47 (1.12)
2.71 (1.29)
3.11 (0.86)
4.01 (1.10)
3.56 (1.08)

F(1,2503)=0.22 p>0.637
F(1,2349)=4.65 p>0.030
F(1,2222)=5.57 p>0.017
F(1,1564)=3.41 p>0.064
F(1,1264)=2.09 p>0.147
F(1,2252)=7.75 p<0.006
F(1,2310)=10.22 p<0.002

Table 4: Mean staff importance and satisfaction ratings for 2011 and 2012

LMS function (Importance and Satisfaction)
1.Accessing unit guide & other unit information (Imp)
1.Accessing unit guide and other unit information (Sat)
2.Accessing unit lecture, tutorial or lab notes etc. (Imp)
2.Accessing unit lecture, tutorial or lab notes etc. (Sat)
3.Interacting with unit learning resources (Imp)
3.Interacting with unit learning resources (Sat)
4.Using the unit calendar (Imp)
4.Using the unit calendar (Sat)
5.Reading unit announcements (Imp)
5.Reading unit announcements (Sat)
6.Contacting teachers via internal unit messaging (Imp)
6.Contacting teachers via internal unit messaging (Sat)
7.Contacting students via internal unit messaging (Imp)
7.Contacting students via internal unit messaging (Sat)
8.Reading contributions to online discussions (Imp)
8.Reading contributions to online discussions (Sat)
9.Contributing to online discussions (Imp)
9.Contributing to online discussions (Sat)
10.Completing online quizzes/tests (Imp)
10.Completing online quizzes/tests (Sat)
11.Submitting assignments (Imp)
11.Submitting assignments (Sat)
12.Receiving feedback on assignments (Imp)
12.Receiving feedback on assignments (Sat)
13.Working collaboratively in a group (Imp)
13.Working collaboratively in a group (Sat)
14.Reviewing unit progress (Imp)
14.Reviewing unit progress (Sat)
15.Using the e-portfolio (Imp)
15.Using the e-portfolio (Sat)
16.eLive synchronous communication session (Imp)
16.eLive synchronous communication session (Sat)
17.iLecture class lecture recording (Imp)
17.iLecture class lecture recording (Sat)
18.Other iLecture recording – podcasts, etc. (Imp)
18.Other iLecture recording – podcasts, etc. (Sat)
19.Deakin's social software – MediaWiki, etc. (Imp)
19.Deakin's social software – MediaWiki, etc. (Sat)
20.Turnitin plagiarism detection (Imp)
20.Turnitin plagiarism detection (Sat)
21.Deakin's Learning Repository – Equella (Imp)
21.Deakin's Learning Repository – Equella (Sat)
22.Respondus online quiz authoring tool (Imp)
22.Respondus online quiz authoring tool (Sat)

Mean rating (1-5)
(Std. dev. in brackets)
2011
2012
4.60 (0.81)
4.70 (0.67)
4.01 (0.99)
4.07 (0.98)
4.76 (0.58)
4.79 (0.56)
4.02 (0.96)
4.04 (0.97)
4.48 (0.83)
4.60 (0.67)
3.63 (1.06)
3.80 (1.01)
2.48 (1.34)
2.85 (1.30)
2.98 (0.93)
3.31 (0.89)
4.42 (0.85)
4.38 (0.89)
3.76 (1.03)
3.96 (0.99)
3.10 (1.57)
3.21 (1.46)
3.12 (1.19)
3.45 (0.97)
3.83 (1.34)
3.82 (1.25)
3.17 (1.35)
3.64 (1.07)
4.41 (0.91)
4.46 (0.94)
3.64 (1.16)
3.62 (1.16)
4.41 (0.90)
4.43 (0.96)
3.65 (1.17)
3.65 (1.14)
3.70 (1.34)
3.81 (1.28)
3.19 (1.09)
3.47 (0.94)
4.29 (1.18)
4.51 (0.94)
3.39 (1.20)
3.44 (1.26)
4.14 (1.26)
4.32 (1.10)
3.27 (1.30)
3.39 (1.28)
3.80 (1.22)
3.93 (1.18)
3.14 (1.17)
3.15 (1.03)
3.73 (1.17)
3.54 (1.23)
3.22 (1.09)
3.26 (0.88)
3.02 (1.30)
3.26 (1.31)
2.80 (0.88)
3.04 (0.91)
3.57 (1.43)
3.80 (1.28)
3.15 (1.12)
3.27 (1.08)
4.27 (1.09)
4.19 (1.19)
3.40 (1.19)
3.52 (1.15)
3.90 (1.22)
3.94 (1.14)
3.37 (1.01)
3.38 (1.04)
2.94 (1.42)
2.82 (1.35)
3.00 (0.99)
2.97 (0.81)
3.86 (1.21)
4.23 (0.98)
3.26 (1.09)
3.73 (1.01)
3.40 (1.41)
3.65 (1.18)
3.22 (1.06)
3.00 (1.07)
3.32 (1.38)
3.41 (1.31)
3.06 (0.89)
3.14 (0.92)

Statistical significance of
difference 2011-2012
F(1,573)=2.55 p>0.110
F(1,572)=0.44 p>0.508
F(1,551)=0.37 p>0.540
F(1,551)=0.07 p>0.787
F(1,478)=3.61 p>0.057
F(1,557)=3.50 p>0.061
F(1,466)=8.92 p<0.004
F(1,394)=12.36 p<0.001
F(1,562)=0.24 p>0.620
F(1,553)=5.49 p>0.018
F(1,423)=0.62 p>0.432
F(1,370)=8.32 p<0.005
F(1,493)=0.00 p>0.957
F(1,347)=15.48 p<0.001
F(1,551)=0.43 p>0.513
F(1,552)=0.06 p>0.801
F(1,547)=0.05 p>0.824
F(1,544)=0.00 p>0.981
F(1,404)=0.68 p>0.409
F(1,374)=7.29 p<0.008
F(1,386)=4.55 p>0.033
F(1,459)=0.22 p>0.638
F(1,438)=2.68 p>0.102
F(1,403)=0.93 p>0.333
F(1,383)=1.62 p>0.261
F(1,353)=0.02 p>0.898
F(1,388)=2.39 p>0.122
F(1,350)=0.19 p>0.664
F(1,281)=2.28 p>0.131
F(1,247)=4.01 p>0.045
F(1,358)=2.65 p>0.104
F(1,320)=0.93 p>0.334
F(1,427)=0.42 p>0.514
F(1,403)=1.00 p>0.317
F(1,349)=0.09 p>0.768
F(1,315)=0.01 p>0.906
F(1,237)=0.47 p>0.492
F(1,186)=0.05 p>0.829
F(1,320)=11.47 p<0.001
F(1,390)=18.96 p<0.001
F(1,284)=2.51 p>0.113
F(1,250)=2.59 p>0.108
F(1,236)=0.28 p>0.596
F(1,202)=0.44 p>0.508
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A method for visualising the difference between importance-satisfaction mean ratings was developed. Using a
two-dimensional grid, importance and satisfaction rating pairs for a survey item can be plotted as a point, with
the importance rating as the vertical coordinate and the satisfaction rating as the horizontal coordinate. By using
the corresponding 2011 and 2012 importance-satisfaction rating pairs for a survey item as end points, a line
segment can be plotted for each LMS function that visually represents the difference in mean importancesatisfaction rating between the old and the new LMS. Based on a significance level of p < 0.01, Figure 1
summarises the mean importance and satisfaction ratings obtained for students. Where there was no significant
difference in the mean importance and satisfaction ratings between 2011 and 2012, the overall mean ratings are
plotted as a diamond-shaped point pair. Where only the mean importance rating was significantly different, a
vertical line is plotted with the horizontal location given by the overall mean satisfaction rating, and the two
endpoints of the line identifying the mean importance ratings separately for 2011 and 2012. Similarly, where
only the mean satisfaction rating was significantly different, a horizontal line is plotted with the vertical location
given by the overall mean importance rating. Where both the mean importance and satisfaction ratings were
significantly different between 2011 and 2012, a diagonal line is plotted with the endpoints representing the
mean importance and satisfaction ratings separately for 2011 and 2012. Figure 2 presents the same results for
academic staff. Note that both Figure 1 and Figure 2 have expanded scales on both axes.
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Figure 1: Mean importance and satisfaction ratings for LMS functions for students 2011-2012
Notable results
In both Figure 1 and Figure 2 it can be seen that for both students and staff there is a group of LMS functions
situated at the lower left, having both relatively low mean ratings of importance and satisfaction. These
functions are:
4. Using the unit calendar
15. Using the e-portfolio
19. Deakin's social software – MediaWiki, etc.
In the period 2011/2012 these three LMS functions had a relatively low level of use across the university. The
LMS calendar function was seen as duplicating existing calendar tools available to students and staff, and the
LMS e-portfolio and linked social software tools were used in only a very small number of classes. Conversely,
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for both students and staff, there is a group of LMS functions situated at the upper right, having both relatively
high mean ratings of importance and satisfaction. These functions are:
1. Accessing unit guide and other unit information
2. Accessing unit lecture, tutorial or lab notes etc.
5. Reading unit announcements
These three items could be considered ‘basic’ LMS functions. The provision/transmission of learning materials
and information electronically may not necessarily be seen as high value adding educational LMS functions, but
the high importance and satisfaction ratings attributed to these functions by students and staff suggests that they
nevertheless value these LMS functions, and there is support for this view in the literature (Jones & Jones, 2005;
Sharpe, Benfield & Francis, 2006).
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Figure 2: Mean importance and satisfaction ratings for LMS functions for staff 2011-2012
Another notable feature of both Figure 1 and Figure 2 (and Table 3 and Table 4) is the limit of the significant
differences in mean ratings for both students and staff. For students, ten out of the twenty LMS functions
investigated recorded no significant difference at all. Only four functions recorded a significant difference in
mean importance rating, only five functions recorded a significant difference in mean satisfaction rating, and
only one function recorded a significant difference in both mean importance and satisfaction ratings. For staff,
17 out the 22 LMS functions investigated recorded no significant difference at all. Only three functions recorded
a significant difference in mean satisfaction rating, and only two functions recorded a significant difference in
both mean importance and satisfaction ratings. The median absolute difference between all 2011 and 2012 mean
ratings (as a percentage of the 2011 mean rating) was only 0.21 % for students and 0.26 % for staff. Taken as a
whole, there was surprisingly little change in the mean ratings for students and staff between the two LMS
systems. Previous investigations have found staff equivocal in their opinion of the impact of a new LMS on
their teaching (Smart & Meyer, 2005), that changing LMS does not automatically mean that it will be easier to
use (Petherbridge & Chapman, 2007), that any one of a range of LMS systems evaluated would have met the
identified technical requirements (Danaher et al., 2005), and that the specific LMS chosen is unlikely to be the
most important influence on student learning (Beatty & Ulasewicz, 2006).
It is observed that only one mean rating of satisfaction with an LMS function, across both students and staff,
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significantly declined following the introduction of the new LMS – that was the student mean satisfaction with
reading contributions to online discussions (LMS function 8). While this result wasn’t expected in advance, the
separate analysis of the open-ended survey questions supported this observation. In response to the question
“What are the aspects of DSO that most need improvement?” 1217 student comments were received. Of this
number, 370 (30.4 %) were related to the discussion function – this was nearly three times as many comments as
the next most common identifiable ‘needs improvement’ theme. This confirmatory triangulation between the
quantitative and qualitative DSO evaluation data suggests that there was a real level of student dissatisfaction
with the new discussion function. The initial configuration of the new LMS meant that discussions posts were
not displayed in the same threaded format that students were used to from the old LMS. Also, the new LMS did
not initially provide the function of easily identifying new discussion postings. The user’s experience of a new
LMS is likely to be referenced to, and strongly influenced by, the past experiences of the previous LMS and
how its various functions facilitated their learning needs (Ge et al., 2010). In this case, the relatively high 2011
mean student ratings for both importance and satisfaction for the reading of discussion posts suggests that any
reduction in the utility of this function in the new LMS would be noticed by students. Others have also observed
that changes in the operation of the discussion function interface were a critical point of comparison and
dissatisfaction when changing LMS (Ryan et al., 2012).
Only a single LMS function had significantly higher mean ratings of importance and satisfaction for both
students and staff across the change of LMS – that was for Turnitin plagiarism detection/originality assessment
(LMS function 20). Positive attitudes to the use of Turnitin by both students and staff are reported in the
literature (Ledwith & Rísquez, 2008; Rolfe, 2011), along with various reasons why this might be so. However, it
is interesting to note that while both old and new LMSs provided the ability to integrate a link to Turnitin from
within the LMS, and that the Turnitin functionality was promoted under the DSO institutional online learning
environment umbrella/brand, the essential value offered by the Turnitin system is quite separate from, and not
directly attributable to, the LMS itself or the change in LMS. This again lends weight to the proposition that the
substantive differences in mean ratings of LMS core functions between 2011 and 2012 were small. In addition
to the use of Turnitin, there was one other area of LMS functionality where relatively large and significant
increases in the mean rating of satisfaction (but here without a corresponding increase in importance rating)
were observed for both students and staff. This was contacting teachers via internal unit messaging (LMS
function 6). Additionally, staff also gave a significantly higher mean rating of satisfaction to the associated
function contacting students via internal unit messaging (LMS function 7). The old LMS had a messaging
system that students and staff could use, but it did not link to the university email system, and was implemented
as an entirely separate email system that could only be accessed when logged into the LMS. The messaging
system in the new LMS linked to the university email system, and so it is perhaps not surprising that students
and staff were significantly more satisfied with the functionality of the new LMS messaging system.

Conclusions
In this paper we present a relatively large scale and fined grained quantitative investigation of the changes in
user perceptions of the functions of an institutional LMS across the period of transition to a new system. We
address the question, “Did the new LMS dramatically change the student and staff experience of using the
system?” To a large extent, the answer is, “No”. The mean ratings of importance and satisfaction for the
majority of LMS functions, for both students and staff, did not change significantly between 2011 and 2012,
through the period of the immediate transition to the new LMS. The median absolute difference between all
2011 and 2012 mean ratings (as a percentage of the 2011 mean rating) was only 0.21 % for students and 0.26 %
for staff. Taken as a whole, there was surprisingly little change in the mean ratings for students and staff
between the two LMS systems. Of the few significant difference in mean ratings observed, most were as might
be expected – the functioning of reading online discussions in the new LMS was more limited than the previous
system and student satisfaction declined significantly; and the functioning of the internal messaging in the new
LMS was more useful and both student and staff satisfaction increased significantly. Essentially, the transition
seems to have been steady as it goes. This could be viewed as a success in that there were minimal significant
declines in user perceptions of the LMS. However, if the aim of moving to the new system was to significantly
improve the experience of students and staff using the LMS, then the initial period of the system changeover
was objectively somewhat underwhelming.
As noted in the literature, because LMSs are underpinned by information and communications technologies,
future system changes are inevitable, and in some senses reasonably predictable – there will be no rest for the
weary (Draude et al., 2009; Ryan et al., 2012). Looking forward, University LMS users should expect that their
current system will be retired at some point. We present here an evaluation of the immediate transition to a new
LMS; however this should not be considered the end point of the evaluation. There is a need for on-going
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monitoring before a definitive assessment of the success or otherwise of the transition can be made (Benson &
Palaskas, 2006; Chao, 2008). We recommend strongly to Deakin University (and to any university ‘crossing the
divide’ to a new LMS) that it continue with periodic institution-level evaluation of the user (students and staff)
perceptions of the new LMS. Only such an on-going evaluation can provide an ultimate measure of the value
and utility of the significant resources, both financial and human, devoted to the transition and on-going
development of the new LMS. As we have observed previously, it can take many years before significant
increases in perceptions of LMS value emerge (Palmer & Holt, 2012, in print). LMSs and LMS usage continue
to evolve – any new survey should address emergent issues in online learning, including student and
institutional use of social media and mobile platforms. Such on-going evaluation is also essential to provide a
new benchmark reference point, in the same way that the 2011 data set did here, as a comparison point for
whatever new LMS system is eventually selected.
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Attrition patterns amongst participant groups in Massive
Open Online Courses
David G. Glance, P. Hugh R. Barrett
The University of Western Australia
In their current instantiation, Massive Open Online Courses (MOOCs) represent a form of
educational delivery with little barrier to entry. In part due to the ease of enrolling, low completion
rates have been a notable characteristic of MOOCs with as few as 5 - 10% of enrolled students
gaining a certificate of completion. Beyond these observations, little is known about the patterns
of attrition, nor how they may vary amongst different groups of MOOC participants.
Activity data was analysed from log records collected from 42 MOOCs run by Stanford
University between 2011 and 2013 on Coursera. A novel analysis was applied to the data which
showed that attrition varies little between those that audited the course and those that actively
participated in assessments.
The results indicate that attrition is not influenced by levels of participation in a MOOC and
attrition is further not greatly influenced by attributes of the course.
Keywords: MOOCs, student attrition

Introduction
In their current instantiation, Massive Open Online Courses (MOOCs) represent a form of educational delivery
with a very low barrier to entry. Students with access to a computer and the Internet can register for a class with
the click of a button. Students can decide at what level to engage with the video content, readings, interactive
exercises, and assessments and ultimately determine what they get out of the entire experience.
In part due to the ease of enrolling, low completion rates have been a notable characteristic of MOOCs with as
few as 5 - 10% of students who enrolled gaining a certificate of completion (Gallagher & Garret, 2013). In
examining the issue of disengagement from MOOCs, it has been pointed out that the simple binary
categorisation of students taking MOOCs into completers and non-completers may be misleading (Kizilcec et
al., 2013). They analyzed 3 MOOCs run by Stanford University on the MOOC website Coursera (Coursera,
2014) using a cluster analysis approach and this revealed several distinct student groups based on their level of
engagement with the course. They found that they could split completers and non-completers into four distinct
groups. Completers were divided into “Completing” and “Auditing”, with the Auditing group watching videos
but not attempting the quizzes or assignments. Non-completers could be divided into “Disengaging” and
“Sampling”. Disengagers started the course watching videos and attempting exercises but dropped out, typically
in the first third of the course. Samplers typically watched one or two videos before dropping out. In addition to
these groups are the “Non-starters”, those students who enrolled but never interact with the course in any way.
On Coursera, approximately 55% of students who enrolled, were classified as non-starters.
In another method of grouping MOOC participants, active students were categorised on a spectrum (Seaton et
al., 2010); from browsers (auditing) to certificate earners (completing). The basic characteristic that
distinguished MOOC participants was whether they only watched videos, or they attempted at least one or more
of the activities set as homework over the 14 week period of the course. The researchers found that participants
who attempted over 5% of the homework on the course represented only 25% of the overall participants, but
that they accounted for 92% of the total amount of time everyone spent on the course. Another interesting aspect
of the completers who earned certificates from the course was that 25% of them watched less than 20% of the
video content. The overall median time spent by all participants on the MOOC was one hour.
The studies quoted so far refer to MOOCs that are taught in a conventional way with lectures, quizzes and
assignments. These MOOCs are often referred to as xMOOCs (Siemens, 2012). The original MOOC term was
used to refer to a different format of MOOC called the cMOOCs that emphasised connectivist learning
(Siemens, 2005). In an analysis of different formats of engagement of one cMOOC entitled Change11, Milligan
et al (2013) identified the same split of completers into what they termed ‘Lurkers’ and ‘Active participants’.
The Lurkers equated to the Auditors discussed earlier with Active participants paralleling the Completer group.
Because of the nature of the study, they did not quantify disengagers in any way but did discuss a third group

called ‘Passive participants’ who persisted with the course passively but were doing so because they were
unhappy about the connectivist approach.
In examining further the characteristics of participants and MOOC attrition, Kizilcec et al (2013) found
evidence for differences in both the demographics of course participants and student disengagement according
to the level of the course. They employed a course difficulty classification that rated the three courses at high
school, undergraduate and graduate levels, equating to introductory, intermediate and advanced. The
introductory course attracted more female students than the others with larger numbers of students completing.
In a discussion on student engagement in higher education Carini et al (2006) point out the possibly self-evident
premise that the “more students study or practice a subject, the more they tend to learn about it”. Although
possibly a proxy for learning outcomes, the examination of engagement on its own may not tell us particularly
how well students learned as a result or whether their learning was superficial or deep. For this, we would need
to address this question specifically within the context of a theoretical model such as Bigg’s 3P model of
learning (Biggs, 1989). The issue with engagement and MOOCs however is possibly more relevant than in a
face-to-face higher education setting because of the truism that unless the students complete a significant portion
of the course, the issue of how much they learned may well be moot. There is a secondary question that should
also be tackled which is to examine the difference in learning outcomes between students who audit a course
and view only the videos and those that engage fully, completing quizzes, assignments and exams. The question
is not really about whether there is a difference in outcomes but rather what learning, if any, occurs for people
simply watching videos? This is an important consideration for educational designers as the question of how
much effort should be expended to accommodate auditors will depend on whether they are really learning
anything or simply being “entertained”. This may be considered a worthwhile goal of MOOCs, especially if
they original motivation was to enhance engagement of the public at large with the institution in a general way.
The final question to be tackled when looking at the subject of engagement in MOOCs is what activities are
used to measure it. MOOC platforms can yield a wealth of data, allowing for quite sophisticated measures of
time spent viewing videos, completing quizzes and assessments and contributing to forums. Of these, the most
basic is watching videos and is the activity that all students groups have in common. Thus the simple measure of
the number of unique views of videos each week is an effective proxy measure of the number of students
participating in the course, either as auditors or as fully-engaged completers (Belanger & Thornton, 2013,
Breslow et al, 2013).
Finally, in the discussion of attrition in MOOCs, it is worth considering it in the context of the substantial body
of research on attrition of learners in more established online and distance learning environments. In a review of
research of early attrition among first time eLearners, Tyler-Smith (2006) highlighted that attrition rates have
been quoted as being as high as 70 – 80%. Tyler-Smith has proposed that early attrition from these courses,
especially for first-time eLearners may be due to a cognitive overload as students struggle to cope with
technology and isolation, on top of new content.
Strategies for engaging online students and reducing attrition rates in traditional online courses have included
increasing the level of engagement between academic staff and students (Angelino, et al, 2007). This is not
possible to scale to the numbers involved in MOOCs which is why Georgia Tech’s online Master of Science
programme, which utilizes MOOCs as the basis of its curriculum, limited enrolled student numbers to just 375
(Georgia Tech, 2014).
The focus of this study was to examine the patterns of attrition in a series of MOOCs run by Stanford University
on the Coursera website. This examination proceeded from the initial observation that the decay of activity in
MOOCs appeared to follow a classic two-phase decay (Motulsky, 2004) that is seen in a wide range of social,
physical and biological systems. The first question was whether there were any differences between courses in
these attrition curves or their constants.
In the remainder of this paper, we describe the methods of normalization for the MOOC activity data and their
subsequent analysis as two-phase exponential decay curves. Finally, we discuss the significance of the findings
of this analysis in the context of the behavior of students taking these courses and what consequences this might
have for interpreting the levels of enagement in MOOCs and what MOOC developers might be able to do to
engage their students more comprehensively.
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Methods and results
Activity data was analysed from log records collected from 42 MOOCs run by Stanford University between
2011 and 2013 on Coursera. There were 17 unique courses, some of which were repeated. The majority of these
courses were in Computer Science (32) with the remaining courses being in Mathematics (5), Science (3),
Politics (1) and Health (1).
In surveys of the students taking 36 of these courses, of the 120,861 respondents, approximately 77% were male
and 23% female. 34% of the survey respondents reported having a college degree (Bachelors, Masters or PhD).
In analysing the activity for each course, we normalised all activity by the number of students who watched the
first video. This was 53.97% (+/- 14.92%) of the total number of people who had “enrolled” in the course.
Activity was then calculated by counting the number of individuals that had watched a particular video or
attempted a quiz. We also normalised the sequence of videos and quizzes in the course. This was necessary
because each course had a different number of videos and quizzes. The normalisation process involved making
the total number of videos and quizzes 100 and taking the sequence number of the video or quiz as a percentage
of that total.
When video and quiz activity is plotted against the normalised sequence of the video and quiz, a characteristic
activity profile results that shows a two-phase decay (Motulsky, 2004). Curves of this sort illustrate that there
are two different mechanisms at work in the attrition of students from MOOCs. The curve shows an initial fast
decay, followed by a slower decay with an overlap between the two. Each phase of the decay has a half-life
value that represents the point at which 50% of the initial population has ceased activity. This is illustrated in
Figure 1 for the Automata MOOC.

Figure 1: Video and Quiz activity decay curves for the Automata MOOC
Exponential curves were fitted using the Solver function in Microsoft Excel (Laverman, 2013) and the half-life
of each phase calculated. A mean half-life from the two component half-lives was also calculated.
Table 1 presents a summary of the courses and the number of people who have subscribed to each course,
watched the first and last videos and taken the first and last quizzes. On average, 46% of students enrolled in
these MOOCs were non-starters, not engaging in any activity on the MOOC after they had enrolled. A smaller
number of students attempted the first quiz and this difference between students who just watched videos, the
auditors, and those who were actively taking some or all of the quizzes, the engagers, persisted until the end of
the course. On average, 8% of the students who enrolled were engagers.

14

Table 1: Summary of subscribers and video and quiz activity
Subscribers

% 1st Video

% 1st Quiz

% Last Video

% Last Quiz

51,285 ± 31,197

54 ± 15

44 ± 13

17 ± 6

8± 7

The first thing to note in Table 2 is that there is normally a dual phase exponential decay in activity for both
video watching and quiz taking. The normal process of decay for video activity was to have a fast component
with an average half-life of 7.68 (± 5.6) and a slow component with a half-life of 93.71 (± 31.30). The halflife of the quiz activity was 8.07 (± 7.78) for the fast component and 106.47 (± 161.66) for the slow
component.
Using a Pearson’s product-moment correlation analysis in SPSS, the data showed that there was no correlation
between the half-life of the fast and slow components of either the videos or the quizzes. There was a significant
correlation between the mean half-life of video activity and the mean half-life of quiz activity (r = 0.383, n = 42,
p = 0.14).
Table 2: Summary of exponential analysis of MOOC video and quiz activity
Video t1/2 Fast

Video t1/2 Slow

Video t1/2 Mean

Quiz t1/2 Fast

Quiz t1/2 Slow

Quiz t1/2
Mean

7.68 ± 5.6

93.71 ± 31.30

48.94 ± 20.86

8.07 ± 7.78

106.47 ± 161.66

34.86 ±
37. 98

Figure 2 shows a summary of all of the normalised fitted activity curves for students watching videos in the
MOOCs. The graph illustrates the fact that all courses showed a very similar pattern of attrition with the least
variability being displayed in the initial rapid drop-out from MOOCs. This phenomenon was despite the
differences in the courses; the individuals giving the courses, their subject matter, their duration in weeks, the
number of activities and the level of difficulty of the courses. This similarity of the attrition curve is therefore
indicative of common factors being the root cause of students dropping out from the MOOCs.
Figure 3 shows a summary of all of the normalised fitted activity curves for students taking quizzes in the
MOOCs. As for the video activity, the attrition curve for quiz activity shows a very common pattern for all
MOOCs. The other thing to note is that there were fewer students taking quizzes than watching videos and that
the shapes of the curves for both video and quiz attrition are similar.
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Figure 2: Mean normalised fitted video decay curve for all of the study MOOCs. Bars show ± standard
deviation.

Figure 3: Mean normalised fitted quiz decay curve for all of the study MOOCs. Bars show ± standard
deviation.
As a highlight of the deterministic characteristic of MOOC attrition, and illustrated in Figure 4, the number of
students who watched the first video in a MOOC was highly correlated to the initial number of enrolled students
(r = 0.809, n = 42, p < 0.01). The number of students who attempted the first quiz was also highly correlated to
the initial number of enrolled students (r = 0.92, n = 42, p < 0.01).
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Figure 4: Relationship between number of subscribers and participants who watched the 1st video and
attempted the 1st quiz
Figure 5 shows that the relationship between initial numbers of enrolled students and auditors and engagers
persisted to the end of the course in the MOOCs in this study. There was significant correlation between the
initial number of students enrolled in a MOOC and the number of students who watched the final video (r =
0.858, n = 42, p < 0.01). The correlation between the initial number of students enrolled in a MOOC and the
number of students who took the final quiz was (r = 0.605, n = 42, p < 0.01).

Figure 5: Relationship between number of subscribers and participants who watched the last video and
attempted the last quiz
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Discussion
The analysis of student activity in terms of the main two components, watching videos and taking quizzes,
shows that there are at least two groups of people taking MOOCs. Auditors are a group of students who only
watch videos and engagers are those who take quizzes and also watch videos. This categorisation of MOOC
students is simpler than that outlined by Kizilcec et al. (2013). Unlike their analysis, this study does not look at
the question of whether there is movement between these groups or whether there are people who only take
quizzes. However, the overall similarity between the decay curves of the auditors and engagers and especially
the measure of mean attrition half-life of these two groups, demonstrates that attrition is not related to level of
engagement and is a deterministic process.
The second somewhat surprising finding is that the attrition of students from these courses was largely
predictable despite the variation in subject, course duration, course difficulty, number of activities and any other
difference between these courses. We have observed that of the students that initially subscribe to a course,
approximately 55% will watch the first video and 45% will take the first quiz. Activity will decay rapidly
initially and then more slowly to result in a final audience of 17% watching the last video and 8% taking the
final quiz. This is keeping with data reported elsewhere (See Gallagher & Garret, 2013).
The normalisation process used to compare courses illustrates the fact that attrition is dependent on the number
of activities in a course, represented in this study as watching videos or taking quizzes. This was independent of
the duration of time because these activities varied in number and also by the time period in which they were
offered. This is likely to be because students principally drop out because they report not having enough time to
continue with a MOOC (Khalil & Ebner, 2014). This reason for attrition would certainly fit with the observation
of attrition after each activity offered in the course. MOOCs are normally structured to take place over a given
time frame and so it is easy to fall behind and give up when it proves difficult or impossible to catch up. It is
worth noting however that at least two of the courses examined in this study were self-paced and so the pressure
of deadlines would not have been an issue for those courses.
Other factors may additionally be at play, including the fact that students are not at an educational level capable
of comprehending or engaging with the MOOCs. However, approximately 34% of the students taking the
MOOCs had a prior university qualification including a large number of postgraduates and so this may not have
been a factor in their case.
The fact that attrition in MOOCs follows a consistent path highlights that the shorter the duration of the course,
and the fewer activities that students have to take, the greater the number of students who will complete the
overall course. Although it would be possible to implement strategies to increase engagement and try and slow
down the drop-out rate, this study shows that the factors for students not continuing are more likely to be
because of external factors such as lack of time rather than individual levels of interest or difficulty with the
material. As the courses cost the students nothing to enroll in, there is little incentive to continue with a course
once any external pressures become a factor and so it would appear that little can be done to prevent students
dropping out.
MOOC attrition curves appear to be similar in their characteristics to those found in other contexts that require
effort and time on the part of the consumer. In particular, gym membership retention rate shows an exponential
curve of a similar sort, albeit over a longer time period than for a MOOC course (The Retention People, 2014).
The difficulty with the focus on the massive aspect of MOOCs is that it has drawn attention to their inherent and
dominant property of high attrition. In fact, as this study has shown, for many of the MOOCs today, the
numbers of students actually participating in any way in the MOOC at the midpoint of the course is
approximately 25% of the enrolled students. Of course, this can still represent a cohort of several thousand, but
in total, the numbers of students taking MOOCs is a tiny fraction of the 200 million people enrolled in tertiary
education worldwide (UNESCO, 2012).
Any strategies that are implemented to keep MOOC student attrition down, are likely to come at a cost of a
diminution of the actual educational experience and outcomes of the course since the only effective strategy
would be to simply have less content. An alternative strategy would be to simply accept that large numbers of
students will inevitably drop out and to concentrate on the 17% who will get to the end, either auditing the
course or completing it through engagement at all levels.
The methodology for analysis of MOOC attrition presented in this paper presents a standardized means of
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comparison of attrition across MOOCs, normalizing for the number of activities and the duration of the course.
Although this study has highlighted the behavior of MOOC students as a whole, it has not detailed the subtleties
of MOOC engagement at the level of the individual. We do not know for example if a student who simply
audited a MOOC actually was able to retain any knowledge or gain any understanding of the content.
Although the courses on this MOOC were of mixed type, they were predominantly concerned with computer
science. It is still possible that non-computer science MOOCs will show different patterns of attrition, although
our work would suggest that if time is the main determinant of MOOC attrition, then this would not be the case.
Future work will help answer these questions and also focus on quantifying the factors that cause students to
drop out of a MOOC, confirming perhaps that lack of time is indeed the main determinant of MOOC attrition.
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An e-portfolio system was introduced into the personal and professional development curriculum
at the University of Western Sydney School of Medicine (UWSSoM) during 2011 and 2013.
Adopting the methodology of Design-Based Research and an interpretive framework informed by
Activity Theory we developed a set of educational design principles based on the analysis of the
use of the e-portfolio system by students and tutors. These principles contain a range of insights
applicable to the local context and may also be of interest to curriculum designers working in
other domains.
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Introduction
Digital technology plays an important role in the delivery of curricula in medical education. From simulation to
learning design, technology continues to be used innovatively in the medical curriculum to facilitate student
engagement and participation in learning activities. An e-portfolio can enable educators to facilitate learning
opportunities that are longitudinal in nature with a focus on learning designs concerned with the process of
learning over time. To encourage an emphasis on learning as a formative process, an e-portfolio system
(PebblePad) was used to facilitate the delivery of the Personal and Professional Development (henceforth, PPD)
curriculum of a medical degree. In this paper, this system is evaluated and educational design principles arising
from this evaluation are developed. It builds on previous work conducted in the same context (Mason,
Langendky, & Wang, 2013).
In this study we collected quantitative and qualitative data. The methodology of Design-Based Research
(henceforth, DBR) is adopted and reflects our interest in research that is iterative in nature and embedded in
practice. An interpretive framework based on Activity Theory (henceforth, AT) is used to assist in the
interpretation of the data and to help shape the educational principles that have emerged from the study.

The curriculum and student context
The UWSSoM was established in 2007 and is one of the newest medical schools in Australia. The students in
the five year undergraduate medical degree are mostly high-school graduates and a small percentage of mature
aged students have either had previous careers or graduated in different disciplines. There is an equitable
balance between male and female students.
The curriculum of the School of Medicine is structured around four themes: PPD, patient care, scientific basis of
medical practice and health in the community. The four curricular themes, together with their associated
graduate outcomes, communicate the vision and the values of the medical school to the students, staff and
associates of the school and the wider community. A combination of modalities is used to deliver these themes
from classroom-based tutorials, campus-based ‘conference’ weeks and immersion in various types of clinical
environments.
One of the functions of the Australian Medical Council (henceforth, AMC) is the accreditation of Australian
medical schools. All medical schools are required to conform to curriculum requirements specified by the AMC.
One of these is the need to include a PPD component in the curriculum. PPD is a component that is taught
throughout the course and this paper focuses on the delivery of the PPD curriculum during the first two years.

PPD has two major tasks in medical education. The first is to encourage students to take an active and
questioning approach to their developing professionalism. The PPD curriculum is designed to give students
specific opportunities to reflect on how their professionalism is being shaped by their experiences in medical
school and to develop, articulate and justify their own ideas about medical professionalism. The other main task
of the PPD curriculum is to present students with opportunities to explore a wide range of perspectives on issues
that are relevant to professionalism but which tend not to get adequate focus in the rest of the busy and full
medical curriculum. The PPD theme is underpinned by graduate outcomes which encompass the professional
capabilities, values and responsibilities which are expected of medical graduates from the UWSSoM and these
are outlined below.
1. Displays and reflects on, appropriate professional attitudes and values.
2. Works effectively and cooperatively as a member of a multidisciplinary team and as a member of the health
care system.
3. Engages in self and peer evaluation, lifelong learning and teaching.
4. Recognises own personal, physical and emotional needs and is aware of the pathways available for assistance.
5. Engages in scholarship of the arts and humanities to interpret the diverse human experience of health, illness
and medical care.
Development of the new PPD curriculum in 2011
Medicine is dominated by the scientific paradigm which exerts a powerful influence on students’ conception of
medicine as a profession and, hence, on the development of students’ professional identity (Waldstein,
Neumann, Drossman, & Novack, 2001). The PPD curriculum focuses on the subjective and the sociocultural
dimensions of medicine. It is frequently denigrated as “soft” by students and staff alike. Although it is now a
required component of medical school curricular, PPD still struggles for legitimacy in the medical curriculum.
We call this the negative discourse of PPD.
Three years ago, aiming to overcome student negativity, the curriculum design team undertook significant
curriculum reform for the first two years of the course. The curriculum is now delivered via fortnightly tutorials
during which students are encouraged to engage in discussions and collaborative activities which focus on the
philosophical, ethical, legal and political issues relevant to the practice of medicine. The tutors’ role is to
facilitate student exploration and discussion of the topics rather than act as context experts.
Assessment has been significantly altered to reflect a pedagogical commitment to collaborative learning and the
provision of frequent feedback to encourage student development. Assessment consists of a variety of individual
and group based formats such as reflections, research essays, class presentations and creative responses and
students are offered a choice regarding topics and formats of assessment. Student work is graded satisfactory or
not satisfactory and if their work is not yet satisfactory on initial submission they are provided with
opportunities for remediation and resubmission. There is, therefore, a strong emphasis on qualitative feedback
and student development and this aligns with the overall aims of this component of the medical curriculum.
Introduction of PebblePad
The learning management system (henceforth, LMS) at the University of Western Sydney (henceforth, UWS) is
the platform through which content is delivered to students as well as functioning as the system for the delivery
of various types of blended learning environments. It does not include, however, a portfolio component that can
function as a mechanism for longitudinal assessment and the provision of formative feedback from tutors on
student learning. This absence was therefore seen as a major barrier to its use as the system to deliver the PPD
curriculum. As the new PPD curriculum was being developed, however, it became clear that the affordances of
the university’s LMS would not be able to satisfy the type of formative engagement on the part of tutors with
students that was envisaged in the new curriculum. The search for an alternative platform to deliver the
curriculum serendipitously coincided with the university’s decision to adopt, in trial mode, a well-known UKbased product, PebblePad. The affordances of PebblePad such as collaborative mechanisms and interactive
repositories were leveraged and learning designs were developed that aimed to encourage students to reflect on
their professional identity as medical students and their role as future medical practitioners.
During the integration of the curriculum with the e-portfolio system several tutorial sessions were held with
tutors in order to familiarise them with the technology and its use in the context of the various learning
activities. Hands-on, face-to-face sessions were also held with the students during the tutorial sessions in order
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to introduce them to some of the features of the application that they would be required to use throughout the
course.
With the introduction of an e-portfolio system in the curriculum the team faced the educational design challenge
of the integration of new software with an evolving curriculum. They also faced a potentially more obdurate
barrier in the form of the negative discourse of PPD.
In the following section we will outline the trajectory that the research took as we aimed to explore the role of
new technology in the PPD curriculum.

2011 – 2013: The first research phase
Technology in the PPD curriculum: an iterative approach
The methodology that is being employed in this research is informed by the methodology of DBR. This is a
tradition that can be traced back to the early 1990s and since then has been used to inform a range of studies in a
wide spectrum of content areas including domains such as educational technology and teacher education
(Anderson & Shattuck, 2012). The key ideas in this approach include an iterative approach to the research
process, an understanding of research as an embedded process set in authentic contexts, the importance of
ongoing theory development and an interest in exploring the practical and generalizable design principles as
they are implemented in real-world contexts (Wang & Hannafin, 2005).
Although largely successful in improving student learning outcomes, particularly in school-age children, it is
unclear whether DBR is meeting one of its main aims, namely, the idea of the simultaneous development of
theory and practical design principles (McKenney & Reeves, 2013). Understanding how theory informs practice
is one of the main aims of this research and in the next section we will show how we have explored this
relationship in the context of the introduction of an e-portfolio in the PPD curriculum.
Student feedback
In order to evaluate the use of PebblePad during its trial implementation the university required the trial centres
to conduct surveys of student experiences. As a result, two online surveys were conducted in November 2012
and May 2013. The following two graphs are student responses to the question “On a scale of 1 -5, with 1 being
very easy and 5 being very difficult, how easy did you find it to use the PebblePad application?” As can be
clearly seen, students in both years experienced uniform difficulty in using the application.
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Figure 1: May 2012 survey (n=69; response rate=27%)
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Figure 2: November 2012 survey (n=90; response rate=37%)
Given the existence of the negative discourse of PPD and the fact that the student experience of PebblePad was
uniformly negative, the curriculum design team became interested in exploring the reasons for students’ critical
attitudes and experiences. The link between the sociocultural forces that shape student perceptions towards PPD
and their use of technology in a contested curriculum took the form of a question, namely, “Is the critical
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reception of PebblePad driven by the negative discourse of PPD?” This question, together with the
development of a conceptual framework to frame an understanding of technology use within a broader set of
sociocultural forces informed by AT, represented the next phase of the research process.
Is the critical reception of PebblePad driven by the negative discourse of PPD?
In order to address this question a paper-based survey was conducted in August 2013. The survey was handed
out and completed during tutorial sessions and this ensured that response rates were significantly higher
(response rates were greater than 90%) than the earlier online-based surveys. Students in both years responded
with similar rates of negativity compared to the surveys that were carried out in the previous year and in a
separate question it was clear that the value of PebblePad to their PPD studies was minimal. Most interestingly,
however, students were very positive towards the PPD curriculum particularly in the way in which it framed the
practice of medicine beyond the biomedical dimension. The survey results in figures 3-5 are shown below.
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Figure 3: In what ways does the PPD curriculum contribute to your learning
to be a health professional?
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Figure 4: PebblePad is easy to use.
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Figure 5: Your use of Pebble helps you in engaging with PPD?
In response to the question your use of Pebble helps you in engaging with PPD? (Agree, neutral, disagree)
students were also given the opportunity to provide a written perspective on the value of PebblePad to their PPD
studies. Interpretation of students’ responses using thematic analysis led to the emergence of two broad
categories, namely, the interface as a barrier to learning and redundant technology. These categories contained
a set of six and eight sub themes respectively and the direct quotes from students that follow are highly
representative of student perspectives in both years 1 and 2 on the challenges of using PebblePad and the
generally positive attitude to the PPD curriculum. The challenges that students faced are reflected in a set of
responses that were categorised under several sub themes. For example, the difficulties most students faced with
the interface and the subsequent practice of using alternative technologies figured prominently in student
responses. Due to its complicated interface PebblePad was perceived as a complicated drop box rather than a
tool for engaging with the curriculum and for ongoing formative professional development. As a result, students
used alternative technologies such as Facebook for engaging in collaborative learning opportunities with their
peers.
Figure 3 has been included to indicate the uniformly positive student attitude to the role of PPD in the formation
of their future roles as medical practitioners and this has been given a numeric value. The thematic subtlety of
responses to this question is indicated below.
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[PPD] teaches students things that are not included on the scientific basis of medicine…the other
stuff. (year 2 student)
[PPD] helps us to engage with wider social issues such as that of asylum seekers, which helps
develop an interest in these issues and motivates us to want to contribute to their resolution.
(year 2 student)
The results of the second paper-based survey are instructive because they strongly suggest that negativity
towards the PPD curriculum was not the factor that drove students’ critical attitude towards PebblePad. Other
factors such as the difficult and unorthodox interface and the lack of technical support from tutors might also
have played a part in the negative user experience. Another contributing factor might have been that PebblePad
was embedded in the PPD curriculum and not used in PBL, the core and foundational part of the course.
Feedback from tutors teaching in the first and second years of the course was also sought and two focus group
sessions were held with tutors in June 2013 with first and second year tutors. A complete thematic analysis of
these focus groups is currently underway but some initial themes have begun to emerge after the initial
interpretation of the data. For example, some tutors were challenged by the new technology whereas others
understood how to competently navigate the unorthodox interface. The capacity to effectively work with the
new system, in other words, was mixed. Importantly, however, there is the suggestion that the educational
benefits of the curriculum are located at the level of the interaction that occurs during face-to-face tutorial
sessions and this is captured in the following quote:
The profound benefits are the engagement in class getting consensus, affirming some of the things
that we’ve reflected on, opening up new perspectives… that’s the benefit of that exercise. That’s
just putting the cards on the table so you can play the game. And the game is in the tutorial. (year
two tutor)
The central focus of the face-to-face teaching and learning might also be disrupted if the requirement to learn
new technology became the main goal.
We don’t want it to end up about just using Pebble and submitting and assessment. We want to
still centre around their professional development. You don’t want the tutorial time eaten up by
the logistics of using a system and all of that. (year 1 tutor)
The suggestion here is that a misalignment existed between the educational goals of the curriculum and the tool
that was employed to facilitate the delivery of these goals. This insight will be expanded on in the following
section where AT is used to illuminate some of the tensions that emerged during the implementation of the
curriculum.

Activity Theory
There are two dominant approaches to understanding learning in the educational literature; theories which
consider the individual as the unit of analysis and sociocultural theories in which the individual is inseparable
from their social and cultural context (Salomon & Perkins, 1998). The individual focus emphasises knowledge
acquisition and skill development as commodities which can be transferred from one context to another.
Although this conception may be useful to explain some learning events, it has inadequate explanatory power
for complex learning environments organised around collaborative group activity using technological tools
(Bleakley, 2006). Therefore we have selected AT, which is situated in the sociocultural paradigm, to analyse the
disturbances in a learning environment by the introduction of an e-portfolio.
Sociocultural theories view learning as individual participation with others in a specific social and cultural
context and mediated by particular technological and psychological tools. Knowledge is constructed through the
process of participation in a community, and distributed and embedded across the members of the community
and the tools that they use (Hickey, 2003). Knowledge development is the result of interaction between people
and things in particular situations and is therefore highly contextually dependant. Learning is not seen as an
accumulation of discrete knowledge and skills, but rather as increasing involvement within a community.
Hence, learning from this perspective can also be viewed as a process of transformation and identity
construction as the participant develops their role/s in relation to the goals of that community (Blåka & Filstad,
2007). It is beyond the scope of this paper to differentiate between various sociocultural theories, however AT
has a particular focus on learning as a tool mediated activity, where tools which extend human mental and
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physical abilities can be psychological (e.g. language or discourse) or technological (e.g. e-portfolio) (Nardi,
1996).
There have been a number of iterations of activity theory since it was first developed from the educational
principles outlined by Vygotsky in the early part of the 20th century (Engeström, 2001). Subsequent generations
of AT extend the foundational triangular model (subject, tools, object) which demonstrates the cultural
mediation of individual action, to focus on joint practice which is driven by a shared motive which meaningfully
contributes to the function and culture of society (Roth & Lee, 2007). This was necessary given the
understanding that the individual cannot be understood apart from the community of which they are a member.
To accomplish the shift from the individual to the communal as a unit of analysis, the triangle has been extended
to include the interacting and interdependent elements of community and the rules and division of labour which
govern and mediate individual and collective action (Engeström, 2001). To account for the historicity of
communities and their activities, the triangle must be considered as three dimensional. Activity cannot be
understood without consideration of the forces that have been historically influential and formative (Engeström,
2001). The final principle added to activity theory is the heuristic tool of dialectics to address social
transformation. Contradictions and instability within and between activity systems represent historically
accumulating structural tensions that can contribute to the dynamics of change.
An AT model of the introduction of PebblePad during the PPD curriculum
Identification and analysis of how contradictions and paradoxes impact on learning activities enable educators to
identify and target areas of the curriculum that require revision. The tensions and contradictions that emerged
during the introduction of PebblePad are schematically represented below and the sites of tension are
represented by arrows. The descriptive characteristics of the model are expanded on below and the insights
gained from using AT as an optic for the interpretation of our research findings are then discussed.

Tools: Material and Psychological
Tension 1

Object →Outcome
Medical students
→Development of
professional
identity

Subjects
Year 1 and 2
medical students

Tension 2

Rules:
Required to
submit work
in Pebble;
Encouraged
to undertake
group work in
pebble and
share with
tutor

Division of
Community:
labour:
Medical school
Tutors, students
educational
designers, tutors
and students;
Higher education
institution

Tension 4

Tension 3

Figure 6: An AT model during introduction of PebblePad in PPD curriculum
A range of material and conceptual tools were used by staff and students. Material tools included PebblePad and
various forms of communicative tools such as email and Facebook. Conceptual and abstract tools included
discourses such as the negative discourse of PPD and the emerging use of a common medical language shaping
the formation of professional identity.
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Tutors and students represented the most important agents in the teaching and learning environment. In their
role as assessors tutors provided feedback to students and facilitated student learning. The students constructed
knowledge through a combination of collaborative learning and self and peer assessment. For the most part a
flat hierarchical structure existed between student and tutors despite the tutors’ role as assessors.
Some of the outcomes were anticipated and desired such as the development, in both years, of professional
identity through the alignment of learning activities and assessment with the thematic outcomes of the
curriculum. At least two outcomes were neither anticipated nor desired. For the most part students tended to
choose alternative technologies (such as Facebook) in order to conduct their collaborative work consistent with
the object of the development of professional identity. As a result, tutors did not have access to the ideas that
were being developed by students and were therefore not in a position to offer formative feedback. This in turn
led to PebblePad being used as a drop box or repository for the products of learning rather than as a medium for
the development of progressive knowledge construction and learning.

Tensions in the system
Tension 1: Tools and objects
It became clear during this period that learning how to navigate the interface of PebblePad sometimes became a
goal in itself. The tool itself became the object and this disrupted the original intention of using the tool to
facilitate learning and to provide feedback. This led to frustration on the part of the student cohort and to levels
of stress and a feeling of ’time wasting’ associated with learning how to use the tool. This sense of frustration is
captured in the following quote:
We spend most of the time trying to figure out how to upload things correctly. Could be doing
more useful things. (year 1student)
Lack of trust in its capacity to offer value to the learning experience was another consequence of the unintuitive
nature of the interface.
[PebblePad was] difficult to use, not intuitive, opens lots of windows, unsure if assignment is
submitted. (year 1student)
Tension two: Rules
Students were required to use the technology but found it unintuitive and difficult to use. Although they needed
to submit their work via PebblePad the relatively flat structure in the division of labour between students and
tutors created opportunities for students to practice alternative modes of collaboration. However, this subversion
of the rules also meant that opportunities for the provision of feedback to students were compromised. The way
in which students subverted the rules is captured below.
It's confusing for students and tutors and we ended up emailing tasks anyway in case it didn't
work. (year 1student)
Tension three: Community
Tensions at the community level resulted from the university’s competing goals and the financial resources
available to pay the tutoring staff. Since PebblePad was adopted as a trial product the resources available to
support the technology was minimal and this shifted the burden of the delivery of technical support to the
curriculum design team. This had the unintended consequence of consuming valuable face-to-face tutorial time.
The lack of financial resources available to pay tutors to meet the educational imperative of the provision of
ongoing, progressive feedback also created a source of tension between the educational goals of the curriculum
and the practical reality of its implementation. These insights extend our understanding of institutional and
educational tensions that have been documented in other contexts (Yamagata-Lynch & Haudenschild, 2009).
Tension four: Division of labour
Using PebblePad was a challenging experience for both tutors and students as evidenced by the following quote
from a year 1 student.
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It’s too difficult to use, no-one knows how to use it including tutors. (year 1 student)
One of the consequences of this was that tutors felt they were not in a position to offer technical support and this
in turn affected their capacity to provide ongoing feedback to students as the provision of feedback tended to be
focussed on the final assessable product. This reinforced the perception that PebblePad was a system for
uploading products rather than a system for the development of professional identity through receiving
progressive feedback.

Educational design principles
The adoption of a design-based approach to the current research has allowed us to emphasise the importance of
the iterative nature of the current research and to focus our attention on the development of educational design
principles that have emerged during the interpretation of the data. The use of AT has enabled us to develop an
understanding of the highly distributed effects which result from the introduction of new technology into the
PPD educational setting, and which have also been recognised in other educational environments (Kennedy et
al., 2009; Kennedy et al., 2008). In the following section we will distil some of these insights into a set of
educational design principles that are applicable to our local setting but whose relevance might extend beyond
the scope of the current context.
Technology must be intuitive and easy to use
Tools are made an object of consciousness only when they fail to perform (Roth & Lee, 2007).
PebblePad proved itself to be a difficult and complex system and the main consequence of this was that the
educational goals of the curriculum became overshadowed by insecurity surrounding its use which resulted in its
diminished role in the delivery of the PPD curriculum.
In order to address this fundamental problem, PebblePad was withdrawn and in its place students are now
required to use the university’s LMS for the submission of assessable items. The assessment of the curriculum
has been modified with less focus on summative assessment and more on the development of each student
through an assessment rubric focussing on verbal interaction during the tutorial. A technological tool is no
longer being used as the medium through which the formative relationship between students and tutors will take
place.
Playing to tutors’ strengths: the “game is in the tutorial”
The strength of the tutorial system is based on the interactions that occur in the classroom setting and PPD tutors
are experts at facilitating tutorial activities. Formative development arises from feedback received in this context
and not from feedback associated with summative items uploaded to an e-portfolio or LMS. It is important to
integrate the provision of feedback within the structure of the learning activity and not treat it as a separate item
since this is likely to diminish its value in context of the formative development of students (Nicol &
Macfarlane!Dick, 2006).
A flat structure works best
Positive teacher-student relationships in the context of higher education is important for meeting learning
outcomes (Hagenauer & Volet, 2014) and it is clear that a flat structure between tutors and students created the
space for students to flexibly pursue their learning and move outside the boundaries inscribed in the rules
associated with learning activities. A flat structure ensured that the object of the activity or the educational goals
of the curriculum remained the focal point for the learning activities.
We need you: the university is an important ally
Institutional support is needed to support the integration of new technology in the PPD curriculum. The relative
lack of support from the university added a technical support function to the set of roles carried out by the
curriculum design team and tutorial staff. This added pressure generated a set of distributed effects on the ability
of the tutors to adequately and effectively facilitate the curriculum. Institutional support, therefore, is crucial for
the successful implementation of educational designs that incorporate the use of new technology (Kennedy et
al., 2009).
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Educational design is more than curriculum design
The tutors that teach in the PPD curriculum are casual and part-time workers and this represents a trend in the
Australian higher education sector (Kimber, 2003). The tight integration of PebblePad in the curriculum
required tutors to provide ongoing feedback outside of the tutorial context but the nature of their employment
placed constraints on their capacity to carry this through. Educational designs, therefore, also need to be
responsive to the employment profiles of those who are required to deliver them.

2014 and beyond: The second research phase
The findings from our research have informed the current curriculum design since PebblePad has been
decommissioned and replaced by the university’s LMS. Student feedback has also been used to modify some of
the assessment characteristics of the current curriculum. During the second research cycle, a combination of the
university’s LMS and other technologies (Padlet and Wordpress, for example) will be used to deliver the
curriculum and a further round of surveys and analysis of survey feedback will take place towards the end of the
year. Analysis of this data will be used to inform and shape the subsequent educational design of the PPD
curriculum.

Conclusion
During 2011 and 2013 an e-portfolio system was introduced into the PPD curriculum at the University of
Western Sydney School of Medicine. In order to arrive at an in-depth understanding of the user experience and
explore our role as agents in the introduction of technology to support the goals of the curriculum we initiated a
quantitative and qualitative research study informed by the methodology of Design-Based Research and an
interpretive framework based on Activity Theory. A set of educational design principles that resonate with
findings from various sources and our own local context were then developed. These principles have been used
to develop the current shape of the PPD curriculum. The analysis of data emerging from subsequent research
cycles will form the basis of modifications to the curriculum over time.
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One way of designing transformative learning environments is to frame teaching and learning
around building learning communities. Cormier promotes the idea of creating ecologies where
communities can interact, and seeding this interaction via triggering events. Building on these
ideas in this paper we evaluate the use of the SAMR framework and the conception of three levels
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Introduction
In this paper we explore the relevance of the concepts of building learning communities, rhizomatic learning,
triggering events, and the role of technology in redesigning learning environments for creativity. Laurillard
(2012) describes teaching as a design science and argues that this should involve collaborative curriculum
design enabled by digital technologies. Education is often seen as a transformative experience for learners,
however the role of technology in mediating transformation in education has been hotly debated (JISC, 2011;
Keane & Blicbau, 2012; Puentedura, 2006; Reeves, 2005). With the increasing ubiquity of mobile devices and
access to social media much of the focus of current educational technology debate is upon the potential of
mobile learning to transform education (Laurence Johnson, Adams Becker, Cummins, & Estrada, 2014; L
Johnson, Becker, Estrada, & Freeman, 2014; Traxler, 2010).
Communities of practice
The concept of communities of practice (COP) was introduced by Lave and Wenger (1991), and further
developed by Wenger (1998). COP theory builds upon the basis of social learning theories such as social
constructivism (Vygotsky, 1978). We have found that framing teaching and learning as participation within
COPs can be an effective way of supporting transformative learning environments that involve the reconception
of the roles of the teacher and the learner (Cochrane, 2014). We are interested in moving beyond a paradigm of
teacher-directed content delivery to students becoming active participants of learning communities and
negotiators of learning outcomes. Following a COP model allows the reconception of a group of learners as a
unique community of practice with a shared interest (domain) learning to become active participants of a wider
professional community, brokered by their lecturers as experts within these professional communities.
Rhizomatic learning
Cormier (2008) explores the concept of rhizomatic learning within the context of large self-determining online
communities (cMOOCs). Essentially rhizomatic education is a response to the speed at which new technologies
change and the resultant reconception of what constitutes the canon of knowledge. In comparison to traditional
education environments where the teaching and learning relationship is predominantly a vertical top-down
teacher directed experience, Cormier uses the analogy of a rhizome to redefine teaching and learning
environments as horizontal experiences with teachers and learners sharing the determination of the direction of
learning represented by many branching roots from a central stem.

In the rhizomatic model of learning, curriculum is not driven by predefined inputs from experts; it
is constructed and negotiated in real time by the contributions of those engaged in the learning
process. This community acts as the curriculum, spontaneously shaping, constructing, and
reconstructing itself and the subject of its learning in the same way that the rhizome responds to
changing environmental conditions. (Cormier, 2008, p. no page)
To support rhizomatic learning environments the teacher’s role is to establish an ecology of resources and
trigger critical and creative thinking, and “to provide an introduction to an existing professional community in
which students may participate” (Cormier, 2008, p. no page). The concept of creating an ecology of resources to
support rhizomatic learning communities resonates with our approach of framing learning around building
learning communities, brokered by expert lecturers, and mediated by mobile social media – a rapidly changing
technology with an almost global ubiquity (International Telecommunication Union, 2014).
SAMR
Puentedura (2006) defines a simple model of educational technology adoption that describes four levels of
appropriation of technology: Substitution, Augmentation, Modification, and Redefinition (SAMR). SAMR
represents the general progression of the application a new technology takes within educational settings:
beginning with replicating current practice on new technologies (substitution), using technology to provide
functional improvement (augmentation), utilizing technology for significant task redesign (modification),
through to designing new experiences that were previously impossible or difficult with pre-existing technologies
(redefinition). Educational technology literature is dominated by case studies comparing educational activities
mediated by old and new technologies, leading to the no significant difference phenomena (Reeves, 2005)
whereby no new outcomes are achieved because these comparative studies do not represent redesign of
educational processes, activities, or goals, but focus upon substitution of current practice. In contrast, Hockly
(2012) applies the SAMR model to the design of mobile learning activities to distinguish between the design of
mobile learning activities that focus upon consumption of content (substitution) and those that create new
learning experiences that leverage the potential of mobile learning to bridge contexts such as geolocation
(transformation).
Creativity
Creativity is one of the key attributes looked for in our graduates (Kaufman & Sternberg, 2007). Creativity, like
learning, can be hard to quantify and measure, however Sternberg, Kaufman and Pretz (2002) make a strong
case for defining three types of creativity: replication, incrementation, and reinterpretation. Sternberg et al.,
argue “that there are multiple kinds of creativity, and that everyone can develop at least some of these kinds of
creativity” (Sternberg, et al., 2002). We agree with Danvers (2003) that designing transformative learning
environments involves cultivating a sense of supporting and encouraging student creativity.
Creativity thrives in an atmosphere that is supportive, dynamic, and receptive to new ideas and
activities. The learning environment has to encourage interactions between learners in which:
action and reflection are carefully counter-balanced; open-ended periods of play and 'blue-sky'
thinking alternate with goal-oriented problem-solving; stimulating inputs and staff interventions
are interwoven with periods in which learners develop ideas and constructs at their own pace;
critical thinking and robust debate co-exist with a supportive 'space' in which risk-taking,
imaginative exploration and productive failure are accepted as positive processes of learning and,
the development of meanings and interpretations is inseparable from material processes and
production. (Danvers, 2003, p. 52)
By nurturing a culture that celebrates and supports creativity within learning communities we hope to develop
creative graduates.

Case Studies
In this section we explore two case studies that illustrate the creation of an ecology designed to support student
creativity and the building of learning communities. These include a large first year compulsory course in
communications studies, and a second year elective course (15 points credits) in communication design,
formerly graphic design.
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Communication studies
During 2014 we formed a COP of lecturers within the communications studies department interested in
exploring new pedagogical practices (Cochrane, Antonczak, Guinibert, & Mulrennan, 2014). These experiences
informed the redesign of one of the core first year papers of the degree, Visual communications. Visual
communication is a large course that is offered to approximately 200 students divided into 8 classes or streams.
The lecturing team consists of 5 lecturers and a course leader. The course is compulsory for many majors within
the university's Communication Studies program. The course attempts to teach students to both read or decode
imagery through in class activities and lectures, and write or encode imagery through assessed projects. The
course has traditionally been staffed with first time lecturers for whom this is their first introduction to teaching.
This has in the past caused friction among the students in the separate streams, as new lecturers are often unable
to provide the same quality of teaching as more experienced staff. The course has also suffered due to it being a
very short course over one semester that attempts to teach a wide range of basic visual literacy skills to prepare
students for a number of different majors. Previously the institution’s Learning Management System (LMS) was
used as a course hub and for document sharing, with limited student engagement. In 2014 the course was
redesigned using social media to help overcome some of the problems faced.
The redesigned ecology of the learning community for the first year communications studies degree was based
around Google Plus, Google Drive, and Wordpress. Google Plus was used to create a community hub and
communications channel for the Visual Communications course. Google Drive was used for sharing course
documents and shared lists of student Wordpress blog addresses. Wordpress was used as a personal eportfolio
for each student to setup, customize and share. Wordpress was also used as part of the assessment criteria to
help develop students’ digital and visual literacies. Students were required to post research, weekly work in
progress updates, comment on their peers blogs, and submit finished work to their own blogs. Table 1 provides
a brief overview of the redesigned second year compulsory visual communications course.
Table 1: Overview of redesigned visual communications course
Topic
Google Plus
Community
participation

Triggering event
All students invited
to become
members of a G+
Community

Activity design
A G+ community was
established as the support
and announcement channel
for the class

Conceptual shift
Teacher modeled
participation
within a learning
community

Establishing a
personal
ePortfolio

Students create a
Wordpress.com
blog

Comment on two other class
members posts every week

Peer formative
feedback

Work in progress

Post a minimum of
one work in
progress update per
week.

These posts must be made to
your Wordpress blog,
categorized as “Brief X
WIP”

Teacher guided
activity

Research

5 posts identifying
sources of research
and inspiration.

These posts must be made to
your Wordpress blog,
categorized as “Brief X
Research”

Teacher guided
activity

Summary

Write a brief
summary of your
project in 300 400 words.

Student reflection

Submission

Summative project
submission

Submit these to your
Wordpress blog categorized
as “Brief X Submission”,
summarizing how you have
used what was taught in
class to achieve your
communication objective.
Submitted via personal
Wordpress blog categorised
as “Brief X Submission”

Use of student
owned space
rather than
institutional LMS

SAMR
Modification of
prior use of
course LMS to
active
community
participation
Modification of
the value of
collaboration in
learning
Augmentation
of design
journal
Augmentation
of
documentation
and referencing
process
Augmentation
of the reflective
process

Modification of
LMS
submission
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The research posts were implemented to encourage students to develop critical visual analysis skills and by
doing so build their visual literacy skills. Analyzing images is both a necessary skill and learning method within
visual communications. As a skill it is necessary as it helps us critique images on various levels, such as on its
aesthetics or as a piece of communication. Visual analysis is a powerful learning method that enhances memory
retention. Also, by making this analysis publicly available to their peers, students can learn from each other to
help build a more objective view of what effective visual communication is. This simple activity of analyzing
images has been difficult to manage in the past as it had traditionally relied on the lecturer to drive the
engagement. This was always problematic as lecturers often did not have enough time to dedicate to all the 200
students, and in traditional critique sessions "critique fatigue" would often set in on lecturers, as offering quick
fire critiques on a large number of images is mentally taxing.
The work in progress posts were implemented for several reasons. The first was to build a feedback loop in
conjunction with the requirement to post feedback on student peers’ posts. This resulted in
students receiving much more guidance on their work. This is important, as quite often novice learners need
constant support as many have yet to develop the ability to critically reflect on their own work. Traditionally the
lecturer would have to set aside a portion of time for class presentations to give guidance and critique, which
taxed an already tight curricula time schedule. Secondly, it helped combat the problem of leaving assignments to
the last minute. This is a common problem as communications students are used to predominantly verbal
assignments and exams that require less time spent on them. This has seen many students in previous years fall
into the trap of attempting last minute rush jobs, to the point where students have actually asked for their
assignments to have milestones that are marked along the way. While summative assessment milestones would
be ideal, this is impractical, as it would create a massive marking load. An alternative redesign for semester one
2014 required students to upload work in progress to their Wordpress blogs in weekly intervals creating a
motivational triggering activity that has the added benefit of making each student’s progress transparent, so
those lagging can recognize this when they see their peers progress. Lastly the work in progress reports have
minimized student attempts to cheat on practical assessments. Plagiarism of work becomes apparent, as the
work in progress blog posts are not reflected in the final submission. Those who attempt to have others do their
assignments for them are also discouraged by a requirement to post regular work updates, as this would entail
employing another’s effort for an entire semester.
The Google plus (G+) community proved beneficial by creating a hub for ensuring consistency of expectations,
support, and information sharing among the eight streams of the course. In previous years classes had been kept
segregated in different streams that did not interact. However, this did not stop the students from organising
their own social media groups for all the streams to participate in. This led to information that was meant for a
specific individual stream being posted by students creating conflict or friction with the other streams. For
example, in 2013 two lecturers stated different attendance requirements. While the two lecturers thought they
were talking to their class in isolation, students had posted the conflicting requirements on a private Facebook
group causing a wave of complaints. One solution offered would be to discourage the students from using social
media, however, this was impossible to enforce. Instead the redesigned 2014 course embraced mobile social
media. This allowed lecturers from different streams to communicate via a common forum so both the students
and lecturers in other streams could see the shared activity and information. This had the unexpected result of
reducing course administration, as students tended to have the same questions across the multiple streams.
Questions asked on the G+ community were visible to the whole course, reducing duplicate questions being
answered in isolation. Lecturers were also able to have input into the classrooms back channels and identify
critical issues before problems arose. Finally the response time was often much quicker to G+ as lecturers
logged into Google services on multiple platforms including the mobile App and Chrome on desktops or
laptops, providing real time updates of posts to the community. This produced a far more interactive and
responsive learning community than in previous years of the visual communications course.
Communication Design (Graphic design)
Over the past three years we have explored a variety of ways of transforming graphic design education from a
predominantly paper-based or desktop computer publishing based curriculum into engagement with the rise of
mobile computing and interactive multimedia digital book formats (Cochrane, et al., 2014). In particular, this
has involved introducing graphic design students to the world of mobile film production. In semester one 2014
we invited a group of mobile film making experts from a mix of four universities and one polytechnic around
the globe to form a community of practice in order to design a collaborative mobile social media and film
making experience for their students. The course contexts included: graphic design, audio engineering, and
filmmaking. Class sizes varied from 12 students to 120 students with a total of 280 students. We called this
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project MoCo360, short for Mobile Collaboration around the world. Due to the transposition of the academic
calendars between the northern and southern hemispheres the project was designed around six weeks of shared
activities that each course group could choose to participate in. We used a hashtag (#moco360) to curate a social
media stream around the project, and a selection of asynchronous and synchronous mobile social media
platforms for communication and collaboration between the five different courses. This enabled us to create a
sense of participation within a wider global community, with the goal being the facilitation of students
collaborating globally to create a mobile film project of their own design. Another critical factor in designing
the ecology to support the moco360 project was the variation in the size of the student numbers involved in each
course, ranging from 12 to 120. By choosing an ecology of mobile social media tools that could be curated by a
common hashtag we created an environment whereby all participants could choose to contribute as appropriate
to their own course structures and assessment criteria. This ecology included: a Google Plus (G+) Community,
Twitter, Vine, Vyclone, Behance (for the French students) a project Facebook page, YouTube and Vimeo. Table
2 briefly outlines the six main collaborative project activities.
Table 2: Overview of the MoCo360 project
Topic
Week 1:
Introduction to the
MoCo360
community

Triggering event
All students invited
to become
members of a G+
Community

Activity design
A G+ community was
established as the support
and announcement channel
for the class

Conceptual shift
Teacher modeled
participation
within a learning
community

Week 2: Personal
introduction

Students create and
share a 6 second
Vine video, and a
Behance profile
(France)
Synchronous video
conference of all
project teams
All participants
record content for a
shared Vyclone
video
Students invite
peer participation
into an original
mobile video
production project,
shared via Twitter
Student directed
collaborative
mobile video
production project

Students establish an online
digital identity using a range
of mobile social media

Teacher guided

Lecturers invite their
students to participate in a
global G+ Hangout
Collaboration in a global
team-based project as
content creators

Teacher modeled
community
participation
Teacher as
participant

Substitution of
face to face
presence
Redefinition of
collaborative
production

Establishment of
international student team
projects

Student
negotiated

Redefinition of
learning as
project
negotiation

Active participation within a
global professional
community

Student directed

Redefinition of
learning
community on
a global scale

Week 3: Global
Hangout
Week 4:
Collaborative
content creation
Week 5: Negotiate
student directed
projects via a
Facebook page
Week 6:
Collaborative
video production

SAMR
Modification of
prior use of
course LMS to
active
community
participation
Augmenting an
online profile

Student participation within the global #moco360 community was predominantly mediated by the public
(contribution by invited members only) G+ Community, and Twitter conversations curated via the project
hashtag #moco360. We used TAGSExplorer (Hawksey, 2011) to collate and provide a visual analysis of Twitter
hashtag activity.
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Figure 1: TAGSExplorer analysis of #moco360 February 2014
At the beginning of the project the most significant nodes of conversation were centred on the lecturers, with 29
users of the project hashtag (Figure 1). However as the project progressed several students became significant
nodes of conversation, and the project reached a large number of peripheral participants. By the end of the
project there were 362 #moco360 hashtag users on Twitter, with a total of 1741 tweets (Figure 2).

Figure 2: TAGSExplorer analysis of #moco360 April 2014
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TAGSExplorer was also used to curate Tweets with both the project hashtag and geolocation data that were then
mapped via Google Maps, creating a sense of context to the global activity surrounding the project. Figure 3
provides a snapshot of the geolocated Twitter conversations using the #moco360 hashtag in June 2014,
illustrating the continued growth of interest and participation in the project over a month after the official end of
the project.

Figure 3: Google Map TAGSExplorer analysis of geotagged #moco360 tweets June 2014
Following the success of the MoCo360 project in semester one of 2014, we designed a six-week elective course
for semester two 2014 to provide another group of Communication Design students with a similar experience, a
kind of MoCo360 project on a smaller scale. The description of the elective course gives an overview of its
purpose:
By the end of 2014 there will be more active mobile phones on the planet than people (ITU,
2014). Daily smartphone screen time has now surpassed TV usage also. This elective will help
you to design for this rapidly developing Mobile Social Media in an environment where there is an
App for everything (1.2 billion Apps are now in the iTunes Store). In it you will create an
ePortfolio utilizing the unique affordances of smartphones and/or tablets that will help you to
launch your Design career. You will be introduced to some of the theory of Mobile Social Media,
and how it can help you to establish effective ePortfolios, as well as to using Web2 tools
through online collaborations and case studies. (Course descriptor, 2014)
The ecology of the learning community for the semester two 2014 Communication Design elective course is
based around G+ and Behance. Google Plus provides a community hub for the course members (Students and
lecturers), while Behance provides an online platform for student eportfolios with a specific focus on
participation within a wider global visual design community.
The elective course is designed as a taste of the experience involved in a mobile social media minor that
includes four courses over the length of a bachelor of design degree – comprised of one introductory course in
first year, followed by two courses in second year and a final course in third year. The elective course follows a
six-week format as shown in table 3, where each week introduces topics as triggering events for the learning
community.
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Table 3: Overview of the communication design mobile social media elective course
Topic
Week 1:
Introduction to
mobile social
media

Triggering event
International guest
(UK) via Hangout:
“The power of social
media and curation”

Week 2: Brand
yourself

Guest speaker from
Journalism
Department: “The
power of an online
profile”
International guest
(Colombia) via
Hangout: “The power
of mobile video”

Week 3:
Contextual
affordances of
mobile social
media
Week 4:
Creating an
mPortfolio

Week 5:
Collaborative
video
production
Week 6:
Student
presentations
and reflections

Guest speaker (NZ):
“The power of an
ePortfolio”

International industry
guest from Vyclone
(USA) via Hangout:
“The power of
collaborative
production”
International guest
(Ireland) via
Hangout: “The power
of a shared journey”

Activity design
Students create the
following mobile social
media accounts: G+,
Google Hangouts, Google
Drive, YouTube, Vimeo,
Twitter, Storify, Bambuser,
Behance, and are invited to
join a G+ community for the
course
Students showcase their
creativity via a six second
Vine video

Conceptual shift
Teacher modeled
educational use of
mobile social
media and G+
Community
participation

Students explore
geolocation by creating a
collaborative interactive
Google Map with embedded
video
Students establish their own
Behance portfolios as hubs
for their mobile social
media platforms of choice
(e.g. Flickr, Instagram,
Vimeo)
Students create and share a
short form collaborative
video using Vyclone

Teacher guided
exploration of
contextual
affordances of
mobile
Student
negotiated

Augmentation
of mobile video

Student
negotiated

Modification of
collaborative
video
production

Students record a reflective
statement via Vyclone or
Bambuser – 10 min max,
shared via Twitter for peer
feedback

Active student
participation
within a learning
community

Augmentation
of student
reflections

Teacher guided
exploration of
digital identity

SAMR
Redefinition of
course LMS as
a collection of
student owned
mobile social
media –
building a
learning
community
Redefinition of
social media as
an educational
platform

Modification of
student
portfolios

Rather than substituting existing curriculum activities and assessment strategies using mobile social media we
have attempted to modify and redefine the nature of activities and assessments that can be enabled by mobile
social media within the context of the new elective course. The elective course design focuses upon drawing
students into active participation within a global learning community that will hopefully become a model for
participation in life-long professional communities after graduation.

Discussion
The two case studies highlight two fundamental reconceptions that we have found are required for designing
transformative learning environments: reconceptualising the role of the lecturer, and reconceptualising the role
of technology.
The role of the lecturer
The role of the lecturer becomes that of designing an ecology for community interaction, becoming an active
participant in this learning community (modelling behaviour), and moderator of community posts and
comments. The emphasis shifts from being a source of content delivery to contextualising knowledge and
designing learning activities for student’s active participation in a learning community.
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The role of technology
BYOD
Focusing upon student owned devices and mobile Apps adds flexibility and context to learning communities.
Landis (Gogno, 2013) highlights the transformative potential of mobile devices by describing the overtaking of
combined desktop and laptop internet connectivity by mobile internet connectivity in 2013 as a tipping point in
human history, similar to the impact of the invention of the printing press. Access to knowledge and
communication are now a global reality – how we redesign education to meet this potential is therefore critical.
However every group of learners will represent a different specific demographic of mobile device ownership. In
the case of the #moco360 project there was some differences amongst the different countries and students
device ownership and connectivity access to connectivity (3G, 4G, free Wi-Fi or not). We are confident that
these differences will be minimised over time.
Social media
Blaschke (2013) highlights the alignment between the affordances of web 2.0 (social media) and the
characteristics of self-determined learning (heutagogy): content creation (individual and group), content
discovery and sharing (individual and group), knowledge and information aggregation, and connectivity and
social rapport. There are also many similarities between the concepts of rhizomatic education and the
affordances of mobile social media. Mobile social media can be incorporated within course designs as a
mediator of student centred collaborative pedagogies, as well as a catalyst for professionalism and introducing
ethical online practices.
SAMR
The communications studies case study largely represents an augmentation and modification of previous
learning environments, whereas the communication design case study explores the potential of redefining
learning experiences using the unique affordances of mobile social media. This is a reflection of the difference
in maturity of the two projects. The communications studies case study is a first iteration of course redesign,
while the moco360 project and the communication design elective are the result of several previous project
iterations by the participating lecturers. The SAMR framework can be seen as a continuum of educational
technology adoption, and few lecturers would be willing to make an ontological leap from their current
pedagogical practice directly to redefinition without first exploring substitution, augmentation and modification.
Transformation can be equivalent to exploring different pedagogical practice rather than necessarily being
defined as ‘better’ than previous practice.
Enabling creativity
The SAMR framework maps onto Sternberg, Kaufman and Pretz’s (2002) three levels of creativity: where
substitution and augmentation equate to replication, modification equates to incrementation, and redefinition
equates to reinterpretation. Structuring curriculum design around iteratively moving from course activities and
assessments that begin with replicating prior knowledge allows students to build cognitive bridges to the higher
levels of creativity as the course progresses. While many pedagogical innovations are typically reserved for final
year cohorts of students, a more sustainable approach to building higher levels of creative practices into the
curriculum will focus upon staging innovation across the curriculum. Several studies have highlighted that while
students are comfortable with social and personal use of mobile social media, they have very limited experience
of using mobile social media creatively within the context of higher education (Beetham & White, 2014). This
implies that lecturers need to support a culture change around students’ expectations of the use of technology in
education, and design triggering events to catalyse these conceptual shifts. In the context of our cases studies
this involves beginning the introduction of creative practice into the first year of the course (replication),
building upon this in the second year (incrementation), and finally enabling the integration of highly creative
student-determined projects in the final year of a course (reinterpretation). This staged and scaffolded approach
to creativity across the curriculum minimises the cognitive load required for students to learn to use new
technologies in education while at the same time meeting the assessment requirements of the course. We have
attempted to demonstrate a practical approach to scaffolding innovation in pedagogy and creativity in the two
included case studies.
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Future directions
The experiences of semester one 2014 have provided valuable directions for further iterations of course redesign
within two different course contexts in semester two. The graphic design elective course will be run in semester
two 2014 and evaluation of student and lecturer feedback will inform subsequent redesign iterations. The
experiences from the redesign of the visual communications course are informing the redesign of other
communications studies courses in semester two of 2014, and we hope to explore ideas for using mobile social
media to move beyond augmentation and modification to redefine pedagogical practices and activities in several
communications courses in the future.

Conclusions
In our attempts to design transformative learning experiences we have found the concepts of communities of
practice, rhizomatic learning, the SAMR educational adoption model, and three levels of creativity useful in
providing us with guidelines and frameworks for course redesign. These are not intended as value judgments on
the worth of particular pedagogies, but provide design principles that can guide course redesign around a social
constructivist view of teaching and learning.
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Tool mediation and learner engagement: an Activity
Theory perspective
Dilani S. P. Gedera
Waikato Institute of Technology
Integration of educational technologies in teaching and learning has changed the nature of face-toface learning. Educational technologies that include LMSs generally offer powerful tools that can
be used in enhancing teaching and learning experiences. However, it is not clear to what extent
LMSs affect learner engagement in universities. With this focus, this article aims to explore the
factors that affected students’ engagement with e-learning activities facilitated by Moodle in a
blended learning course in a university in New Zealand. With Activity Theory as its research
framework, the research methods of this study include individual interviews, online and face-toface observation of activities and analysis of other relevant documents. This article includes some
of the findings of the research and a discussion on how the university learning management
system— Moodle and other tools affected students’ active participation in learning activities in
this course. The article also offers some pedagogical strategies that can be of use to teachers and
instructional designers when designing online courses.
Keywords: learner engagement, educational technologies, blended learning, Activity Theory

Introduction
Integration of educational technologies in teaching and learning has changed the nature of face-to-face learning.
Many universities and institutions have been incorporating components of e-learning into their programmes
(Kim & Bonk, 2006) with the intention of extending on existing modes of course delivery so that students have
greater flexibility in choosing learning options. Past studies suggest that e-learning enhances positive outcomes
and students’ learning experiences (Laurillard, 2004; Walsh, et al., 2012) if it is carefully designed (Rosenberg,
2007).
Some of these educational technologies include Learning Management Systems (LMS) such as Moodle,
Blackboard, Oncourse, Angel and Sakai. LMSs provide various tools for course administration and delivery and
some of these functions include synchronous and asynchronous communication, development and delivery of
course contents, assessments and management of students and class (Coates, Richard & Baldwin, 2005). LMSs
generally offer powerful tools that can be used in enhancing teaching and learning experiences. However,
research also suggests that technology per say does not provide these potential benefits rather the practitioners
should consider how educational technologies can be integrated appropriately to engage learners with their
learning in order to achieve learning goals (Gedera & Williams, 2013).
According to Coates (2006), the use of LMS as an asynchronous e-learning platform can influence learner
engagement; however, there is little research on these influences and the ways in which an LMS affects
engagement. Also, it is not clear to what extent LMSs affect learner engagement in universities (Beer, Clark &
Jones, 2010). Moreover, research on engagement within learning management systems allows the identification
of what hinders learner engagement in these contexts. With this focus, this article aims to explore the factors
that affected students’ engagement with e-learning activities facilitated by Moodle in a blended learning course
in a university in New Zealand. In particular, my study examines how asynchronous educational technologies
influence students’ active participation in learning activities in this case study.
The overall project from which this article emerges defines online learner engagement as students’ active
participation in e-learning activities (e.g. discussion forums, virtual classroom and others) in achieving learning
goals where students:
•
•
•
•

feel a sense of belonging to a learning community;
use collaborative ways to co-construct knowledge;
interact with the content and technology; and
maintain social and academic interactions with the peers and the lecturer.

Research context and research questions
This article is based on one of the three case studies of a larger project conducted in a university in New
Zealand. The course observed as a case study was Post Graduate Diploma in Teaching and was offered in
semester A of 2012 academic year. The structure of the course included lectures and class presentations and the
class hours were from 4pm to 7pm each Tuesday. The components of the course included an online discussion
worth 10%, two oral presentations worth 10% (pair work), and three written assignments. These are: Summary,
Impact and Questions (30%); Summaries and position paper (20%- individual); and Final report on a selfchosen topic (30%- individual or pair work). For my purposes, I focused on the online discussion component of
this course that was supported by Moodle. There was a required text book for this course and a recommended
subject-related dictionary. The supplementary readings were provided on a CD-ROM to students at the
beginning of the course. There were nine students in the course comprising both local and international students
who are or wanted to be teachers. Out of these nine students, five students participated in my research.
The lecturer teaching this course is an experienced academician who has worked in different countries for over
40 years mostly in teaching, teacher education and administration. The lecturer also had a teaching assistant who
is a PhD student in the university. The teaching assistant conducted 3 of the lectures and helped with the
assessment tasks of the course. Both the lecturer and the teaching assistant were interviewed twice during the
semester.

Figure 1: The basic structure of an activity system (adapted from Engeström, 1987)

Research methods and data analysis
This qualitative research was conducted as a case study and data were gathered over a period of one semester.
Data were gathered through interviews, observation of online and face-to-face activities and document analysis
(course outline, marking guidelines, resources for students i.e. tutorial plans, activity descriptions) throughout
the duration of the course.
As the research framework, I used Engeström’s (1987) Activity Theory framework. With Activity Theory,
scholars are able to examine and document successful and unsuccessful incorporation of educational
technologies and activities in particular learning environments. Activity Theory assists scholars to examine how
each component of an activity system affect and influence each other. The elements of an activity system
include subject, object, tools, rules, community, division of labour and outcome.
Drawing on the tool mediation principle of Activity Theory (top triangle in Figure 1)—that is human activity is
mediated by several tools (Kaptelinin, Activity theory: Implications for human-computer interaction, 1996) this
article demonstrates how various tools mediated students’ engagement in this course. These tools can be
conceptual tools like a mental model, a plan or a strategy; material tools such as teaching materials and
resources; psychological tools like a language, or virtual tools such as functions of a website. Tool mediation
plays a significant role in how human beings act and interact with the world and in return how their practices
influence the way the tools are used.

43

The online learning activity was recognized as the focus of the data gathering in this research. In analysing data,
the relevant units of data were identified and categorized according to Activity theory as a method of typology.
In coding and analysing data NVivo was used as a data management tool.

Findings and discussion
My study focused on the Moodle online component in this course. In the online component, students were to
read two articles or chapters from the textbook as specified for each week in the course outline. They then had to
summarize one of the articles, write an impact statement (how the article impacted on them) and pose two
questions about which they would like feedback, answers or comments from their peers. Then they posted the
summary, impact statement and the questions in Moodle. As the next step, the students selected two of their
peers’ questions and responded to them within a given period of time. This activity represented 40% of marks
they received (30% for the Summary, Impact statement and Questions (SIQ) and 10% for comments and
feedback).
Then the second part of this activity included a face-to-face lead in-class discussion. Each week, on a rotating
basis, one or two students were to lead an in-class discussion of ideas discussed in the articles (or book
chapters). The presenters were to develop their own questions based on the readings, or read through the SIQ
assignment questions that they found particularly interesting and then lead the class discussion. This in-class
discussion represented 10% of the marks they received.
Vygotsky introduced the concept of tool mediation—that is when human beings come across an object in the
environment—a stimulus, they do not act on it directly, but through the mediation of various tools. These tools
are described as “anything that mediates subjects’ action upon an object” (Russell, 2002, p. 70). Engeström’s
(1987) Activity Theory framework emphasizes that human beings not only act on their environment both
individually and collectively with the use of tools, but also they learn with tools. These tools can be both
external at a primary level—books, computers, networks, and internal at a secondary level—concepts, models,
language (Russell, 2002). Humans’ social and cultural practices influence the way they use tools and in return
their practices are shaped by tools. This was evident in my research where the tools shaped how students
participated in learning activities and their practices influenced the way they used the tools.
The analysis demonstrated that the social and cultural tools that mediated students’ learning in this blended
learning environment included not only the discussion forums, but also the structural design of the courses, the
teaching materials as well as the (English) language.
Virtual tool: Discussion forum
Participants in the SIQ Moodle online asynchronous activity of this course highlighted the affordances and
constraints of this educational technology. One affordance of Moodle was that with other personal and
professional commitments, students had greater flexibility of time, place and pace for learning via Moodle
asynchronously (Holmes & Gardner, 2006; Manir, 2009). The analysis showed that non-native English speakers
benefitted the most from asynchronicity, giving them more time to reflect on Summary, Impact statement and
Questions (SIQs), as they could read their peers’ work before they drafted their responses. Students stressed that
Moodle was useful because they could have a look at other students’ work before they wrote theirs as well as
they could compare their work with their peers:
Before I comment on other people’s SIQs I will read other people’s comments first and that gives
me ideas … I like to see other people’s comments first (Olivia, student interview 2).
Yeah, I think it’s helpful to do your summary first and jump onto Moodle and have a look and see
how someone else has written it… It’s quite good for comparison (Lorraine, student interview 1).
Although the non-native English speaking students acknowledged that “discussing online is useful”, the online
discussions in this case study stopped after week seven. This could be due to the fact that in this case, the
discussion forum was used differently. Unlike in a typical online discussion forum where students discuss a
topic question or a statement relevant to the subject area, in this case the forum was used as a place for students’
to submit their summaries and answer two questions posted by peers (SIQ activity). Therefore, neither
dynamism nor dialogues were going on in discussion forums, as the design of the forum was not a threaded
whole-class discussion, but individual posts and students just posted answers to two questions which was an end
point to discussions.
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When David, the lecturer was asked about his experiences of using educational technologies, he explained that
he uses computer technology in all his classes, but he also expressed his views on the use of Moodle in his
classes as a difficult task:
I got rather naive with class forum which is a predecessor to Moodle and I’m equally naïve with
Moodle because it is not simple... Building up a Moodle website even for simple purposes I want
which are interactive are unnecessarily painstaking...There is not enough IT support (David,
lecturer interview 1).
Although his views suggested that lecturers need more IT support to use a complicated system like Moodle, the
issue of applying pedagogical expertise to LMS design seems more relevant in this case.
Conceptual tool: structural design of the course
Anderson, Rourke, Garrison and Archer (2001) state that “Thoughtful design of learning activities is critical to
the attainment of educational outcomes” (p.15). The design and the way courses have been structured are a vital
factor that is associated with students’ experiences of learning online. In the context of my study, the design of
the online component affected students’ interactions and participation in online discussions.
The online design did not have communication spaces other than one space for personal introductions, which
was used by only four student participants at the beginning of the course. Although there was also a
synchronous chat icon, students never used it. There were no spaces for asynchronous communication, or a
Q&A space for students to clarify issues; however, the lecturer used email as a method of communication,
which he thought was more personal and less complicated. The lecturer’s (David’s) preference to send feedback,
information and lecture notes via email rather than via Moodle demonstrated his limited knowledge about a
range of Moodle features, including the email subscription as well as one-to-one communication functions on
Moodle. This was evident in his comment:
I prefer to send them email feedback and other information. I might send them a note saying “here
is some extra reading”. I prefer to do that by email because I think that the students would look at
Moodle site when they have to do the SIQs, but they are going to get their email and if they want
feedback it’s easy for them to get that directly rather than they have to take action like getting into
Moodle and say “has my feedback come in yet”? I’m using my email all the time. I find using
Moodle rebarbative. (David, lecturer interview 2).
The evidence points to his lack of pedagogical understanding about the learning needs of his students, coupled
with his limited knowledge of how to use Moodle to leverage those needs, adversely affected students’
participation.
Not only the design of the online course, but also the design of the online activities is vital in online courses. In
particular, the design of online activities can affect students’ learning and community building (Dennen, 2005).
This was reflected in the online SIQ activity (where students posted their summary, impact statement and
questions they needed feedback on), as students did not feel that they were engaged in a discussion. Melissa
compared online and face-to-face activities and commented that in the in-class discussions they could ask for
clarifications while they were listening to other people, but their online discussions were not really discussions.
In SIQ online activity they just wrote answers to questions to fulfil the requirement for the grade.
I feel more engaged in the face-to-face ones…listening to everyone else’s ideas. You think ‘oh
that’s a good idea’ and then you keep asking for clarifications, but on the SIQs… it’s just itself
really. You just write it down; you have your 2 questions. I only do that to fulfil one of the
requirements for the grade (Melissa, student interview 2).
The students’ lack of engagement with this activity could be related to the design of the course. The lecturer’s
use of individual forums where each student posted summaries, impact statement and questions instead of
threaded, whole-class discussion forums did not facilitate discussions or interactions among students as a group.
The lecturer’s comment, “the format that I do, works. Since it works I think I have been doing it for a number of
years” and “an alternative would have been as you said to have as a whole class” demonstrated his limited
technological, pedagogical knowledge (TPK) in designing this online learning activity (Koehler & Mishra,
2009). David’s (lecturer) low TPK perhaps led to negative perceptions about Moodle and reflected in the way he

45

designed and delivered the online component of his course. Overall, the analysis suggested that because of
David’s (lecturer) limited knowledge about the features of Moodle, and the apparent mismatch between what he
believes in students’ best learning interests compared with students’ online behaviours, the online tasks
appeared to frustrate rather than help his learners.
Material tools: resources and materials
The material tools that are used in delivering content knowledge can affect the way students learn. For example,
using PowerPoint slides solely in the course delivery can make students bored and uninterested in lessons.
Both local and international students generally felt that the textbook was hard to understand:
That textbook is too much. I don’t like that Brown’s text book. I just can’t get the gist of it. You
have to read over and over again. Some of the articles in the CD he gave us, some of them are ok
to read. I could understand them, but Brown is hard. The textbook is not easy to understand.
(Melissa, student interview 2).
A number of students also felt that David presented too many PowerPoint slides in one lecture. They believed
that other methods could be incorporated:
Well I would say in terms of technology, I’m finally sick of PowerPoint. There must be other
ways to do it. That’s more on lecture presentation I suppose. (Ken, student interview 2).
And the PowerPoint slides are just too much…40 over slides yesterday. And how it’s been
designed like it’s the same sort of fashion from a text book and it’s just put down in there, but then
he explains what these mean, still you know it’s from the text book. Death by PowerPoint that’s
what they call it. (Melissa, student interview 2).
The students comments “sick of PowerPoint” (Ken, student) and “death by PowerPoint” (Melissa, student)
indicated their expectation of having a range of course delivery mechanisms. This is consistent with Koehler and
Mishra’s (2009) views on teachers’ technological content knowledge (TCK) that is, delivering content (subject
matter) in an effective manner using appropriate technological tools enhances good pedagogy. Therefore, it
becomes significant for the teachers to have an understanding of other technological tools that can be used to
effectively deliver content.
Psychological tool: language
Learning is mediated by cultural tools that include language (Russell, 2002). Language as a cultural as well as a
psychological tool mediates and thus affects the way human beings learn. Human learning is thus shaped by the
interactions that are mediated by the physical and psychological tools of the culture. Language was especially
relevant as a factor in this case study. Most non-native English speakers’ participation in activities was limited
because they grappled with the academic language requirements of the content.
David (lecturer) was aware of students’ difficulties and the level of their English language competency and
mentioned that “some of the students struggled with the language”. Olivia was one of these students for whom
English was a second language. She seemed to have problems with her writing, listening, speaking and reading
skills. She described some of her difficulties and how she felt about it in this course.
It’s quite hard for me because my English level is not enough to do this course. And also the
textbook is hard to read and understand. Every time I do the SIQ, I spend one day to read and
write. It’s just like a nightmare. I find it very hard to get the points which one I need to write and
all (Olivia, student interview 2).
In Olivia’s case, she was frustrated when she could not understand the content and it greatly affected her
participation in activities in this course. Her comment, “This course actually made me lose my confidence”
showed how deeply she was affected. Language as a psychological tool limited her active participation in
learning activities in this case. Because of the difficulties she faced in the course she was neither satisfied with
the course nor did she achieve her objectives.
Generally, the non-native speakers in this case study were unable to express their ideas adequately both online
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and face-to-face. However, they felt slightly better in the online component, as they had more time to read other
students’ work before forming their answers. In the face-to-face context when the students were asked
questions, they found it hard to respond immediately, as they needed more time to think in their own language
and then translate it into English.
In front of this class in this university, I’m very worried and nervous. It’s because of my
English… I don’t have enough words (Nicky, student interview 2).
SIQ in Moodle, I felt better. In fact I can have more time to answer. Only I have to spend more
time and I felt that it’s okay. When I do lead in-class discussions sometimes I have the idea in my
first language, but I can’t immediately translate it into English (Nicky, student interview 2).
The analysis also revealed that it was native speakers who asked almost all of the questions in the face-to-face
classes. The non-native speakers’ feeling of nervousness and anxiety distinctly affected their participation in
learning activities. This also created an imbalance in face-to-face discussions when non-native speakers were
paired with native speakers.
The in-class oral presentations conducted by Nicky (non-native speaker) and Melissa (native speaker) at the
beginning of the semester and the presentation by Nicky (non-native speaker) and Ken (native speaker) at the
end of the semester were apparent examples of imbalanced participation in activities in this case. Consistent
with the findings of Freiermuth’s (2001) study, when native speakers were paired with non-native speakers,
because of their different language competencies, the native speakers tended to dominate the discussion. The
literature suggests that when native speakers and non-native speakers are mixed in learning activities,
opportunities for non-native speakers are limited (Freiermuth, 2001). Warschauer (1996) accentuate that, in
particular, Asian students do not feel comfortable in participating in oral discussions due to their previous
experiences. This could be because in many Asian countries, it is uncommon to have oral discussions as part of
learning activities. The non-native speakers in the case of my research were also mostly from Asian countries.
Conclusion
Drawing on the tool mediation principle of Activity Theory, this article examined how the learning management
system—Moodle and other tools influenced students’ active participation in learning activities in this course. In
summary, the virtual tools (Moodle forum discussions), conceptual tools (strategies used in the Moodle design),
material tools (PowerPoint slides), and (English) language as a psychological tool affected students’ active
participation in learning activities. Within the participant-tool-object relationship (in Activity Theory
framework), the tools mediated and shaped the way students participated in learning activities. It was also
evident that the participants’ (students’ and lecturers’) experience, knowledge and skills affected the way they
used these tools.
Based on the findings of this research, instructors who teach online or blended learning courses can consider
designing forums as a whole-class threaded discussion where students can have a dialogue. Being able to have a
reciprocal discussion can facilitate interactions and closer connections among students. Having communication
spaces such as private and public Q&A, sharing spaces can also enhance student interaction and participation. In
terms of teachers’ Technological Pedagogical Knowledge (TPK), it would be beneficial to have regular training
sessions in institutions for the staff to upskill themselves in educational technologies as well as to understand the
pedagogical purposes of using educational technologies in their courses. This will aid them in integrating
appropriate technologies effectively in their courses which in return will benefit students. Most importantly,
implementing e-learning activities in blended learning contexts, it is crucial to make sure that the linkage
between the objectives of the virtual and physical classes are well established.
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Modern digital literacy: the computer science curriculum
goes mainstream
Joy Gasson, Patricia Haden
College of Enterprise and Development
Otago Polytechnic
As computers and computing become increasingly ubiquitous, it is necessary to re-examine their
role in education. We must broaden our traditional view of Computer Science and Information
Technology education to include the skills required to function in a world where computers and
computing are embedded in our academic disciplines and our daily activities. In doing so, we have
the opportunity to inject computing effectively into all curricula, not just CS and IT, and to
explore new pedagogical methods. The resulting educational landscape can be broad and
inclusive, and help all learners to achieve their potential in the Digital Age.
Keywords: technology education, inclusive education, computational thinking

Introduction
As little as 30 years ago, computers were specialist devices maintained by highly trained technicians and used
solely by professional computer programmers. Today, computers are mainstream: Infants play with iPads and
grandparents make video Skype calls to their grandchildren. We shop online; we use spreadsheets to keep track
of our finances. We have computers in our living rooms, and in our pockets. When 83% of homes in Australia
have the internet (Australian Bureau of Statistics, 2014), when 82% of children in Finland have mobile phones
(Kupiainen, Suoninen & Nikunen, 2011), the role of computers and computing in society has obviously
changed. In response to this change, it is necessary to re-examine our approach to computing education.
In mainstream computer science education, recognition of the increasing ubiquity of computing in the lives of
non-specialists has resulted in the rise of the Computational Thinking (CT) movement. CT was originally
formulated by Wing (2006), who suggested that modern computers should be viewed as problem solving tools.
She maintained that the cognitive approach dictated by the capacities of the computer led to a particular style of
problem solving, which she termed computational thinking. The CT approach to problem solving leverages the
things that computers are especially suited for -- processing of large quantities of data, problem decomposition
(as complex logic is broken down into the simple operations computers are able to perform), abstraction (as
modern programming languages are used to describe logical modules and components) and automation
(allowing the computer to handler repetitive deterministic tasks). When electricity became widespread, it
changed the way people approached the problem of turning milk into butter. So does the ubiquity of digital
computation change the way people approach whatever problem they have to solve. Wing suggested that as
problem-solving with computers has become the norm for an increasingly large number of disciplines and
activities, computational thinking needs to be viewed as a core cognitive skill, not as the province of experts and
specialists.
CT proponents have extended this argument to propose that computational thinking be considered an integral
educational outcome, equivalent to literacy and numeracy (Cutts, Esper & Simon, 2011). They suggest that
computational thinking can and should be taught to all students from the earliest years of school. There is
currently a vigorous and well-funded programme in the United States to formally introduce CT into the K-12
(ages 5 to 18) curriculum (Snyder, Barnes, Garcia, Paul & Simon, 2012) - a far cry from the distant and abstruse
"computer science" of only a few decades ago.
However, the fact that "everyone uses computers" does not imply that everyone uses (or will use) computers in
exactly the same way. Analogously, mathematics has long been considered a core educational competency,
introduced very early in school and, during those early years, taught in approximately the same way to all
students. However, by late secondary school, students' maths education paths diverge, depending on aptitude,
inclination and anticipated future need (e.g. see Bayfield High School, 2014). Some students will complete only
the minimum required number of years of maths study, some will study maths at a basic, foundational level, and
some will pursue advanced maths through high school and on into the undergraduate and graduate tertiary years.
The same is true of computers and computing, and an effective programme of computing education must
accommodate this.

A model for computing education
We propose a model of computing education based around four distinct groups: the Theoretician, the
Practitioner, the Power User and the End User. (We discuss the four groups in detail below.) While
computational thinking skills may be taught in a uniform way to all very young children, the presence of these
different categories of computer user has an impact on the design of computing curricula in the later secondary
and tertiary years.
The Theoretician
When simple, common objects from cars, to wrist watches to baby toys all contain computers, it is easy to lose
sight of the fact that the scientific underpinning of computing is neither simple nor commonplace. The modern
computer rests on a theoretical foundation that is largely mathematical and extremely complex. While the vast
majority of modern computer users need have no understanding of automata theory, combinatorics, or the proof
of P = NP, major technological advances still depend on progress in the formal mathematical systems of
computation, and just as a proportion of students will wish to pursue a Ph.D. in theoretical mathematics or
physics, some students will wish to pursue a Ph.D. in theoretical computer science. For these students, advanced
mathematical training is essential. Historically, mathematics has been considered an essential part of all formal
computing education. Recently, Thompson and his colleagues (Thompson, Bell, Andreae & Robins, 2013)
performed a survey of New Zealand high school teachers in order to assess their readiness to teach computing
and digital technologies. Along with questions about application use and programming experience, the survey
contained items specifically exploring mastery of the mathematics on which theoretical computer science is
based, because, Thompson argues, "[c]omputer science topics inevitably involve some mathematics" (pg. 248).
While we acknowledge the inestimable value of advanced mathematics for those wishing to become
Theoreticians, we argue that is not an appropriate part of the computing curriculum for all types of user.
The Practitioner
In the Practitioner category we place those users who perform computer software or hardware development or
who maintain computer systems, as a profession. These are the computer programmers, the systems
administrators and the software engineers. Such users must have a detailed and encyclopaedic knowledge of the
machines and languages with which they work. They must have extensive experience with programming
languages, integrated development environments, communication protocols and other elements of applied
computer science. Their understanding of problem-solving via computational thinking will be very advanced.
Nonetheless, they do not necessarily need to have great familiarity with the theoretical mathematics of computer
science. Professional programmers need to know the correct algorithm to use to solve a particular problem, they
do not need to be able to generate a proof of its performance complexity in the case of infinite processors and
infinite memory. The Practitioner is the intended output of traditional Information Technology and Information
Science tertiary degrees.
The Power User
The Power User is an expert in some discipline other than computer science who nonetheless must understand
and use complex computing tools specific to his or her discipline. The proliferation of such tools has been rapid
and invasive, and in many cases, has qualitatively changed the way that professional work in the discipline is
undertaken. As described by the Center for Computational Thinking at Carnegie Mellon University (2014) "it is
nearly impossible to do scholarly research in any scientific or engineering discipline without an ability to think
computationally.” We contend that it is this group who has been most profoundly affected by recent advances
in computing technology and for whom facility with computational thinking is most essential.
The Power User can be found everywhere. In the physical and biological sciences, computer modelling software
has enabled tremendous advances in understanding of complex system such as weather phenomena (e.g. Davis,
Wang, Chen & Chen, 2008), wildlife habitats (e.g. Nielsen, McDermid, Stenhouse & Boyce, 2010) and
biological systems (e.g. Pérez-Jiménez & Romero-Campero, 2006). In medicine and health care, artificial
intelligence algorithms are used to search vast databases for patterns that can support diagnosis and treatment
(e.g. Mahar, Imam, Tickle & Chen, 2013). In archaeology, 3D-modeling software is used to visualise lost
civilisations (Allen, 2008). Even in the Arts, digital tools are used to produce new varieties of media,
interactivity and expression (e.g. Barnett, 2009).
These software tools are designed, developed and maintained by computer professionals -- by The Practitioner.
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Thus the Power User does not need to be a computer programmer or a network engineer, and does not need all
of the technical training that the Practitioner requires. However, the Power User's tools are very complex.
Learning to use them effectively can require extensive training. For example, Wilson and Tulu (2009) have
recently argued for the introduction of an entire tertiary qualification in the field of Health Informatics, to cover
the special requirements of medical knowledge and technical expertise necessary to work with the commercial
software commonly used in modern medical institutions.
The End User
End Users are those who employ commercial software and hardware intended for non-specialist use. The child
playing a computer game, the business person composing an email, and the student researching a topic on
Google are all End Users. The Theoretician, the Practitioner and the Power User are almost certainly End Users
as well, as they interact with computers in their non-professional capacities. The fact that we are all End Users is
at the core of the Computational Thinking movement's philosophy, and End User skills are now considered as
universally relevant as reading, writing and (basic) arithmetic. Lincoln University (in southern New Zealand)
offers a series of undergraduate courses in End User Computing (McLennan, Churcher & Clemes, 1998). The
focus in these courses is to teach students how to use common commercial software products such as
spreadsheets, word processors and simple database engines to solve "real world problems" (Lincoln University,
2014). They report that even among their computer science graduates, the End User Computing courses are
identified as among the most valuable in the curriculum. An interesting recent trend in software development are
products designed for "End User Programming" (Cypher, Dontcheva, Lau & Nichols, 2010). These tools wrap
the complexities of traditional computer programming in intuitive interfaces, allowing non-programmers to
achieve high levels of control over software functionality. A common example is the WordPress blogging and
web development system (WordPress, 2014), which allows general users to design and build interactive web
sites with a simple point-and-click interface.
All four members of our user taxonomy -- the Theoretician, the Practitioner, the Power User and the End User -interact with digital artefacts to perform necessary tasks, and these tasks are all valuable. The challenge for
educators is to design curricula at all educational levels to facilitate the different knowledge and skills required
by each group. In particular, we maintain that the Power User especially is underserved by traditional computing
curricula, whose essential structures were established before computing became so deeply embedded in noncomputing disciplines, before Power Users became as common as they now are. This shortcoming has an
unfortunate consequence: it makes computing education inaccessible, or unattractive, to many students who are
not suited to the Theoretician or Practitioner role, but whose interests and abilities would make them ideal
Power Users. This, in turn, contributes to the current chronic shortage of qualified workers in many of the
disciplines which now rely on the Power User (see, for example, CareersNZ, 2014). To address this problem, we
need to contemplate radical modification of both what and how we teach. Adjusting to the changing role of
computing in the world requires a redesign of curriculum and pedagogy at both tertiary and secondary levels.

Tertiary curriculum and pedagogy
The traditional undergraduate and graduate degrees in Computer Science and Information Technology are
designed to serve the Theoretician and the Practitioner. (Individual tertiary programmes may be more heavily
inclined to one group or the other.) For example, the Association for Computing Machinery (the primary
scholarly and professional body for Computer Science) identifies the following Core Knowledge Areas in its
most recent recommended tertiary curriculum (ACM Computer Science Curricula 2013; pg. 37):
Table 1: Core knowledge areas. ACM recommended curriculum 2013
Algorithms and Complexity
Architecture and Organization
Computational Science
Discrete Structures
Graphics and Visualization
Human Computer Interaction
Information Assurance and Security
Information Management
Intelligent Systems

Networking and Communication
Operating Systems
Platform based Development
Parallel and Distributed Computing
Programming Languages
Software Development Fundamentals
Software Engineering
Systems Fundamentals
Social Issues and Professional Practice

These comprise a broad and robust coverage of information and skills necessary for theoretical computer
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scientists, software developers and systems engineers, i.e. specialist computing professionals. However, they
would be both daunting and to some extent irrelevant for the lawyer, the doctor, the archaeologist or the artist
who wishes to use the power of modern computer technology to solve important problems in his or her field.
In contrast, the University of Waikato (in northern New Zealand) offers a Bachelor of Science in Applied
Computing, which it describes as "concentrat[ing] on using existing tools and software libraries to build systems
in the database, internet, game and multimedia areas" (University of Waikato, 2014). The degree requirements
allow for multiple courses each year taken outside of the Computer Science department. Thus a student
following this programme can acquire essential specialist knowledge in law, or medicine, or art, along with
advanced technical computing skills for mastery of complex software -- they can become a Power User.
In many institutions, it may be impractical to introduce an entire degree programme in Applied Computing or in
a computing-intensive non-CS discipline such as Health Informatics. However, many tertiary institutions might
easily support collaborative efforts between departments in response to the increasing embedding of computing
in other academic areas. For example, a college with a medical school or nursing programme could take
advantage of the technical skills of their CS or IT departments to offer classes devoted to training future health
practitioners in the end-use of complex software.
Several recent instances of this type of collaborative approach can be found. Perkovic and his colleagues
(Perkovic, Settle, Hwang, et al. 2011) describe the introduction of general computation and computational
thinking into both the specialist and common curricula at DePaul University. The common curriculum is a set of
papers taken by all students, regardless of their area of major study, with the goal of developing a broad
knowledge base and strengthening general academic skills. The authors describe the recent addition to the
common curriculum of a paper titled "Mathematical and Technology Literacy" which focuses on learning to
solve problems with the support of end-user software. In addition, computational thinking has been explicitly
incorporated into a total of 19 different papers at DePaul including not only CS and IT, but also Geology,
History and Environmental Science.
Similarly, Hambrusch and her colleagues (Hambrusch, Hoffman, Korb, et al. 2009) from Purdue University
describe a course aimed at developing computational skills in the sciences via a "problem-driven approach
focusing on scientific discovery through computational methods" (pg. 183). This single paper is taken by all
science majors and is taught collaboratively by staff from the computer science, physics, biology, chemistry and
statistics faculties. In each area, problems that require a computational approach are identified, and students
learn the computational techniques and tools required in the context of the associated specific scientific
discipline.
Although the role of Power User may be easiest to envision in the sciences, many educators are exploring ways
to leverage CT in the humanities and arts. Barr and Stephenson (2011) present a framework for introducing
computational thinking into all academic disciplines. They identify a number of core CT competencies including
data collection, data analysis, data representation and automation (see below for a more general discussion of
the elements of curriculum development and design) which they maintain can be found in all subjects, not just
hard sciences. In social studies they suggest the collection and analysis of population data; in the language arts,
the linguistic analysis of sentences.
Even those careers traditionally considered "vocational" such as automotive repair and building construction,
increasingly require their practitioners to be comfortable with complex computing tools. Students following
these career paths don't need automata theory or computer programming classes, but to remain competitive in
modern industry, they need computer competence that goes beyond that supported by traditional curricula.
Computing's increasing ubiquity may also dictate change in the content of existing courses in the CS and IT
curricula. For example, advanced maths is currently considered a requirement for any student wishing to enter
computer science or information technology, and is typically included in the first year of CS and IT degrees. In
this context "advanced maths" often means exclusively calculus. However, for the eventual Power User (and for
some Practitioners), calculus is neither necessary nor particularly useful. For example, Gasson (2005) describes
a radical restructuring of the formal mathematical component of a Bachelor of Information Technology degree
from traditional calculus to discrete numerical methods set specifically in a computing context. After teaching
typical calculus for several years, Gasson noted that "Even the simpler concepts that were developed in the
Calculus paper were not used in our degree programme or in the majority of IT positions in which our students
are ultimately employed." To address this conflict, she restructured the paper from its existing content (e.g.
teaching differentiation using examples about the trajectories of missiles; teaching integration using examples of
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water flow through canals) to something both more accessible and more relevant to information technology
students. The current maths paper in the degree covers binary logic, theory of functions, recursion, induction
and other mathematical concepts which occur commonly in software and systems development. Further, each
topic is specifically contextualised to computer science. For example encryption algorithms (the techniques used
to protect computer passwords sent across the internet) rest heavily on primes and factorisation. Random
number generation (essential to making computer games unpredictable and exciting) uses the linear congruential
method. Students who might be bored by prime factors and linear congruence in isolation are invariably
interested in passwords and computer games. Placing theoretical material in a concrete and relevant context
provides both clarity and motivation. Since the restructuring of her degree's mathematics component, Gasson
has seen both student interest and student performance improve.
Courses such as those described above aim to produce the Power User -- an area specialist with strong
computing and computational thinking skills. As noted earlier, a current problem across many industries is a
shortage of Power Users, and this shortage is expected to continue or worsen as more disciplines come to rely
on computational approaches and solutions (Settle, Franke, Hansen et al., 2012). These courses have the
potential to immediately address this shortage, as graduates would be fully prepared to enter their chosen field
without the additional training that is currently often required (Wilson & Tulu, 2010). They might also alleviate
one of the problems that plagues nearly all traditional Computer Science degree programmes -- high student
attrition. Failure rates worldwide in first year computer science courses (especially programming) are alarming;
reported failure rates often exceed 60% (Robins, 2010). Considerable research effort continues to be devoted to
improving pedagogical approaches, but the reality remains that large numbers of students who begin a
computing course are unable to finish it. We may choose to accept that such failure indicates that a student is not
suited to becoming a Theoretician or a Practitioner. It does not, however, demonstrate that the student could not,
given a different educational structure, become a very effective Power User. Modifying our existing curricula in
response to the current computing landscape is an opportunity to help transform failure into success.

Secondary school curriculum and pedagogy
We have argued that by expanding our view of tertiary computer science education to embrace the Power User,
we can produce a more inclusive educational program, suited to a potentially large number of students who are
interested in problem solving with computers, but who are not interested in some aspects of formal computer
science and information technology (e.g. mathematics or advanced programming). This opportunity is even
more marked at the secondary school level. If we view computing through the lens of computational thinking,
we can identify a number of potential classroom topics and activities that could appeal to students who would
avoid traditional computer science classes. For example, recent developments in the construction of electronic
components and microprocessors make it possible to take computers out of their traditional solid square boxes
and attach them to fabric creations like clothing and soft toys. The set of techniques involved are collectively
called "eTextiles". Using electrically conductive thread, one builds an electronic circuit simply by sewing.
Components like touch sensors and coloured LEDs provide input and output for interactivity. A small
microprocessor with a simplified instruction set acts as the "brain". Buechley and her colleagues (Buechley,
Eisenberg, Catchen & Crockett, 2008; Buechley & Eisenberg, 2009) have shown that students as young as 11
can successfully work with these materials to create their own digital artefacts. Buechley observes that eTextiles
classes are more likely to attract female students than are more traditional programming papers, an example of
the opportunities for a more inclusive curriculum. It should be noted that although students may be drawn to this
work by the opportunity to construct an electronic hand puppet or a flashing tote bag, they will, in the process,
be learning electronics, programming and computational problem solving skills.
Another of the success stories of the new computer science is the introduction of robotics in primary and
secondary schools. Recent developments in consumer robotics, especially Lego Mindstorms (Lego Group,
2014), have made it possible to introduce both construction and programming of simple robots into the school
classroom. Students can construct mobile robots using the Lego block techniques that many will have been
engaging in as play for many years. The MindStorm system includes a multiprocessor unit that can be
programmed using Lego's proprietary "drag and drop" programming language or, with some software
extensions, dialects of industrial programming languages such as Java and C++ (Pedersen, Nørbjerg & Scholz
2009). There is a growing corpus of publically available teaching materials specifically for MindStorm robotics
in primary and secondary education (e.g. USC, 2014). There is an international contest, known as RoboCup
(www.robocup2014.org), which allows school children to compete in events such as Robot Soccer, Robot Sumo
Wrestling and Robot Theatre. RoboCup events are extremely popular and attract a broad range of students
including those (e.g. girls) who are often underrepresented in traditional computer science education.
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Through the construction and programming of simple robots, young students are learning the very core elements
of computational thinking -- problem decomposition, abstraction, data processing -- and also some of the more
formal elements of computer science such as programming language syntax and formal algorithmic
construction. What is of particular interest, however, is the way that this learning takes place. It is our
observation that much of current robotics education in schools does not happen in the regular classroom. Rather,
it happens in after-school clubs and holiday programmes. Within this context, didactic instruction given by a
lecturer is replaced with independent exploratory learning, driven by the student. After a recent successful
RoboCup event, the coach of the Waitati (Southern New Zealand) primary school team explained that "The kids
do everything. My contributions were filling out the entry form and driving the van." (Clark, 2014). Traditional
science teaching requires lectures, textbooks, worksheets, examinations, etc. This approach has centuries of
demonstrated success behind it, and has proven value. However, the inherently open-ended flexible nature of
modern computing technology provides an opportunity to employ an equally open-ended and flexible teaching
approach. Such techniques maximise the opportunity for constructivist learning and student engagement, both of
which have been demonstrated to contribute substantially to educational success (for an in-depth discussion see,
for example, Sjøberg, 2007).
However, it must be noted that simply turning students loose with digital tools is unlikely to guarantee effective
learning. For example, an increasingly popular method for introducing computer programming into the
classroom -- both in secondary schools and introductory tertiary computer science programmes -- is through
Visual Programming systems (e.g. Scratch. MIT Media Lab, 2014). These systems allow users to build
computer animations using pre-constructed program elements. Users can thus express their algorithmic
intentions without having to manage the syntactic complexity that makes computer programming especially
difficult for the novice. Meerbaum-Salant et al. (2011) have noted, however, that incorrect use of Visual
Programming can cause more problems than it solves. Encouraging students to treat a Visual Programming
system as a toy and "have a play" can lead to bad habits and a distorted impression of real computer
programming, which can interfere with later transfer to an industrial programming language. As developments
in digital technology provide new opportunities for computational thinking and computer science education, we
must consider carefully both what to teach and how to teach it. We suggest that with digital technologies, a
flexible, yet supported and scaffolded approach is needed (see below for further discussion).

Approaches to embedding computational thinking
In the past decade, the emergence of the Power User and the End User has encouraged educators across
academic disciplines to modify their teaching practice to incorporate computational thinking principles. As is to
be expected with such a recent educational development, a variety of educational frameworks and
methodologies are currently being considered and tested, and there is currently no clear consensus on a single
best approach to the embedding of CT. For example, Perkovic et al. (Perkovic, Settle, Hwang et al., 2011)
identify a set of seven core principles (based on Denning's larger "Great Principles of Computing"; Denning,
2003): computation, communication, coordination, recollection, automation, evaluation, and design. Educators
are advised to construct course materials, learning objectives and assessments around those principles. In
contrast, Barr & Stephenson identify specific tasks such as data collection and simulation. They suggest that
opportunities to perform these tasks can be found in a wide range of academic subjects. Hambrusch et al.
(Hambrusch, Hoffman, Korb, et al. 2009) take yet another approach, concentrating more on identifying the
specific tools needed for computational problem solving.
However, one of the most widely used frameworks rests on the identification of just three essential elements of
computational thinking: Abstraction, Automation and Analysis. This approach has emerged from a large number
of studies exploring the introduction of CT into intermediate and high school programmes in the United States
(Lee, Martin, Denner et al., 2011). As defined by Lee et al., abstraction is the process of "generalising from
specific instances"; identifying the essential elements of a problem and pruning away the rest. Automation is the
work of the computer. Analysis is the act of considering whether one's abstractions are correct and extracting
answers from the results of the computer's work. Lee et al. suggest that CT can be embedded into one's
educational practice by explicitly incorporating these three principles.
As an example, Lee et al. describe a study module on epidemiology designed for intermediate school children.
Students explore the potential spread of an infectious disease throughout their school based on environmental
factors such as population size, virulence and physical environment. Students approach this problem by using a
computer modelling and simulation tool. They are required to identify the specific features of their environment
that would have an impact on spread of the disease (abstraction). They must interact with the modelling
software to make it run multiple simulations of the movement and changing health status of the population
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(automation). They then assess the accuracy of their approach by comparing their results to actual attendance
records at their school during an earlier flu season (analysis).
It must be noted that the "automation" step in the framework of Lee et al. (2011) may, as in this example,
involve the use of complex computer software. To accommodate a wide range of students, Lee and her
colleagues recommend a structured approach which they call "Use-Modify-Create". With this technique,
students are first taught to Use existing artefacts. For example, they might run pre-written programs or play
computer games. As they gain experience, students are guided toward being able to Modify these existing
artefacts. This might involve, for example, editing the parameters of an existing piece of code. Finally, students
progress to being able to independently Create new artefacts. We have successfully employed the Use-ModifyCreate approach in developing a robotics module for use in high school digital technology courses (Haden,
McKenzie and Parsons, 2014). The module consists of a series of teaching sessions where students with
minimal programming or electronics experience learn to build and control simple mobile robots. In the first
session, students construct robots using a pre-programmed microprocessor brain so that, if they are able to
correctly wire up the wheels and motor controllers, the robot will perform a little dance. In the second session,
students are introduced to robot programming through the use of a pre-written library containing high-level
commands such as move(distance) and turn(degrees). In the final sessions, students are taught how to program
the low-level commands necessary to gain complete control over the robot's movement and sensors. This
scaffolded approach allows students increasing independence as they gain technical mastery.

Conclusion
From smart phones in our pockets to GPS systems in our cars, from medical databases to electronic pay systems
at grocery stores, from Angry Birds to the weather predictions on the evening news, computers and computing
surround us. As the role of computing grows, so do the number of opportunities for people to engage
productively in study and careers that use and apply computing in valuable ways. But this increase in
opportunity brings a concomitant need for adaptability in the way we teach computing. It even requires us to
change what we see as "computing education". Computing education must embrace and include other
disciplines; non-computer science disciplines must recognise that to neglect information technology is to risk
becoming irrelevant. This may require a radical restructuring of curricula and pedagogy, which is a daunting
prospect. But the return is not only in better student recruitment and retention, or in meeting the needs of the job
market. It is also an opportunity to make a more inclusive educational environment, embracing students of all
interests and abilities. In world where computing is everywhere, we can teach computing for everyone.
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This paper describes and analyses a whole of institutional transformation to blended learning at
the University of Western Sydney (UWS) using the Moskal, Dziuban and Hartman (2013) model.
An institution wide and a school (or faculty) lens has been applied to each of the components of
the model. UWS previously operated as a largely on-campus institution with small pockets of
innovation. While the transformation was a top down direction, it was based on analysis of
students’ needs and desires and has been characterised by flexibility in its implementation. The
change has also been supported through funding and recruitment of learning design expertise.
While it is still too early to be definitive about learning and graduate outcomes, indicative data
such as student satisfaction and unit results is trending positive. Moreover, the transformation has
largely been well received by the faculty and university staff as a whole.
Keywords: blended learning, institutional transformation, curriculum change, pedagogy, learning
design

Introduction
A blended learning approach to learning and teaching has power in the simplicity, and in the complexity
(Garrison & Kanuka, 2004), yet it is entirely dependent on the context and definition (Bohle Carbonell, DaileyHebert & Gijselaers, 2013). Designing the mix of appropriate learning activities enables academics to move
from a place where there was a mix of on-campus and supplementary online learning, and pockets of
innovation, to where we, as a higher educational institution want to be, which is to have vibrant on-campus
experiences, online asynchronous and synchronous activities and community engagement to provide a richer
learning experience for our students. An institutional wide direction/directive for whole of university
transformation to blended learning needs to have room for local flexibility and implementation within schools.
This is necessary to reflect the diversity of the school disciplines contexts, cohorts, accreditation requirements
and enable academics to have opportunities to research, and reflect on, their own teaching practice (Garrison &
Kanuka, 2004; Lopez-Perez, Perez-Lopez, & Rodriquez-Ariza, 2011).
The University of Western Sydney has embarked on a bold and ambitious plan to blend all undergraduate units
within a three-year investment period. A strict definition of blend was not prescribed to the nine Schools
involved in the whole-of-university transformation, but an ‘essence’ was in place to describe the type of learning
experience the University wanted to provide for its students. This ‘essence’ recognised that within Schools,
academics were already blending units and they were at different starting points, and therefore had different
requirements in terms of support and infrastructure. This approach sees blending at four levels: unit, program,
School and whole-of-university, and is a major capacity building exercise.
There are documented barriers to implementing and embedding technology within a curriculum (Ertmer, 1999)
for it challenges academics (Bohle Carbonell et al., 2013, Ertmer, 1999) and challenges the institution (Garrison
& Kanuka, 2004; Graham, Woodfield & Harrison, 2013; Moskal, Dziuban & Hartman, 2103; Ocak, 2011;
Taylor & Newton, 2013). Despite these challenges, blended learning represents a fundamental change and
reconceptualisation to the dynamic learning and teaching experience (Garrison & Kanuka, 2004).
This paper describes a whole of institutional transformation to blended learning and provides a lens into one
school as an indicator of what is happening in all schools.

Blended learning described
Context plays a vital role in understanding blended learning and encompasses “characteristics of the student
population, mission of the institution, the strategic planning processes, faculty responsiveness, student
acceptable, community values, available resources, institution support mechanisms” (Moskal et al., 2013, p.15)
to help frame blended learning.
UWS defines blended learning as the combination of times and modes of learning, and integrating the best
aspects of face-to-face, community based and online interactions for each discipline. “The design of units and
programs of study for optimum learning takes into account learner needs, discipline accreditation requirements,
a mix of directed and self-directed activities, and available resources and infrastructure.”
(http://www.uws.edu.au/qilt/). This approach aims to increase flexibility in how, when and where students learn.
It does not preclude units (or indeed whole programs), being fully on line where appropriate.
Specifically, UWS describes this mix of learning activities as:
Some on campus experiences. When students come on campus the experience should be designed
to be engaging and an experience worth making the effort to attend and in a space and context
designed to foster interactive learning. UWS also wishes to stream some "lecture" between
campuses.
Online experiences including synchronous and asynchronous learning activities. This includes
structured and self-directed learning activities. In some cases a whole unit may be delivered on
line but it is not expected that whole courses or programs would be delivered on line at
undergraduate level.
Community based activities. This can include external projects, work placements or community
and workplace practice. These activities of taking UWS learning into the community or bringing
the community into UWS learning is important for a university with a vision to improve access
and participation in university study.
The above aspects or categories, comprising blended learning are agnostic with respect to specific technologies,
and are more related to curriculum design needs. They are aligned with the strategic objectives of the learning
and teaching plan. (http://www.uws.edu.au/qilt/)

Institutional transformation
Moskal et al. (2013) describe a model for operationalising transformation of blended learning and Graham, et
al’s (2013) model takes a similar view of the importance of having a strategy (defining blended learning,
identifying its purpose, and policies); a structure (addressing technology, pedagogical issues and governance);
and support (the design, technical, pedagogic support and incentives). Other factors for success include a
structure for changing organisational routines with established expertise to handle the innovations (Bohle
Carbonell et al., 2013), a paradigm shift to more active learning approaches (Garrison & Kanuka, 2004; Bohle
Carbonell et al., 2013) and embedding changed practice into the way academics work in order to empower them
to innovate (Bohle Carbonell et al., 2013). The Moskal et al. (2013) model has been used as an evaluative
framework.
Goals and objectives
Institutional perspective
UWS has a diverse student population of approximately 40,000 students and a rich history of on campus
teaching and learning spanning 25 years. In 2012, the UWS Executive endorsed a whole of institutional
transformation to blended learning. More than 1,000 undergraduate units would be blended over a three year
investment period. The blended learning strategy was intended to increase flexibility and improve access to
university study, and improve the quality of learning outcomes of our students. The first stage of the
transformation was to blend 283 first year units for delivery in 2014 with a further quantum of effort in 2014 to
blend 493 units and 455 for delivery in 2015 and 2016, respectively. With this approach, no unit would be left
untouched as the design of units were linked to major curriculum design activities. A key principle was that the
process of designing for learning would involve a team approach of specialists rather than individual efforts
largely on the part of the academic. At the same time, the university was also embarking on another major
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initiative, compressed teaching over a Summer session. Although this posed challenges to the implementation of
the blended learning strategy, it also enabled schools to move forward on their blending of units for Summer
delivery. Supporting the transformation of learning across the University has been a 3-year investment funding
cycle incorporating initiatives such as the provision of 30,000 iPads to all commencing students and the
recruitment of nearly 40 learning design specialists within Schools and in a small central team (known as
BLADEs - Blended Learning Advisers and Designers) and E-learning specialists. The purchase of the iPads has
given the academics a “licence to thrill” (Rankine & Macnamara, 2014).
A school perspective
The School of Social Sciences and Psychology (SSAP) is one of nine Schools and one of the most complex in
terms of programs. For example, undergraduate programs alone include: psychology, social work, community
welfare, policing, tourism management, urban planning, criminology, criminal and community justice and a
Bachelor of Social Science with six majors. Many units have large enrolments, with the social sciences ‘core’,
taught across three campuses, having enrolments up to 1,500 students. The complexity in terms of programs,
campuses and large enrolments means that blended learning is a particular imperative and engenders particular
challenges.
While a good number of academics had been doing blended learning for some time, the UWS-wide and Schoolwide resourced strategy was a unique opportunity to blend all of the School’s units, starting at level 1 in 2013
(for commencement in 2014) and levels 2 and 3 in subsequent years. One of SSAP’s strategic responses was to
appoint an academic Director responsible for the carriage of the project.
With few exceptions, the School listed all first year units in the Blended Learning Strategy for completion in the
first year (2013) for delivery in 2014; all second year units for 2014 (delivery in 2015) and third and fourth year
units in 2015 (for delivery in 2016). The principle was that students commencing a three year bachelor degree
in 2014 would be the first to have a coherent and consistent blended learning experience throughout their
course. An indication of the scope of blended learning is that, in 2013, the blended learning team worked on 41
units; all but eight were ‘delivered’ on time. These were mainly level 1 units, but included a few level 2 and
still fewer level 3 units that were taught in Summer. There is similar number of units for 2014 and 2015,
making a total of approximately 120 units.
In the first year of the Blended Learning Strategy, the University also launched its Summer sessions, which
presented both opportunities and challenges. One of the opportunities was that units that were selected for the
shorter Summer sessions could also be targeted to accelerate blended learning. One of the challenges was that
the scope of work – the School’s ‘priority’ units – substantially increased. While the more compressed Summer
teaching period was an opportunity to blend units, the blends were often reconfigured for the longer semester
when they were usually (and still) taught, thereby adding to the work required.

Alignment
Institutional perspective
The transformation of learning not only impacts on the units and courses being designed and delivered, teaching
and support staff as well as Deans and Executive have key roles to play. Academics “tend to be suspicious of
top-down initiatives that impact teaching and learning” (Moskal et al., 2013, p 17), often lack institutional
support and need access to both technical and pedagogic support (Ocak, 2011). Incentives such as relief time
can be valued incentives that increase the likelihood of successful blended learning designs and implementation
(Graham et al., 2013). The challenges to institutional alignment of blended learning is established in the
literature (Garrison et al, 2004; Graham et al., 2013; Moskal et al., 2013; Ocak, 2011; Taylor & Newton, 2013)
and relevant to UWS. In aligning blended learning within the overarching UWS learning and teaching
approaches, systems, governance and support services, the blended learning strategy was positioned under a
broader umbrella of institutional transformation. UWS embarked on a major institutional overhaul known as the
Our Future Program, which outlined a major suite of projects to change our course delivery approaches, enable
innovation in both teaching and technology, provide greater access opportunities for university study and
position the university within a framework of financial sustainability
(http://uws.edu.au/our_future_program/our_future_program/about). The transformation of the university to
blended learning units and programs intersects with these other important university domains, services and
infrastructure.
To achieve successful blended learning transformation across the institution, staff at all levels of the
organisation need to see this as the way of doing business. Teams working on blended designs use blended
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learning unit plans to identify current teaching practices and discuss opportunities for designing learning that is
more student focused and school-based coordinators manage reporting on progress of blends as this is tied to
funding, allocation of support staff and academic relief.
UWS has developed a hub-and-spokes expertise infrastructure to develop blended and online learning programs.
A small central team is pivotal in leading and operationalising institutional strategies for learning and teaching,
providing quality assurance and serving as a central reference point for consistency in the student experience,
improving the quality of teaching practice through capacity building of academic staff and the use of learning
technologies to support student learning. School-based positions are essential for workplace efficiencies and
changes to daily academic practice with specialist professional staff providing curriculum and educational
design advice and developing engaging student-centred courseware and resources. Embedding specialists at the
academic coalface with a dotted line to the central team provide the University and Schools with a diverse asset
pool that is responsive to strategic imperatives and enables holistic learning design and resource development
processes. This hub-and-spokes approach enables cross-discipline participation in sharing experiences and
progress on blending units across the institution is reported quarterly to Executive. Progress updates are
provided to various university teaching and learning committees as blended learning of programs and units is a
standing agenda item.
A school perspective
The first six months of 2013 was ‘gearing up’ in which project and blended learning professional staff were
recruited and trained, processes bedded down and School academic staff informed about and included in the
project. Launching into the blended learning strategy at the School level and, as previously mentioned, layering
the University’s first Summer sessions, meant that the blended learning professionals and other technical and
project support available in the School were at (and beyond) capacity to deliver on the targeted units.
The UWS approach to blended learning is to value and involve academics who are the content experts and
responsible for the teaching and learning related to their units. The BLADEs are allocated units and unit
coordinators with whom they build a rapport and work from ‘ where they are at’. The aim was to start blending
all units, even if the transition was modest, and to encourage and support all academic staff to move as far and
as quickly towards optimal blends for their units. Bearing in mind that most units were level 1, a number of unit
coordinators were concerned that students have a consistent on-campus learning experience and that moving too
quickly to online teaching and learning could jeopardise student learning and their on-campus experience. First
year students often do not yet have the study and independent learning skills for a significant amount of content
(e.g. lectures) to be online. Other unit coordinators embraced flipped designs and pre-recorded slide casts and
reconfigured tutorials to provide flexible learning opportunities and more intensive, engaging on-campus
classes.
Bringing a whole University to the blended learning table is a mammoth undertaking. Doing this at the School
level is not as complex, but still challenging. There are two main challenges. First, as with any rapid change,
particularly driven from the ‘top’, academics may be resistant, reluctant or reticent. In SSAP, there has been
very little resistance. There was reticence and reluctance due to being sceptical that blended learning would
deliver better learning and having the skills and wherewithal to produce quality online materials and learning
activities.
Workload was a consistent concern and the blended learning strategy funded workload for unit coordinators so
that they could ‘buy’ time to work on their units with the blended learning professionals. Some academics were
either over 100% workload or were not able to buy out teaching or marking time (either because they did not
have it to ‘sell’ or because of the time it takes to arrange it). Nonetheless, the allocation of workloads was
symbolic of the investment in blended learning. The School was also able to provide other incentives and
recognition for a commitment to blended learning, such as research assistance.
The second challenge was that academics were not always available. Their busy schedules often meant that
meetings might not happen in a timely manner and some academics were on various types of leave (e.g.
conference, annual, personal and maternity), which meant that there were unavoidable delays in progress of
some units.
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Organisational capacity
Institutional perspective
Enabling this transformation is a hub-and-spokes model of School-based academics, learning advisors, learning
designers, and technology specialists working in close partnership with a central team of blended learning
specialists. This model has created a lively and engaged community of practice supporting staff and students in
their use of learning and teaching technologies.
Creation and curation of resources relating to blended learning and the iPad initiative have also provided a
foundation for staff designing student centred, blended learning activities. The Quality in Learning and
Teaching (QiLT) website (commended in the AUQA audit of 2011) has been re-designed and re-scoped to focus
on support for use of rich media, strategies for blended learning and blended assessment, mixed mode design
models and resources specific to using iPads in learning and teaching (http://www.uws.edu.au/qilt/). The central
team also uses social media such as Twitter, Facebook and ScoopIt to curate selected links to scholarly articles
related to blended learning for distribution to followers both within UWS and externally.
This extensive and rapid reconfiguration of communities of practice, professional development, resources and
communication strategies has been instrumental to the success of the blended learning strategy, as well as
building organisational strength and sustainability through networks of constantly evolving expertise.
Communities of practice are recognised as a significant factor in changing both individual and organisational
knowledge, but are challenging to design and manage. The central team have established multiple broad,
engaged and expanding communities of practice through initiating and managing ongoing Blended Learning
Forums for academic, professional and blended professional staff. The forums are held on different campuses
and feature presenters from all Schools and different departments to share experiences and perspectives in
designing for blended learning. They are designed to share experiences in terms of successes and lessons
learned, showcase innovations and discuss issues that are relevant to designing learning in higher education.
Presenters at the forums include academic staff and professional staff involved in supporting blended learning
who are located within Schools and in organisation areas (eg IT, Library). Open discussions and panel debates
have proven to be popular as they provide opportunities to share concerns and discuss strategies to address
issues that are impacting on blended learning. These events provide a valuable networking opportunity and
enable academics and blended professional staff who may not normally get together to share experiences,
showcase teaching innovation and debate issues affecting them and their students.
The large scale hub-and-spokes model is temporary for the three year investment in blended learning to build
capacity of academics, but it is recognised that at the end of the three years, part of the organisational
transformation is the need to have a permanent appointment of a sub-set of specialists to continue the
harmonised approach to teaching and learning.
A school perspective
The ‘Blended Learning Strategy’ released central University funds to Schools to achieve the goal of having all
units blended before the 2016 academic year. This major investment put three blended learning professionals
into the School, dedicated to blending its units, and a project coordinator who, among other duties, monitored
progress against project timeframes and reported to the University so that the Executive could monitor value for
money. With any new project, the processes and reporting took a while to bed down at the School and
University levels and to ensure that the essential information was gathered and meaningfully aggregated.
School-level reporting has undergone several iterations since the start of the project.
Even though the School received central funding and support via the ‘hub-and-spokes’ model, including project
coordination and blended learning professionals, from the School’s perspective there is always a need for more
resources and funding. This is clearly the case if a continuous improvement approach is taken; a unit may be
reported as ‘blended’, but that does not necessarily mean that an optimal blended learning design has been
achieved, or can be achieved without on-going, evidence-based, iterative improvement. As previously
mentioned, some academics in the School have been doing blended learning for some time supported by its
‘Academic Innovations Unit’ (AIU), an initiative of the School’s Deputy Dean. The AIU essentially provides
technical support for blended and online learning initiatives of individual academics. It has taken the investment
in blended learning to make larger scale transformations. Over time there is an intent to build the academics’
confidence and competence by maintaining a team-based approach, not returning to the academic sole trader.
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Staff development and unit/course development
Institutional perspective
Blended learning offers affordances in increasing access to learning, enhancing quality of units/courses and
improving efficiencies in class management (Bohle Carbonell et al., 2013; Ertmer, 1999; Griffin & Rankine,
2010; Moskal et al., 2013; Vaughn, 2007;), however it challenges staff in fundamental ways. Effective design of
blended learning involves challenging the norms, beliefs and values and involves developing a psychological
safety net for the development of innovation (Bohle Carbonell et al, 2013), as well as providing academics
opportunities to develop their technical skills and learning design expertise (Correia, Malfroy, Griffin, Ireland &
Rankine, 2008).
The University of Western Sydney uses a hubs-and-spokes model and team approach to designing for learning.
Academic specialists and content experts work closely with learning designers, curriculum advisers, and
technical specialists to design and develop synchronous and asynchronous learning resources and activities.
These specialists are positioned within the schools and at the centre (Figure 1). This model has been a key driver
of the successful implementation of blended learning because of the distributed, yet connected, expertise of
blended professionals who offer “multiple understandings of the institution”, “embed and integrate professional
and academic knowledge”, and “form alliances” (Whitchurch, 2009 p. 410) both within their discipline contexts
and also across the breadth of the institution. At the hub, a small team provides core functionality to facilitate
consistency, standards and efficiency of effort and fostering of communities of practice to bring academics and
blended professionals together. The development of teaching capacity also happens in a hub-and-spokes model
and in three harmonious parts. The first part is professional development, the second is communities of practice
and the third part is showcasing good practice as exemplars and case studies.
Professional development in blended learning is both across the breadth and into the depth of the institution. An
institution wide designing for learning program provides opportunities for skill development in using blended
learning technologies and reflection of teaching practice in designing learning experiences to engage learners in
on campus, online and in community settings. The Quality in Learning and Teaching website
(http://www.uws.edu.au/qilt) provides a hub of resources and information on designing for blended learning.
Institutionally supported and recommended learning technologies are described in a Blended Learning
Technology Toolkit and coupled with learning and teaching strategies and good teaching practices. Embedded
specialists provide ‘just-in-time’ and ‘just-for-me’ pedagogic and technical support in the design of units and
courses, and small group professional development sessions to progress blending of units/courses. Approaches
to learning design through interactive toolkits, strategies for learner engagement, curriculum mapping tools and
quality standards (e.g. Basic Standards in Blended Learning) are also available on QILT and used in both
institutional, and school based, blended learning professional development activities.
Regular blended learning forums provide opportunities to share experiences and raise issues impacting on
blending units and courses with both academics and blended professionals showcasing their work or engaging in
panel discussions. In 2013, an inaugural showcase event drew 46 presentations and over 350 staff to share
designing for learning experiences.
Empowering academics to examine, explore and reflect on their teaching practice is also occurring via
exemplars and case studies. Teaching practitioners share their experiences, and approaches, to blending units via
video-based case studies. These case studies are intended to encourage “practitioners to evolve their own
practice through engaging in experimentation and … to go through their own cycle of evolution to change the
way they work’ (Porter, cited in Ireland, Correia & Griffin, 2009, p. 232).
A school perspective
Capacity and skill building happens in the design and build of units and the partnership between the blended
learning professional and unit coordinator. The hub-and-spokes model is effective for the professional
development of blended learning professionals who then inculcate their skills in the School with academics. It
is a ‘train the trainer’ model. Within the School, there are more formal showcases of blended learning
approaches in School staff meetings, academic (discipline) groups and a whole-of-School blended learning
forum.
The School has invested significant resources in the professional development of sessional staff in small group
learning and teaching, recognising that that sessional staff do most of the teaching and that blended learning
places increased emphasis on the quality of learning when students are in class. There has been an even more
intensive investment in the professional development of teaching staff for the Summer sessions.
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Support for students and staff
Institutional perspective
Blended learning is not a solo activity on behalf of the individual or the institution, with teachers, students,
administrators having direct, and indirect, experiences (Vaughn, 2007). Support for students and staff is a key
requirement to effective blended learning implementation (Graham et al., 2013; Moskal et al., 2013; Ocak,
2011), and at the University of Western Sydney, this support occurs in a hub-and-spokes model. Technical
support is provided by a central helpdesk operated by the IT department and a self-help access portal provides
24x7 information and support. We are trying to build in more intervention avenues and insights for continuous
improvement with initiatives such as learning analytics; however this has been slower than expected in getting
off the ground.
As schools implement blended learning designs, a working party has been established to weave together the
student support options, resources and services into a cohesive web presence. Additionally, interactive iBook’s
have been created to support students in their numeracy and literacy skill development. These are available
from a student portal area as well as from the learning management system and from the University’s iTunes U
presence. The Library offers roaming support services to help students use their iPads, find resources and use
the library facilities. There is more work to do to align student support services within a blended approach to
university ‘business’, because student support at the institutional level is quite disparate with different
organisational areas having different areas of focus.
Flipping the classroom without preparing students can be a shock to students if they expect a more traditional
learning experience of didactic lectures and weekly tutorials. A flipped classroom shifts more of the
responsibility for learning onto students and requires them to be more organised and prepared for on-campus
activities.
A school perspective
One of the limitations of the ‘horizontal’ strategy of blending first year units, then second, then third, is that the
vertical scaffolding of blended learning (e.g. student self-direction) is more difficult to concurrently achieve.
The School is aware of this limitation and is working within as well as across programs to ensure a consistent
and scaffolded blended learning approach. At the time of writing, the first cohort of students who have
experienced consistent and extensive blended learning have just completed their first semester, the evaluation of
their experience is planned rather than complete. It could be argued that ‘blended learning’ means little to
students. ‘Flexibility’ is far more relevant and this is what is articulated to students in terms of the type of
learning activities they can expect at UWS as well as “engaging” and “exciting”. The School is working on a
‘desk audit’ of first year learning guides and timetables, comparing 2014 to 2013. If there is more flexibility for
the first blended learning cohort, this is where it should be revealed and will provide evidence for optimising
flexibility across students’ patterns of study.

Robust and reliable infrastructure
Institutional perspective
Blended learning environments utilise IT infrastructure in more stringent ways in terms of “reliability and
consistency of performance” and availability (Moskal et al., 2013, p. 17), and a transformed university to
blended learning approaches impacts on more than just networks, services, Wi-Fi and access. Scheduling of
classes challenges the timetabling systems and processes. Gone are regular, weekly, lecture and tutorial
activities week-in-week-out, planned and booked in advance of teaching, to more flexible spaces and times.
Balancing the optimisation of resources and returns on capital investment with more flexible approaches to
learning is challenging and takes time and effort to work through.
The affordances and ubiquitous nature of mobile devices gives rise to the use of mobile apps that are used in
learning and teaching, for better organisation and productivity as well as simply for fun. These apps are not
often part of the university infrastructure suite of recommended and supported technologies, but there may be
legitimate reasons why apps are used in learning and teaching contexts. Navigating this landscape of an app for
just about everything can be challenging for teaching staff; which app is good for what they need? It can also
provide an inconsistent learning experience for students if they use a particular app in one class and then have to
use a different one in another class for the same or similar learning activity. Layered on this is professional
development to help staff make suitable choices of apps, and technologies, and to this end, a Blended Learning
Technology Toolkit has been developed (http://www.uws.edu.au/BLToolkit). This toolkit articulates
recommended, and some supported, apps and technologies for use in four discrete areas: content and learning
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resource creation, synchronous activities, asynchronous activities, and assessment. A mix of tried and tested
apps and technologies are mapped within the Toolkit and linked to good practice guides and teaching strategies
as well as opportunities for professional development to build capacity of individuals and teams of staff.
The development, acquisition, use (e.g. free external to UWS technology or mobile app) and deployment of
learning technology becomes more intricately interwoven into the curriculum and day-to-day learning and
teaching activities. The Blended Learning Technology Toolkit outlines the current landscape, but there is also a
need to show what’s in development and possible in the future for learning technology. Addressing this is the
development of a Learning Technology Roadmap, which aims to:
•
•
•
•
•

inform and support executive management decision making on technology acquisition and deployment;
inform staff of emerging developments, what's coming up and provide opportunities for their input;
help staff see if the product/service they want is available, evaluated and funded at UWS;
consolidate standard services under one product rather than many competing products; and
increase the understanding of technology issues across UWS.

The implementation of blended learning at UWS throws into sharper focus other university activities such as
timetabling class activities in non-standard times and occurrences; designing learning spaces to service formal,
informal and social exchanges and opportunities or learning, and building in sustainable financial modeling.
A school perspective
At the school level, the blended learning roll-out comes face-to-face with the necessarily slower roll-out of new
space arrangements, new timetabling approaches and general administrative infrastructure changes. This throws
up frustrations and to some extent, can cause delays in the take up of innovative approaches. While some staff
are adept at working around infrastructure impediments, others either get thwarted in their endeavours or even
use these as an excuse not to change practice. The logistical challenges of matching changes to learning and
teaching practice with administrative infrastructure changes is a whole of institution one, but at the school level
it is a local challenge. Over time new practices will drive new arrangements. In the short-term, though these
things get out of alignment.

Evaluation
Institutional perspective
Concurrent evaluation and research activities have been initiated in 2013 and preliminary results are emerging in
2014. Most students who have iPads are using them in all of their study units and students report that using
mobile technologies may help with their future careers and with their learning, particularly in collaborative and
community-based engagement activities. Students are heavily engaged with the Blackboard learning
environments and survey results indicate that frequency of interactions has increased using iPads for most
activities including open-book exams. Institutional survey instruments have been modified to include specific
feedback items on blended learning experiences by students at unit levels. Combined with other institutional
data sources such as commencing students surveys, Blackboard Analytics for Learning, and student progression
data, this will give curriculum design and development teams targeted feedback on the quality and achievement
of educational outcomes of the unit.
In 2014, there is a plan to set up a Participatory Action Research project to support individuals and teams who
want to gather and use additional data from students to evaluate their blended learning innovations. Early
indicators from evaluations of blended learning so far have indicated improvements in student performance. A
case in point is a large first year unit which had a successful completion rate increase of 10 percentage points
following a student-centred blended design of the unit.
A school perspective
The Blended Learning Hub has promoted an emphasis on design for learning in blended learning. The School
has adopted this message and de-emphasised learning technologies and emphasised how and when students
learn; on campus, online and elsewhere (e.g. their communities). For example, rather than focussing only on
replacing traditional face-to-face lectures with alternatives, such as slide casts, there has been a complementary
focus on enhancing the students’ on-campus, in-class learning. Recasting and redesigning assessments to
encourage engagement and participation has also been a key aspect of design.
Earlier, it was stated that students commencing in 2014 would be the first to have a coherent and consistent
blended learning experience throughout their course. The School achieved its target of blending its priority
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units, so all commencing students will have experienced some form of blended learning in all of their units. As
previously mentioned, there is an evaluation of ‘student flexibility’ under way.
While students’ experience of blended learning has been consistent (in that all first year units have been
‘blended’) they will have experienced different blends. Some unit coordinators, as previously mentioned, have
enthusiastically flipped their classes and placed online all content that would previously have been delivered in
lectures and enhanced their in-class teaching. Anecdotal feedback from students is that some unit coordinators
have gone too far too quickly. Students are understandably confused when one unit has no face-to-face lectures
and another has only face-to-face lectures. In some cases at least, creating online content had less to do with
pedagogical effectiveness than unit coordinator efficiency; whether this matters to students is a question we are
asking.

Policy development
Institutional perspective
“Universities need a more formal approach to policies and the operationalizing to support blended learning
approaches” (Garrison & Kanuka, 2004, p. 100). Blending of units for an enhanced and vibrant learning
experience is only part of the institutional plan. There are governance issues around the acquisition and
deployment of technology in an environment where learners are mobile and there is a raft of technologies useful
in learning and teaching beyond tools provided in a learning management system. There are timetabling
considerations where flexibly designed collaborative learning spaces may also be needed for formal examination
activities, and there are important issues around the allocation of workload to academics who are already heavily
committed in their research and university governance activities, in addition to teaching. The University is
playing catch up to a large extent. We are reviewing policies and governance arrangements in parallel with the
blending of units. For example, we are addressing what it means to have iPads in open book examinations and
the implications this has on relevant policies and practices of university operations.
A school perspective
At the school level, there is a need to both interpret institutional policies and lobby for adaptations to policies.
Some of the policy challenges are the result of administrative infrastructures not moving quickly enough to
match changing teaching practice. An example of this is the payment of sessional staff or tutors which has
traditionally been based on face-to-face teaching. Online tutoring does not really fit into this policy constraint.

Effective funding
Institutional perspective
The three-year investment in blended learning has benefits and drivers to realise the intended outcomes and
financial impact of the investment. Improving educational outcomes and increasing flexibility in time and place
for students to learn, there are also enhanced on-campus experiences and greater community engagement. There
is an intended outcome to increase retention rates of students and staff, increase enrolments and graduate
students who are well equipped for careers in their chosen profession. Changing the face of learning at UWS
involves a participatory revolution across the organisation and with this comes challenges of sustainable
financial modeling, and impact. The blended learning strategy has this in mind and aims to contain costs within
growth, as shown in Figure 1 below. The financial investment for blended learning may be modest but the
academic returns can be enormous (Garrison & Kanuka, 2004).
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Figure 1: Blended Learning Realisation Chart
A school perspective
Funding has been directly given to the school in the form of specialist staff and teaching relief. While the school
will always feel it could have been given more in order to do a higher quality job, the fact that the institution has
‘put its money where its mouth was’ is welcomed by the school. This is an initiative where funding and
expectations are aligned. Notwithstanding the funding, there is still a challenge to find time and space in the
academics’ busy schedules to make the changes. This is especially challenging when asking academics to do
work for their 2015 units while they are focusing on the delivery of their 2014 ones.

Conclusion
The whole of university transformation to blended learning is changing the face of learning at UWS, and it is
changing the way we, as a University, do business. It is a bold and comprehensive institutional transformation
and while we recognise that we are playing catch up on learner supports, policy development, evaluation and
getting the balance right between individual flexibility and quality control, we are making sustained changes to
the way the university operates. Some of the issues outlined in the paper can be addressed at the institutional
level while others sit within the realm of the school. During this investment period we are trying to create the
institution we think we will become, and although we can get indicator data along the way that things are
working (e.g. satisfaction rates) we are 3-4 years away (as evident through graduate outcomes) to know just how
successful the strategy was.
Realising the benefits for blending all units and programs is likely to be seen in the coming years. Done well,
blended units enable improved on campus, online and community engagement opportunities and improved rates
of student success. The increase in student performance affects retention rates and potentially impacts student
on-going enrolment in double-degrees and postgraduate study. From an institutional perspective, effective
blended learning transformation enables cost containment within growth and effective capital management.
Over the course of the next few years, evaluation data will paint a picture about how effective the institutional
transformation to learning and teaching has been. Until then, the team will continue to collect and analyse data
to demonstrate whether the transformation moves UWS beyond the rhetoric that is often associated with
institutional directive driven efforts to transform learning.
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A time for everything: reviewing an institution’s virtual
learning environment
Roger Cook, Regina Obexer
eLearning Services
Queensland University of Technology
This paper outlines a review carried out at Queensland University of Technology (QUT) in 2013
to identify the extent to which the centrally supported virtual learning environment met current
and future learning and teaching needs. A range of consultation and investigation activities
occurred from May to November to encourage open stakeholder feedback as well as to allow for
reflection on alternative digital technologies, systems and strategies. This resulted in the
development of nine recommendations, which, following a planning phase, will commence being
implemented from mid-2014.
Keywords: virtual learning environment, blended learning, learning management system,
capability building, evaluation

Introduction
Higher education in Australia and around the world is facing unprecedented change. The confluence of
ubiquitous affordable devices and connectivity, easily accessible technologies, and the pervasive role
technology plays in everyday life is opening up exciting opportunities. At the same time, the need for authentic
and lifelong learning, an ever more sophisticated digital and knowledge economy requiring a highly skilled
workforce, and increasing cost pressures are demanding higher education to re-invent not only its business
models, but the fundamental concept of teaching and of the learner. Technology is key in the endeavour to
conceptualise new ways of learning in higher education and prepare our graduates for the world of tomorrow.
Oblinger (2013) believes that we must use the best that technology has to offer for education. There are also
opportunities to take advantage of pedagogical innovations such as seamless learning that involves connecting
learning across settings, technologies and activities; and crowd learning whereby the local knowledge of many
people is harnessed (Sharples et al., 2013). Keeping pace with the demands, opportunities, and requirements
resulting from these developments is challenging for a large institution, with a diverse student cohort, varying
levels of skills and capabilities in our staff, and limited resources. The complex interplay of learner needs,
technology affordances, and institutional ambitions and capabilities require new ways of thinking, and the
establishment of meaningful relationships with stakeholders to enable collaborative planning and working.
Based on these premises, QUT carried out a comprehensive evaluation of its whole Virtual Learning
Environment (VLE) to enable future growth to be relevant, agile and sustainable, and to ensure a collaborative
and consultative approach to ongoing development. This paper describes the review process and discusses the
recommendations resulting from the outcomes of the review.
Review aims
QUT’s centrally supported virtual learning environment (VLE) in 2013 included QUT Blackboard Learning
Management System (LMS), Blackboard Collaborate, SafeAssign, QUT Student ePortfolio, QUT Media
Warehouse, QUT Lecture Recording System, GoSoapBox and Course Materials Database (with Echo360 and
Turnitin released in 2014). The aims of the review were to establish the extent to which the VLE enables the
university to pursue its ambitions in learning and teaching, and to identify opportunities as well as issues and
gaps both for current and future needs. The review considered a range of environmental and institutional factors,
including the needs of various cohorts of students, interrelationships between supported and non-supported
educational technologies, and the broader context of the disruptive potential of technology to have a significant
impact on learning and teaching.

Methodology
The VLE review was sponsored by the Deputy Vice-Chancellor (Academic), managed by a project team in
eLearning Services, and overseen by a Steering Committee chaired by the Assistant Dean (Learning and
Teaching) from the Faculty of Health with members consisting of four academic staff, two students and five
professional staff. Broad and deep consultation occurred with stakeholder groups across QUT through using the
techniques summarised in Table 1. Further investigations were carried out by eLearning Services to identify

current trends and the future potential of different VLE approaches to produce: an Environmental Scan Report; a
VLE Usage Data Report; a high level comparison of Learning Management Systems (i.e. Blackboard, Moodle
and Desire2Learn); a review of MOOC Platforms; and a review of technology-enhanced learning strategies of
some Australian and international universities.
Table 1. Consultation techniques
Staff consultation

Student consultation

•

•

•
•
•
•

14 focus groups with approximately 90 academic
and professional staff (recruited via email through
the Assistant Deans Learning and Teaching and the
Faculty Administration Managers).
Written responses to the terms of reference from
six Faculties, the Learning and Teaching Unit,
QUT International College and QUT Library.
Interviews with 10 individual staff.
A 3 week long crowdsourcing campaign for staff.
A final staff/student focus group (10 staff and 4
students) to discuss the draft recommendations.

•
•
•

Review of 330 QUT student responses from the
2013 Educause Centre for Analysis and Research
(ECAR) Study of Undergraduate Students and
Technology.
Review of 2013 Insight survey responses filtered
for the terms ‘engage/engagement/engaging’.
A 3 week crowdsourcing campaign for students.
A final staff/student focus group (10 staff and 4
students) to discuss the draft recommendations.

The focus group responses were central in helping to identify emerging themes. Responses focused on a set of
pre-determined questions and a visual representation of QUT’s VLE designed to stimulate but not limit the
discussion and enable interaction between participants (Kitzinger, 1994, p. 1). Feedback from the initial focus
group was used to inform modification of the approach for subsequent sessions. As a result, two strategies,
recommended by Breen (2006), were used to facilitate meaningful discussion. Firstly, the stimulus questions
were sent to participants prior to the remaining focus group sessions so they had time to consider what was
being asked. Secondly, session duration was extended to up to two hours to allow time for participants to seek
clarification about the concepts arising from the questions. A third strategy, small group discussion, was
introduced in subsequent focus groups as a warm up exercise (Kitzinger, 1994). This encouraged participants to
engage with each other, thus giving greater opportunity to clarify understandings before responding to the
moderator. Saturation point, which occurs where no new themes emerge is in a series of focus groups (Breen,
2006), was identified between the third and fourth focus groups. Agreement across the responses was very high
and there was no noticeable changing of opinion among the participants of any group.
There were more than 1000 responses from the focus groups and these were coded to identify underlying
themes. The codes were moderated by the group facilitator and the note-taker to minimise bias. The themes
identified from the focus groups formed the basis of the analysis and categorisation of responses resulting from
other consultation techniques and investigations. A gradual consolidation of the themes led to the development
of nine draft recommendations by the core project team, which were shared with a final staff and student focus
group. The Steering Committee subsequently helped to confirm the wording, supporting details and
categorisation for each recommendation. In November 2013 the VLE Review Report was endorsed by the
Learning Environments Working Party (chaired by the Deputy Vice-Chancellor, Technology, Information and
Learning Services) and the University Learning and Teaching Committee (chaired by the Deputy ViceChancellor, Learning and Teaching).

Recommendations
The review outcomes resulted in the following nine recommendations, which are presented in four categories
below. Supporting details and some student and staff feedback are provided with regards to the future directions
of QUT’s VLE. It is important to note that specific implementation plans are not included in this paper.
1. A strategic approach
In recognising that technology has become fundamental to teaching and learning in the 21st century, there was a
strong theme throughout the consultation with staff that they would like to see an agreed and articulated QUT
vision, and would value clearer information on institutionally endorsed technologies and related supports, as
well as guidelines around use of tools outside the institutional VLE. At the same time, there was significant
emphasis on the need to optimise alignment between the development of the VLE and related systems, projects
and initiatives, and to develop strategies that allow learners to engage in QUT’s VLE beyond their studies, as
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lifelong learners.
R1.1: QUT should confirm and consolidate QUT’s clear vision about the fundamental role of digital
technologies for learning and teaching.
The most emphatic response common across all focus groups was that of the need for ‘leadership from the top’.
Staff indicated there is a need for ‘genuine investment’ in resources, particularly resourcing of multidisciplinary
teams that explore and develop technologies and then promote and support the wider use of these for learning
and teaching. Staff expect the purposeful development of a safe environment and culture in which they can take
risks to explore and implement new technologies. They expect leadership which values and safeguards the
autonomy of academics in developing, innovating and implementing in the blended/online learning and teaching
environment. At the time of the review, Blueprint 3, the university’s five-year strategic plan, included some
general aims relevant to the VLE such as to “provide high-quality, learner-centred environments that capitalise
on both physical and virtual innovations” (Queensland University of Technology, 2011, p. 4).
R1.2: QUT should state and clearly communicate levels of institutional support for VLE technologies and tools.
Students stated they want a reliable and seamless experience with the VLE, consistency between units, and all
lectures to be recorded. Staff responses indicated that the VLE needs to be more than QUT Blackboard to suit
different learning and teaching needs and contexts. They were unsure what additional technologies and tools
could be used and often perceive their use of many educational technologies and tools to be against the wishes
of the institution. Therefore, this recommendation recognised the need for better engagement with staff about
the current and future components of the VLE and how these are supported. As a result, it was decided to adopt
a Core+ model similar to that used at Manchester Metropolitan University to frame a distributed VLE. This
model, shown in Figure 1, is comprised of four components:
1. Core technologies: provided by the institution with compulsory use and consistent access - e.g. QUT
Blackboard
2. Arranged: provided by the institution with optional use and training - e.g. Blackboard Collaborate
3. Recommended – partly supported by guidelines, case studies and resources (both from QUT and vendors) –
e.g. Google Drive for use in collaborative learning spaces
4. Recognised – an experimental space where new learning and teaching ideas and experiences are shared
(Stubbs, 2010; Ballard, 2013).

Figure 1. Core+ model
It is intended that innovative academics, tutors and students are likely to identify new tools and provide some
evidence of success so that they might eventually be taken on as ‘recommended’—support materials would be
created demonstrating how a seamless experience can be established with the core; and, over time, thresholds
for digital literacy would be raised to embrace the new skills required by all staff to make best use of new tools.
In this way the learning technology base would grow organically over time while still maintaining the
convenience of a guaranteed entry point through the core VLE for students seeking consistency.
There are some important points to make about having an LMS such as Blackboard as the core of a distributed
VLE. Mott and Wiley (2009, p.4) argue that LMS use has ‘generally been focused on helping teachers increase
the efficiency of the administrative tasks of instruction (e.g., distribute documents, mark assignments, give
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quizzes, initiate discussion boards, assign students to working groups, etc.)’ leading to ‘instructor-centrism’.
Therefore, the LMS may continue to play a role in meeting particular baseline needs at QUT rather than being a
one-size-fits-all teaching toolbox, whereas the distributed VLE will support a greater variety of student-centred
learning and teaching requirements. Furthermore, it was recognised that a number of challenges exist when
incorporating freely available technologies into the VLE (including those not designed for educational use);
therefore, suitable adoption processes would be required to ensure that the VLE evolves to meet individual,
faculty and institutional contexts.
R1.3: QUT should maximise synergies between the VLE and other projects, initiatives and approaches.
Staff responded that there must be an institutional and collaborative approach to the future development of the
VLE and this also needs to take into consideration how the VLE integrates with other QUT systems. This
recommendation recognised that strategic directions and associated projects at QUT impact on the design and
use of the VLE. A need exists for collaboration and synergies to occur between projects and relevant
stakeholders since the VLE does not operate in isolation but is dependent on other QUT nodes and networks.
This could lead to improved efficiency, ease of navigation, seamlessness, interoperability and reliability.
R1.4: QUT should develop strategies to meet the need for open and ongoing access to the VLE.
Students commented on the need for an online social space, course level collaboration, and extended access to
unit content for continued learning (both during a course and beyond). Staff noted that they are already using a
wide range of educational technologies external to Blackboard suggesting that a more open and distributed VLE
would benefit all students. This review has revealed a number of important concepts and ideas about open and
personalised learning, importantly that the role of students has changed from one of ‘information consumers’ to
‘knowledge producers’, and that informal as well as formal learning opportunities are an essential part of a
student’s experience during and after their studies. Such a ‘connected’ learning environment is integrative,
personalized, interconnected, and authentic (Smith, 2013) and is not bound by semester-length periods of time.
The Open Learning Network (OLN) model proposed by Mott and Wiley (2009) is a hybrid between the LMS
and the personal learning environment (PLE) and is one that could be customised to suit QUT’s VLE. In this
model the LMS is used where privacy and security is paramount, for example with students grades, assessment
related information and online quizzes. However, other OLN components do not need to be private, such as staff
and student blogs, wikis, portfolios, open courseware and open educational repositories. A significant advantage
of the OLN is that it allows students to build learning networks over time and so the ‘artificial boundaries of the
CMS [LMS] are removed thereby allowing the learner to benefit from participation in a broader community of
networked learning’ (p. 15).
The Horizon Report Technology Outlook for Australian Tertiary Education 2013–2018 lists ‘openness’ as the
third top ten trend impacting on technology decisions where "concepts like open content, open data, and open
resources, along with notions of transparency and easy access to data and information—is becoming a value
(Johnson et al., 2013, pp. 17–18). Similarly, QUT academics have been experimenting with open learning
approaches. For example, Carroll et al (2013) used a free wiki tool to share and showcase student research on
contemporary health issues for peer review and critique. Students clearly benefited from the experience where:
the learning that occurred was done socially, publically, collaboratively, and competitively; and
via an iterative process… Overall, the wiki allowed some of the most advantageous elements of
social media and information and communication technologies to work in parallel with the
pedagogical goals of the teaching staff to ensure deep and sustained learning for students (p. 523).
2. An extended, agile and integrated VLE
Despite many comments about the lack of certain functionality and the less than perfect nature of Blackboard,
the key message resulting from the consultation with staff and students did not indicate that change to a different
LMS was needed. Rather, there was a call to extend and integrate beyond Blackboard so as to accommodate the
emerging needs of new generations of learners, and to better support innovative pedagogies, authentic and
connected learning. There was recognition that the LMS is inherently teacher-centred by definition, and that
many of its core functions are valuable and can contribute to a quality student experience. Students in particular
raised the need for consistency in unit site structure and navigation. At the same time, many academic staff use a
range of learning technologies in their teaching (including social media) with good student feedback, but often
with a sense that this is ”not officially sanctioned”. Based on these findings, it was recommended to newly
conceptualise QUT’s VLE beyond Blackboard (including giving it a name and creating a dashboard
representing it); to extend VLE functionality by continually improving the users’ Blackboard experience (e.g.
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through shorter upgrade cycles), by experimenting with, evaluating and adding suitable tools and supports based
on defined learning and teaching priorities; and to aim for maximum integration within and beyond the VLE.
R2.1: QUT should brand the VLE and provide a clearer representation for both staff and students.
Across all focus groups there was a high level of concern for the support available for students. Respondents
indicated there needs to be caution regarding the number of different applications students could be required to
learn. Moreover, some staff identified the VLE as being largely synonymous with QUT Blackboard. However,
the VLE should be a collection of educational technologies that enables learning diversity. Therefore, this
recommendation suggests two changes. Firstly, the VLE should be represented as an integrated system in a way
that makes sense from a user-perspective. An example of this is the eLearning Environments at USQ dashboard
for staff created by the University of Southern Queensland (refer to http://www.usq.edu.au/ele). Secondly, the
VLE should be branded by using a more generic name that is not related to one particular tool or system (which
is the case for ‘QUT Blackboard’). Selecting a more meaningful identity such as ‘QUT Learn’ may enable staff
to gain a broader appreciation of the range of educational technologies available and would more easily
accommodate any changes within the distributed Core+ model (mentioned previously in R1.2).
R2.2: QUT should improve QUT Blackboard as part of the VLE while experimenting with alternative tools to
provide extended functionality.
There were no calls from students to replace the Blackboard LMS, rather to make it better integrate with other
tools to provide a seamless experience. Student responses highlight the need for a consistent approach by
academics in using Blackboard, so that students know what to expect from Blackboard, across all units. Several
responses indicated ‘customisation’ of particular unit sites is frustrating: ‘it is just ridiculous trying to navigate
through them’. Staff identified both strengths and weaknesses but there was no suggestion that Blackboard
should be replaced by another LMS solution. Rather, there was a strong feeling across all focus groups and
responses that the whole VLE (including the Blackboard LMS) must be flexible and that integration includes
not only learning and teaching technologies, but other QUT systems to ensure flexibility of academic calendar,
enrolment, administrative processes such as assessment sign offs and workflows, and the timetabling of
resources. The responses indicated a need to focus on what a VLE should do, functionally, rather than what type
of ‘products’ it should consist of. One faculty response noted that significant investment has been made in
academic staff becoming accustomed to using the Blackboard LMS and thus a change is not warranted at
present. To support this recommendation, it was decided that a 3-5 year technical roadmap for the VLE should
be produced (and be disseminated to staff) based on an ongoing evaluation of learning and teaching needs in
consultation with key stakeholders.
3. Improved and focused support for staff
There was agreement across stakeholder groups consulted that investment in staff capability building is the most
important cornerstone of the successful use of digital technologies in learning and teaching. The starting point
for this must be specific learning and teaching needs and desired learning outcomes, with appropriate learning
design driving the use of technology rather than technology availability. While current activities are seen as
valuable, there was a strong emphasis on increasing opportunities and support for communities of practice
enabling staff to connect with one another and exchange ideas and good practice. Staff also raised the need to
acknowledge the time and effort required, and to have resources and structures in place to encourage, enable and
reward staff involvement in these activities. As a result, the review recommendations were to base capability
building programs on defined and agreed learning and teaching needs; and to review current supports with a
view to design a range of refreshed learning, collaboration and training opportunities to enable staff to
effectively support their students’ learning with technology.
R3.1: QUT should prioritise, address and highlight specific learning and teaching needs and initiatives.
Key to the success of the VLE is its ability to support current and future pedagogies by providing effective
solutions for learning and teaching problems (i.e. rather than using technology for its own sake). As a result, this
recommendation suggests that by identifying and prioritising particular pedagogical needs, suitable
combinations of VLE technologies can be implemented and the outcomes (i.e. successes and challenges) then
need to be shared with the wider QUT community. Based on student and staff feedback in this review,
pedagogical needs included: using a flipped classroom approach; teaching face-to-face and online students at the
same time; sourcing, creating, presenting, sharing and publicising content (for both staff and students); mobile
learning; collaboration, communication and interaction in student teams; online assessment; developing and
delivering MOOCs; and learning and teaching in collaborative learning environments. In addition, staff also
need to be informed of what the VLE is not capable of doing and what alternatives exist or are being planned for
inclusion. Therefore, the VLE dashboard outlined in R2.1 should be designed to showcase learning and teaching
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initiatives and summarise known challenges and alternatives when working with individual or groups of tools.
R3.2: QUT should refresh the support mechanisms for staff to use the VLE effectively in their teaching.
Students emphasised the need for staff to fully understand the technologies being implemented: ‘it’s a joke
sometimes… lecturers should be technology literate’; ‘Students have to learn to be multifaceted… so lecturers
should learn to use technology.’ The focus group and faculty respondents felt strongly that support needs to be
available when and where it is required both online and in the physical space. They particularly mentioned the
lack of ‘fit’ between the learning and teaching ‘window’ and the support ‘window’.
For staff to successfully address specific pedagogical challenges as mentioned in R3.1, a suitable range of
support mechanisms must be put in place. This requires careful consideration of staffing, capability building
strategies (including engaging academics over sustained periods of time) and support availability (Keppell et al.,
2011, p. 2). The Horizon Report Technology Outlook 2013–2018 lists the top five challenges faced by
Australian tertiary institutions and these are consistent with feedback we received:
1. Faculty training still does not acknowledge the fact that digital media literacy continues its rise in
importance as a key skill in every discipline and profession.
2. Most academics are not using new and compelling technologies for learning and teaching, nor for organising
their own research.
3. The demand for personalised learning is not adequately supported by current technology or practices.
4. Our organisations are not set up to promote innovation in teaching (Johnson et al., 2013, pp. 17–18).
Therefore, it was recognised that there is a need to review the support requirements for staff in the design,
development, enactment and review phases of learning and teaching activities, with a particular focus on just-intime support in the enactment phase.
4. Ongoing evaluation and review
At a time of rapid technology development and change, it is imperative to continually evaluate and review the
effectiveness of the VLE, and to recognise that plans need to be flexible to ensure new developments can be
taken on board. By re-conceptualising the VLE as a network of systems and tools which will be in constant flux
(particularly at the more loosely defined levels), it is important to have a collaborative approach to evaluating
and reviewing the effectiveness and fit for purpose of the VLE on an ongoing basis. Therefore, it was
recommended to review the VLE on a frequent and regular basis, and to develop a shared framework for
ongoing evaluation that includes input from all stakeholder groups.
R4.1: QUT should evaluate on a regular basis the effectiveness of the VLE.
Staff and faculties commented that there needs to be an evidence base for the development of the VLE. All
focus groups requested the use of statistics and analytics from the VLE to be self-generated, rather than
requested from a third party, as appropriate for units and courses of study. There was an equivalent call for
analytics and statistics to be available to students to inform their learning, study planning and make explicit the
progress through their courses of study. Interestingly, the ECAR survey results revealed that students are only
moderately interested in early-alert learner analytics and guidance about course offerings (2013, p. 35).
It was decided that the ongoing evolution of the VLE needs to be informed by a continuous improvement
approach. This could include the use and/or modification of existing processes and the implementation of more
streamlined ones to attempt to determine the impact the VLE has on student learning and how well it meets staff
needs. Evidence of impact could be obtained from:
1. VLE usage data. However, it is has been challenging to obtain meaningful usage data for this review
indicating data collection approaches need to be improved.
2. Faculty review processes (including responses from student surveys).
3. Monitoring IT Helpdesk and Blackboard Support queries.
4. Crowdsourcing campaigns used as part of the technology adoption process.
5. Data interpretations from the QUT Strategic Intelligence Unit (including process mining).
6. Learning and teaching publications and presentations by QUT staff.
7. Benchmarking activities.
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Discussion
The review has provided QUT with an opportunity to reimagine the VLE and re-engage with a range of
academic and professional staff. On the whole, there was a willingness from staff to contribute to the review
process, more positive feedback was received than expected about the current VLE (especially about the use of
Blackboard), and academic staff seemed adventurous in the range of tools they currently used for their own
learning and teaching needs. Yet, at the same time, there was concern about how students are able to cope with
the range of technologies used during their studies. eLearning Services will continue to rely on this network, and
hopefully expand it, for future review-related activities. However, it was a challenge to engage with students
directly during the review partly because the crowdsourcing campaign and student/staff focus group occurred at
the end of the first semester. Consideration is being given to how to better obtain input from students over
extended periods of time while studying at QUT through face-to-face activities as well as already established
engagement activities (e.g. regular student surveys that could include questions more relevant to the use of the
VLE). Furthermore, consulting with alumni students might be worthwhile to obtain insights about how the VLE
can support graduates in the real world.
It is important to note that the review coincided with a number of other learning and teaching priorities:
• the ‘Learning Transformation Initiative’ was investigating how to modularise Graduate Certificate course
content for online delivery anytime and anywhere (with trials planned for 2015);
• preparations were underway for the release of two Massive Open Online Courses (MOOCs) about Robotics;
and
• the Blueprint 4 was released in May 2014 providing more explicit detail about QUT’s digital transform
agenda (refer to https://www.qut.edu.au/about/strategic-ambitions/blueprint-for-the-future). To support this,
‘visioning’ activities are occurring to develop a more strategic view of all online and blended learning
initiatives across QUT and within faculties.
The outcomes of the review are consistent with and confirmed by the thinking and strategies resulting from all
of the above activities, in particular with regards to the need for a more flexible and extended vision of the VLE,
the concept of which is widely understood and shared. The Core+ Model continues to be a useful representation
not only to frame the technology stack making up the VLE, but also to discuss associated support strategies and
levels, governance questions (e.g. what tools need to be used consistently), and for planning purposes.
Subsequent to further stakeholder engagement and endorsement from relevant committees, an implementation
plan has been developed for the VLE Review. Relevant activities will commence in the second semester of 2014
with progress being dependent on available resourcing and funding. In summary, the review has provided a
catalyst for change and it is hoped that this period of serious inquiry into how we use and support learning
technologies will produce something of significant and of lasting value.
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The very idea of e-Exams: student (pre)conceptions
Mathew Hillier
University of Queensland
This paper explores the preconceptions of students as reported via a voluntary online preimplementation survey administered in late 2013 on the topic of e-exams. The survey was
conducted as part of a wider research program into the development and implementation of oncampus computerised examinations using BYOD. The survey at an Australian university received
just over 480 responses from undergraduate students across a wide range of discipline areas
including Arts, Commerce, Engineering, Humanities and Science. Twenty-four Likert scale items
on e-exams covered pedagogical suitability, fairness, security, cheating, technical reliability,
keyboard proficiency, physical comfort, equipment provision and preferences for pen-on-paper or
computer based testing. Two open comments on concerns and opinions were included. Data was
analysed using Man-Whitney’s U Test across programs (discipline groups), gender and by level of
experience of computerised exams. The survey was conducted with the intention of uncovering
pre-conceived ideas held on the part of students with regard to the idea of e-exams ahead of a
planned series of e-exam trials. A range of concerns were expressed by students both for and
against the idea of exams that provide the planners of e-exam approaches valuable insights into
the attitudes of one of the most significant stakeholder groups.
Keywords: e-exams, pre-implementation, survey, student perceptions

Literature review
Computerisation has become increasingly common in the higher education sector and increasingly important for
the success of students and institutions in an increasingly outcomes focused world. The use of computers for
assessment is also increasingly rapidly. A recent survey across the UK higher education sector by Walker, Voce
and Ahmed (2012) showed that the use of formative self-assessment online quizzes, online assignment
submission and the use of social media tools are being increasingly used. As a result many students are
undertaking the bulk of their formative coursework including writing and submitting assignments via computer
(Mogey et al., 2010). However the computerisation of high takes examinations remains relatively rare with the
vast majority of exams still taken using pen-on-paper.
The need to make a move towards the computerisation of exams has become apparent with a number of drivers
at work. Hillier and Fluck (2013) detailed several of these including the demand by society for increasingly ICT
literate graduates, opportunities in regard to curriculum change, increasing student numbers, constrained budgets
and space shortages. In particular, they argue that a growing disconnect exists between the ICT enhanced
formative learning that happens as a matter of course during the semester and the stark absence of technology in
the exam room. This creates a jarring change for students when moving from formative learning activities into
their high stakes exams. However, if we are to make such a large shift in high stakes assessment practice we will
require the buy-in of many stakeholders including academics, administrators, policy makers and students. It is
this last group that is the subject of this paper where we set out to explore the potential for the state-of-the-art
and the state-of-the-actual in terms of the point-of-view of students.
Previous studies on students’ perceptions of e-exams provide a rich source of the range of concerns expressed
by students, however these studies have mainly occurred in the form of post-intervention studies that would
understate any pre-conceived ideas likely to lead to resistance to change ahead of an implementation project. In
most studies students were asked to reflect upon their prior use of assessment tools such as online quizzes,
practice tests, or the use of assessment features found within online learning platforms such as Blackboard,
Moodle or QuestionMark Perception. Prior studies undertaken within single disciplines include Lim, Ong,
Wilder-Smith and Seet (2006) who surveyed medical students in Singapore on their preferences for computerbased versus pen-on-paper tests that contained multiple choice and scenario based essay questions. They found
that 80% students preferred the computer based format when answering the scenario based questions due to
increased quality of multimedia and the ability to self pace. Just over 50% of students surveyed preferred the
computer based multiple choice tests. A study by Noubandegani (2012) looked at computerised TOEFL tests in
which participants perceived disadvantage due to their poor typing ability and a reduced ability to review the
whole test, but saw benefits in reducing handwriting problems and increased accuracy of scoring. Mogey and
Hartley (2012) looked at essay based exams with divinity students in Edinburgh in which they tentatively
identified some differences in the writing style and increased word counts for typists over pen-on-paper writers.

Sorensen (2013) implemented formative and summative online quizzes for chemical engineering students in
England who were then surveyed. Students liked the time and place flexibility offered by formative online
quizzes, felt that such quizzes aligned well with contemporary e-learning approaches and added value to their
learning. Two larger studies that involved multidisciplinary research included Dermo (2009) who evaluated
students’ experiences of using QuestionMark Perception at the University of Bradford. The study by Sorensen
(2013) also drew upon the questionnaire used by Dermo (2009), although Sorensen used the quiz tools built into
the Moodle LMS as the object in the study. Findings by Dermo (2009) revealed students were most concerned
about the fairness of using banks of random questions, the potential for technical problems, and the need for
technical skills to undertake the test. Conversely students felt that health and safety was not a problem and that
computerisation of an exam did not add to the stress of the exam. A series of studies was carried out by Fluck
(Fluck, 2011, 2013; Fluck, Pullen & Harper, 2009) in which trials were carried out at University of Tasmania
using his home grown ‘eExam’ system. Students from History, Law, Education and Medicine participated. Over
the series of trials the researchers found that students had concerns about the noise generated by tapping on
keyboards and the confusion caused by multi-window user interfaces. They also found that students with a
higher level of technical proficiency tended to favour computerised exams; as did having prior experience of eexams.
Even though the findings from these studies provide helpful insights into students’ perception of computerised
examinations post-introduction, it is also important to anticipate the concerns that students hold prior to the
introduction of e-exams in an institution. Fluck et al. (2009) made the point that a prior positive exposure to eexams had a strong influence in future preferences towards e-exams and therefore it was important that the first
exposure was a positive one if adoption was to occur smoothly. The introduction of any new technology can
face resistance from stakeholders (Dwivedi, Wade & Schneberger, 2012) and it is therefore recommended that
major stakeholders are included in the planning process early. It is also important to recognise that the lessons
learnt from using low stakes quiz tools or general e-learning may not apply to high stakes e-exams. Online
quizzes are often taken in an informal setting such as for homework and typically account for a small amount of
the course grade. Exams by contrast are taken in a formal setting, usually under time pressure, with supervision,
and serve as summative evaluation of the students’ performance accounting for a large portion of the final
course grade. These factors lead to much higher risk premium being assigned to exams with consummate
expectations for integrity, security, validity and fairness. What seems to be missing from the literature is an
account of student’s concerns held prior to the implementation of any e-exams solution. It is the a-priori
concerns we wish to examine in this study. In the absence of experience, the hopes and fears will be what drives
the decision making of students in regard to adoption or resistance. We argue that such a body of opinion from
one of the most important stakeholder groups would prove valuable in ensuring any potential e-exam solution
addresses these concerns head-on.

Research context
This survey based study was conducted as part of a wider research program into the development and
implementation of a scalable and sustainable approach to on-campus computerised examinations. It took place
at a large, research intensive Australian university with a student population of just over 48,000. We set out to
gather a body of evidence regarding the concerns held by students with respect to the potential computerisation
of examinations from across a wide range of discipline areas. Based on our knowledge of the assessment
practices within the institution we knew that there was almost no existing use of high stakes summative eexams. However internal LMS statistics showed that formative or low stakes online quizzes were being used
across about 12% of courses in 2012. As such we are reasonably confident that the survey responses represent
the a-priori concerns of students with respect to high stakes e-exams.

Method
The survey consisted of 20 items across eight indicators, which sought the perceptions of students on the
concept of computerised examinations. To build a survey instrument that would capture a range of student's
concerns we drew heavily on the work by Dermo (2009) and his validated survey instrument. This was
supplemented with the work of the other studies outlined in the literature review including the studies by Fluck
(2009), Mogey and Hartley (2012) and an earlier review of the literature in Hillier and Fluck (2013). It is
acknowledged that Dermo (2009) conducted his study with students following their use of a specific eassessment tool (QuestionMark Perception) in a high stakes context. In our study we were not looking to
replicate his method, instead we took the range of questions he used as representative of the kinds of issues and
concerns that would likely be held by students in relation to the use of e-exams. Our aim for this study was to
gather perceptions about the idea of e-exams rather then evaluating a specific e-exam tool. As such we expected
that the majority of students would to respond to questions in a largely speculative manner. The issues covered
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by Dermo's (2009) work included ‘affective factors’ (how students feel about e-exams), ‘teaching and learning’
(how e-exams assist students with their learning), ‘validity’ (whether e-exams are appropriate for specific
disciplines), ‘reliability’ (how e-exams accurately assesses student performance), ‘practicality’ (how e-exams
are undertaken), and ‘security’ (security of e-exams compared to paper based exams). We also included
‘production’ items identified by Hillier and Fluck (2013) that looked at how students feel about typing instead
of handwriting during an exam, and a final ‘adoption’ item asked if students would want e-exams to replace
traditional paper based examinations. These items as shown in Table 1 were constructed using a five point
Likert scale with 1 being ‘strongly disagree’, 3 ‘neutral’, and 5 being ‘strongly agree. We also included two
open response items that asked students for 'the concerns they held about e-exams at this time' and for general
comments regarding e-exams.
Table 1: 20 items included in the survey along with overall agreement
Theme
Affective
factors
Teaching
and
learning

Five point Likert scale from 1 ‘strongly disagree’ to 5 ‘strongly agree’
Using a computer for an exam is more stressful than a handwritten paper exam
I am at a disadvantage when undertaking computerised exams
Computerised exams are consistent with contemporary learning approaches at
university
The potential for immediate feedback with a computer based exam could help
improve my learning
Computerised exams allow me to demonstrate my knowledge in more ways than
paper based exams
Validity
Computerised exams are appropriate for my discipline/subject area
Computerised exams need to include a variety of question types in order to test my
knowledge fully
Reliability The technology used in computerised exams is unreliable
Computerised exams favour some students more than others
Paper-based exams are fairer than computerised exams
Practicality Technical problems make doing exams via computer impractical
Doing exams in the campus computer labs is impractical
Security
Computerised exams are just as secure as paper-based exams
It is easier to cheat in computerised exams than with paper-based exams
Production I prefer typing rather than hand writing essay answers
I work more effectively when I type on a familiar keyboard
I would prefer to use my own laptop to undertake a computerised exam rather than
use equipment supplied by the university
I get hand cramps when handwriting exams of 1.5 hours or more
I would like to be able to type answers in an exam
Adoption
I want computerised exams replace paper-based exams at university

M
2.9
2.4
3.8

SD
1.2
1.1
1.0

4.0

0.9

3.0

1.1

3.4
3.8

1.2
0.9

3.0
3.5
3.2
3.3
3.3
3.3
3.4
3.8
4.1
3.7

1.1
1.0
1.1
1.1
1.1
1.1
1.2
1.2
0.9
1.1

3.7
3.3
2.8

1.3
1.4
1.3

Data analysis
The Likert scale data gathered as part of the survey were considered to be non-parametric (Jamieson, 2004) and
this informed the choice of suitable statistical techniques applied using SPSS v22 such Mann and Whitney’s
(1947) U test on the variance of two groups and Kruskal and Wallace’s (1952) test where more than two groups
were analysed. Further, Levene’s test for non-parametric data (Nordstokke & Zumbo, 2010) was used to check
the homogeneity of variance between the groups. The study by Dermo (2009) supports the choice of using
Mann and Whitney’s test in analysing students’ perceptions of e-assessment systems. However, like Dermo we
do not consider the data to represent an objective truth but rather are indicative of the strength of opinion across
the student body regarding various issues. As such we apply statistical techniques to Likert scales as one means
of 'sense making' the body of opinion in conjunction with content analysis of open comment responses.

Results
The results are presented in this section in the form of statistics for demographics and Likert scale items. The
two qualitative items provided emergent themes and representative comments. A discussion of the results will
appear in the last section of this paper. We reiterate that we sought and received in these results, the
preconceived perspectives and concerns of students rather than feedback based on prior experience. However,
we did find a small minority that had experienced some minor use of computerised exams in their courses and
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we will touch on the nature of this exposure later in the paper. Overall the data gathered represented a body of
opinion that would be valuable for institutions contemplating the implementation of e-exams. Such fore warning
will allow a range of potential concerns held by students to be considered and addressed in the formulation of a
roll out strategy for computerised examinations.
Response rate
A total of 488 students (37% males, 63% females) responded out of a total student population of just over
48,000. While this makes for a return rate of only 1%, Krejcie and Morgan (1970) state that for a population of
50,000 a sample size of 381 would be sufficient to provide a representative sample in relation to opinions
expressed by respondents to a 95% confidence level. However, in this case the sample was not randomly drawn
from this population. Students voluntarily responded to the online survey based on notices posted on the LMS
login page and to university specific student social media groups. The survey was open for two months. Further,
an internal survey reported in McManus (2012) showed that around 80% of students were accessing the LMS at
least weekly. As such it was thought that the risk of response bias with respect to an over representation on the
part of students who are frequent users of the institutional LMS and social media groups was reduced, but
perhaps not eliminated.
Demographics
Most respondents were undergraduate students between 15 and 19 years of age (38%) and 20 to 24 year of age
(52%) with the remainder aged above 25 years. Respondents comprised 27% first-year undergraduate students,
26% second-years and 39% were enrolled in third-year or above. Only 9% of respondents were enrolled as postgraduate students. The students who responded came from a variety of disciplines across the university, which
would serve to reduce any skew towards any specific discipline. There were a total of 45 programs represented
in the survey; however to ensure we reflected the diversity of views of the real world student body in each
program (akin to the idea of ‘ecological validity’ as per Cicourel, 1982), only programs that had at least 10
students completing each item were included when analysing against this factor (See Table 2). An analysis by
program is presented later in this paper. It should be noted that students could exit the survey or skip items so
the numbers varied slightly with individual questions.
Table 2: Programs with at least 10 respondents
Program
Applied science
Arts
Biomedical science
Business management
Chemical engineering
Civil engineering

N
25
60
24
24
11
18

Program
Commerce
Computational mathematics and physics
Education
Electrical engineering
Information technology
Law

N
22
13
11
13
15
29

Program
Mechanical engineering
Mechatronic engineering
Pharmacy
Psychological sciences
Social sciences
Software engineering

N
25
13
16
15
10
10

Scales
The strength of agreement assigned to each survey item was compared by experience (of e-exams), gender, and
program (major) using Mann-Whitney tests. The Levene’s test for non-parametric data validated the
homogeneity of variance between the two groups for each pair-wise comparison. Items found to have significant
differences but did not pass the homogeneity test have been marked with three asterisks ***.
By experience of computerised exams
Students were asked on a five point scale to nominate the proportion of supervised exams that they had
undertaken at university which were computerised. Students totalling 294 reported that ‘none’ were
computerised (54.4%), 170 reported ‘a few’ (34.8%), 13 reported 'half' (2.7%), five reported most (1%) and six
reported all of their exams were computerised (1.2%). Due to the very low numbers for anything above ‘a few’,
students were grouped by those that had ‘no experience’ (54.5%) and those that had ‘some experience’ (45.5%)
of computerised exams. Students with ‘some experience’ reported lower levels of agreement that were found to
be statistically significant for four questions. The Mann-Whitney’s test results for items that showed significant
results are presented in Table 3.
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Table 3: Significant results for Mann-Whitney’s test between experience groups
Nn

Ns

U

Sig

Question

285 190 24072 <.05
285 192 24576 <.05
262 190 21749 <.05
272 191 23298 <.05

Mean agreement by experience group
! 'No experience' and ! 'Some Experience'

I prefer typing rather than
handwriting essay answers
I work more efficiently when I
type on a familiar keyboard
Doing exams in the campus
computer labs is impractical
Computerised exams favour
some students more than others

Notes: Asymp. Sig. (2-tailed). Only significant results are shown.
Nn (no experience) and Ns (some experience) shown.

1

2

3

4

Strongly Disagree

5

Strongly Agree

By gender
Results show that females gave stronger agreement ratings than males across the five items where MannWhitney’s test results showed significant differences (See Table 4).
Table 4: Significant results for Mann-Whitney’s test between gender groups
N(m) N(f)

U

Sig

166

278

20778.5 <.05

174

290

21460

158

259

17509.5 =.01

170

291

21653

<.05

177

299

23586

<.05

<.01

Question

Mean agreement by gender group
! male and ! female

Using a computer for an exam is more
stressful than handwriting
Technical problems make doing exams
via computer impractical
The technology used in computerised
exams in unreliable
I would prefer to use my own laptop to
undertake a computerised exam…
I get hand cramps when handwriting
exams 1.5 hours or more

Notes: Asymp. Sig. (2-tailed). Only significant results are shown.
N(male) and N(female) shown.

1

2

Strongly Disagree

3

4

5

Strongly Agree

By major
To measure whether the nature of the discipline in which students were enrolled influenced how students
responded we used the Krusal-Wallace test to obtain the mean ranks of each program for each question. Given
that a five point Likert scale was used, the differences between each program and its adjacent neighbours in the
rank order were small. Given the tight ranking of programs, testing between adjacent programs would not yield
meaningful results. Instead we used the top-ranked program (strongest agreement) and bottom-ranked program
(weakest agreement) where there were at least 10 respondents in that program. If a top or bottom ranked
program had less than 10 respondents then the next available program was used. Mann-Whitney’s tests revealed
significant differences between the selected programs on most the items (see Table 5). Mean agreement scores
for each program are shown for clarity.
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Table 5: Significance by selected highest and lowest ranked program

Theme
Affective
factors

Question

Using a computer for an exam is more
stressful than a handwritten paper exam.
I am at a disadvantage when undertaking
computerised exams.
Teaching Computerised examinations are
and
consistent with contemporary learning
learning
approaches …
Computerised exams allow me to
demonstrate my knowledge in more
ways than paper-based exams.
The potential for immediate feedback
with computerised exams could help
improve my learning.
Validity
Computerised exams are appropriate for
my discipline/subject area. ***
Computerised exams need to include a
variety of question types test my
knowledge fully.
Reliability The technology used in computerised
exams is unreliable.
Computerised exams favour some
students more than others.
Paper-based exams are fairer than
computerised exams.
Security
Computerised exams are just as secure
as paper-based exams.
It is easier to cheat in computerised
exams than with paper-based exams.
Practicalit Technical problems make doing exams
y
via computer impractical.
Doing exams in the campus computer
labs is impractical.
Production I prefer typing rather than handwriting
essay answers.
I work more efficiently when I type on a
familiar keyboard.
I would prefer to use my own laptop for
exams rather than use equipment
supplied …
I get hand cramps when handwriting
exams 1.5 hours or more. ***
I would like to be able to type answers in
an exam.
Adoption I want computerised exams to replace
paper-based examinations at university.

Strongest
agreement
Biomedical
3.5 (N=24)
Applied sci.
2.3 (N=25)
Education
4.3 (N=11)

Weakest
agreement
Education
2.3 (N=11)
Math
2.6 (N=13)
Mechanical
eng. 3.3 (N=23)

U

Sig

55

<.01

59

n.s.

59

<.05

IT
3.6 (N=15)

Civil eng.
2.4 (N=15)

55

<.05

Education
4.6 (N=11)

Electrical eng.
3.5 (N=13)

35.5 <.05

Software eng.
4.4 (N=10)
Math
4.4 (N=13)

Math
2.2 (N=13)
Applied sci.
3.3 (N=24)

11

Electrical eng.
3.7 (N=12)
Civil eng.
3.8 (N=15)
Pharmacy
3.8 (N=16)
Education
3.6 (N=11)
Mechanic eng.
3.7 (N=23)
Civil eng.
3.6 (N=17)
Electrical eng.
4.0 (N=13)
Education
4.5 (N=11)
IT
4.5 (N=15)
Applied sci.
3.7 (N=24)

Math
2.6 (N=13)
Education
2.9 (N=11)
Education
2.4 (N=11)
Social sci.
2.9 (N=10)
Business
3.0 (N=23)
Business
2.9 (N=22)
Chemical eng.
2.9 (N=11)
Chemical eng.
3.5 (N=11)
Math
3.4 (N=13)
Civil eng.
3.6 (N=15)

36

Electrical eng.
4.4 (N=10)
Education
4.4 (N=11)
Education
4.0 (N=11)

Software eng.
2.8 (N=13)
Civil eng.
3.9 (N=18)
Civil eng.
2.1 (N=15)

24.5 .01

44

<.00
1
<.00
1
<.05

42.5 <.05
23

.001

28.5 <.1
157.5 <.05
120

.05

33

<.05

30

<.05

50.5 <.05
174.5 n.s.

23

<.00
1
23.5 .001

Notes: Exact Sig used [2x(1-tailed Sig.)]. Sample means agreement shown for clarity. Programs where n was 10 or more.
Items denoted by *** did not pass Levene’s test.
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The questions with the most significant divergence of opinions are illustrated in Figure 1. We see that there is a
reasonable spread of programs either side of the overall mean. Particular programs tend to appear in similar
positions with regard to agreement about the virtues (or otherwise) of e-exams. Education, IT and software
engineering tended to favour the idea of e-exams while disciplines were hand drawn diagrams or long hand
formulae were more common such as Maths/Physics and various engineering majors tended to favour the penon-paper approach.

Figure 1: mean agreement by program for highly significant divergence of agreement.
By year of program
The responses to each item were grouped by program level (first-year, second-year, and third-year) and the level
of agreement compared using the Kruskal-Wallis’s test. It was found that there was no significant difference
across any of the survey items.
Open comments
There were 285 students who offered additional typed comments about ‘their concerns regarding computerbased examinations’. The comments were analysed and grouped into themes. The emergent themes and typical
comments are shown in Table 6. It should be noted that students frequently commented on multiple aspects. We
found that technical reliability, cheating, system security, and computer literacy were often mentioned together.
Table 6: Emergent themes regarding concerns held about computer based exams
Theme

N

Example comments

Technical
reliability

99

Cheating

76

Technical reliability frequently revolved around software errors:
“Trouble logging in, losing all progress (not being saved)” - male, civil engineering, no eexam experience
“Making a computer based mistake that may void the exam (like pressing submit
accidentally)” - female, nursing, no e-exam experience.
Cheating was perceived to occur through (1) ability to look at the answers on the screens of
other students and (2) insecurity of a computer-based examination platform:
“There also is a greater risk for technical problems as well as unfortunately people figuring
out ways to get around the system” - female, software engineering, some e-exam
experience.
“How would plagiarism be prevented? Easier to look over someone's shoulder at a laptop
screen that is raised up than it is to look at a paper flat on the desk - specific desks or
dividers would be needed.” - male, arts, no e-exam experience
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Match with
discipline

49

Keyboarding
prowess

42

Computer
literacy

20

Many students commented that computerised examination were not always appropriate to
aspects of their discipline while others wanted it 'yesterday'. Rigidity of marking was also
thought to be flaw of some computer marked questions:
“It is too difficult in a biomedical science major to have fully computerised exams as too
many questions rely on drawing diagrams within the answers. However for long essay
questions where no diagrams need to be included or for multi choice, computer based
would be preferable.” - female, biomedical science, some e-exam experience
“Coding based subjects in particular are in desperate need of computerised final exams. 6070% of your overall grade in a subject teaching you how to program on a computer comes
down to being able to hand write the general form of it on paper in an exam. It's stupid and
proves absolutely nothing about your ability.” - female, mechanical engineering, no eexam experience
“It is just plain stupid when a computer marks you 0% for an answer of 39.64 when it
wanted 39.642. If a real person had marked that he would of just taken a small mark off for
improper significant figures.” - male, computational, math, physics, no e-exam experience.
Many students reported concerns around keyboarding prowess such as (1) differences in
typing speed, (2) familiarity with keyboard, and (3) sound of keyboard processing:
“My typing speed is poor. I only use two fingers and would struggle to complete an exam
in the time available different keyboards- makes me slower if its [sic] a different key
board”- female, social science, some e-exam experience
“Computerised exams would be distracting - the sound of a hundred or so students typing
and clicking would be incredibly frustrating!” - female, arts, no e-exam experience
Several respondents made the connection between computer literacy and equity.
“Some students may not be able to afford their own laptops or computer for their exams
and may have to use those supplied by the university. Therefore, they may not be as
proficient in computer skills, typing, MS word functions, etc because they may not use
computers as often as someone who owns there [sic] own and may be disadvantaged
simply because they cannot afford a computer” - male, law, no e-exam experience
“...A Gen X/Baby Boomer can go to as many computers-for-dummies classes as they can
fit in the rest of their life, but they will NEVER be at the same standard as a Millennial
who has grown up with a computer” - female, arts, no e-exam experience

The final question sought general impressions on computerised examinations. Both advantages and
disadvantages were discussed. Students perceived advantages to include the improved ability to edit their
responses as they went, taking advantage of their typing ability, and improvements to the readability of their
answers. Some illustrative responses from students include:
Most people can type a lot faster than they can write which would allow students to think about
their answers more and worry less about physically having the time to write down the answer. female, law, no e-exam experience.
It is much easier to edit answers when typing than writing. Answers will be a lot neater and easier
for examiners to read using basic mathematic software tools, even as simple as excel, could
dramatically decrease the amount of time spent correcting minor mistakes (such as forgetting to
carry a negative sign down to the next line of working), and allow students to spend more time on
demonstrating understanding and comprehension than focusing on minor details. - male,
mechanical engineering, no e-exam experience.
The practice implications of the findings above are discussed in the following section.

Discussion
The most robust relationship observed was between the enrolled program (major) and rating. Students from
computer-based disciplines such as software engineering or information technology and from the Education
program provided the strongest endorsement for computerised examinations. Given that in IT programs the
main the object for the program is ICT use this is not surprising. Indeed we received complaints about having to
handwrite software code in current pen-on-paper exam situations. This highlights the deepening divide between
current exam practices and the needs of the IT discipline in particular. In contrast, students from disciplines that
utilised a lot of hand-drawn diagrams and long form equations such as biology, chemical engineering, civil
engineering and mathematics were the least enthusiastic towards computerised examinations. The more text

84

intensive disciplines in business and social sciences were somewhere in the middle in terms enthusiasm for the
idea of e-exams. The open comments from students further re-enforced such specific needs among students
from different disciplines. This would strongly suggest that the implementation of e-exams would need to be
tailored to the nature of the assessment undertaken in various discipline areas. Further that certain discipline
areas are more 'ready' than others for the introduction of e-exams. It would appear that from the student's point
of view that tasks involving drawing and long form mathematical equations are least conducive to
computerisation while text intensive tasks and those such a computer programming would benefit immediately
from the introduction of computerised examinations.
These findings revealed only a tenuous relationship between prior experience and rating in that only four of the
twenty items showed any significant difference. These results are not surprising given the very low level of prior
use of computerised exams. However, the few items that did show a significant divergence of opinion were
items that related to typing preferences and reliability. In particular, students with no experience of e-exams
agreed that they would prefer typing rather than handwriting answers and that they worked more efficiently on a
familiar keyboard than students with some prior experience of e-exams. It appeared that students with no
experience were more positive towards the idea of e-exams in the form of essay questions than students with
‘some experience’. However it is worth highlighting that 80% of the students who were classified as ‘students
with experience’ had taken only a small proportion of supervised examinations in a computerised format. Such
little exposure as it was in this particular institutional context was characterised by the informal and ad-hoc use
of ‘take home’ online quizzes for grades in their courses. The majority of academics who assign these
computerised quizzes in their course utilise an institutional LMS that was not designed for the task of exams.
These factors, outside of our control, may have led to negative experiences rather than facilitating a better
testing experience for students. The examination of open comments revealed a relatively frequent occurrence of
comments relating to ‘cheating’ in online quizzes. These findings re-enforce the notion that academics need to
be mindful that tools that work in a formative self-evaluation context may not work in a summative context. The
careful choice of technology tools, planning and management of high stakes e-assessments is just as important
as it is for the operations of traditional paper-based examinations. Studies such as Ogilvie, Trusk, and Blue
(1999), Walker et al. (2008), Jimoh, Shittu, and Kawu (2012) and Mogey and Hartly (2012) gathered data postexam on the attitudes of students in thoughtfully implemented e-exam projects. All found positive feedback,
which lends support to the idea that inadequately supported and inappropriate use of e-quizzing tools may cause
more harm than good. Further those who are just starting out with e-exams are on the earliest part of the learning
curve and may report experience levels of stress and difficulty in these early stages. This supports the
importance of providing additional support to students and academics in the introduction phase. As academics
and students gain exposure, experience and learn to overcome the initial difficulties, they may well be more
likely to adapt, adopt and realise the benefits of e-exams. This remains a working hypothesis, so future studies
investigating the influence of differing levels of e-exam experience may shed light on the apparently
contradictory results we obtained in comparison to these other studies.
The concept of 'fairness' was a concern expressed by students that manifest across multiple dimensions. This
current study found that students with no experience of exams believed to a greater extent that computerised
examinations favoured some students more than others. Those with ‘some’ experience of computer based testing
thought it was less of an issue. Through comments, students voiced a range of concerns regarding cheating via
pragmatic means (i.e., being able to see the screens of other students, or being able to communicate with each
other) and technological means (i.e., the fear of students 'hacking' into the assessment platform). The ownership
of computers, familiarity with computers, and typing speed were also listed as issues that students thought might
lead to some students being more advantaged than others. As is the nature of preconceptions these issues do
need to be addressed via justified argument and via concrete action. Students with concerns about their
unfamiliarity with computers hindering their performance may be reassured by studies such as Leeson (2009)
who found no difference in the test results of highly experienced users when compared to less experienced users
of computers. However these comments are useful triggers to remind planners to address student concerns about
fairness. The introduction of practice sessions so that students may become familiar with the technology and an
equity or loans program for the provision of computer equipment may be required to ensure all students have
adequate preparation. Furthermore, the design of the testing environment needs to take into consideration the
impact of the use of computers verses that of pen-on-paper. For example, the vertical position of a computer
screen when compared to horizontal orientation of paper on a table was a point recognised by students via their
comments. Dermo (2012) found that the problem of the visibility of other screens can be addressed by altering
the arrangement of tables and chairs. Other measures such as the placing of dividers or portable polarised
overlays on computer screens may also need to be considered. Similarly the issue of the noise generated by
typing may require the separation of typists from those still hand writing or the use of sound mitigation, such at
felt on walls or portable sound absorption screens in exam venues.
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The relationship between gender and agreement ratings was interesting in that the statistically significant
differences in ratings between males and females all revolved around technical aspects (i.e. ‘technical problems
make doing exams via computer impractical). A previous survey by Haywood, Haywood, Macleod, Mogey and
Alexander (2004) on ICT use at university found females reported needing more assistance and having less
confidence than males. This appears to support the findings in our study where females perceived greater stress
than males in regard to the idea of computerised exams as well as the greater preference by females for the use
of their own computers. Similarly, Terzis and Economides’ (2011) study on the acceptance of computer based
assessment also found differences due to gender that indicated usability and ‘support’ were more important
factors when it came to females accepting the system. Such factors as improved usability and support are likely
to serve as antidotes to technical complexity and e-exam system designers should consider these in developing
their approach.

Conclusion
This study was conducted prior to any formal e-exams trials and was done so with the intention of uncovering
pre-conceived ideas held on the part of students with regard to the idea of e-exams. To the best of our
knowledge this is the first such study investigating the preconceptions of students on e-exams conducted on
such a scale, across a broadly multidisciplinary population. Overall the results showed that students were
cautiously optimistic about the idea of e-exams and about being able to type their answers in an exam. However
students were also attuned to the nature of the assessment tasks in their discipline and how the idea of an e-exam
might fit within that context. This lead program found that clusters such as education and software engineering
came out more strongly in favour of e-exams while others such as chemistry, mathematics and biology were
more reserved. Students expressed a variety of pre-conceived concerns the most prominent of these relating to
the fear of the unknown manifest in the risk of technical failures and cheating. Such preconceptions will need to
be addressed by planners and system designers.
These findings offer valuable points of reference for the future implementation of a comprehensive e-exams
approach. The particular discipline areas in which e-exams would be more readily accepted by students are
useful starting points. Given the overall diversity of concerns expressed in these findings it also highlights the
complex nature of the e-exams problem. It is therefore suggested that a 'whole of system' approach covering
process, policy, professional development, stakeholder involvement as well as careful technical design will be
required in order to move towards a computerised examination environment.
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The purpose of this study was to evaluate student experiences with Blended Learning (BL) with
the focus on development and delivery across Schools at EIT. At the end of the teaching period
students were asked to complete a survey containing 28 closed questions and three open ended
questions. Students were mostly satisfied with the process of being exposed to BL, and made
useful suggestions to the institution and its tutors on how to improve their learning experiences. It
is generally accepted that BL allows for meaningful learning, but it is important to keep in mind
that tutors should set learning activities that comply with the level of learning that is required by
the student. This was identified by students as an area that tutors mostly got right. Some tutors did
however need to improve their skills in using technology effectively.
Keywords: blended, student experience, flexible, teaching, learning, technology

Introduction
Educational institutions are increasingly using blended delivery strategies to deliver course content to diverse
and dispersed student cohorts. The reason for this happening is that it creates a “potential to provide flexible
access to content and instruction at any time, from any place and cost-effectiveness for institutions of higher
education” (Castle & McGuire, 2010, p.36). It is no different at the Eastern Institute of Technology (EIT), where
a Blended Learning (BL) Project was launched in 2011. The project included five bachelor degree programmes:
Nursing, Business, Computing, Social Sciences and Māori Studies.
EIT’s Flexible Delivery Guidelines (AG175, n.d.) state that BL is a flexible delivery classification where both
face-to-face delivery modes and either web supported and/or web-enhanced and/or web-based are incorporated.
The Flexible Delivery Guidelines would include the use of Video Conference (VC) equipment and teaching
strategies. BL maximises the benefits of traditional teaching methods and online delivery. There are however
difficulties and risks to take heed of in learning and teaching. Benson, Anderson and Ooms (2011, p.143)
identified “insufficient support, lack of time and resources for course development, risks associated with
availability of technology and the necessity of acquiring new teaching and technology skills” as problems when
developing learning modules.
This study evaluated student experiences with BL, as defined by the scope of the BL Project. The survey was
offered to two cohorts of first year students to capture their experiences of semester one and two, as they were
the only cohorts at that stage who were enrolled in BL courses. Students were requested to complete the survey
at the end of each semester. The quantitative data was generated from 28 closed ended questions. Seventy seven
students (17%) participated in the survey but not all respondents responded to all the questions. This is a very
low response rate and by no means representative of all the Baccalaureate first year students, but we received
feedback on BL and we got some idea of students’ experiences. Qualitative data was coded and discussed
according to the three open-ended questions. The questions asked were:
1. Was your decision to enrol in your course(s) influenced by the fact that it was offered in a Blended Learning
mode?
2. What advice would you give to a lecturer/teacher about to teach a Blended Learning course?
3. What do you think the Institution needs to do (or keep doing) to make Blended Learning successful for
students?

Literature review
BL has been defined in many different ways. Jeffrey, Milne, Suddaby, and Higgins (2012) say “at its simplest,
blended learning is the integration!of classroom face-to-face learning experiences with online learning

experiences” (p.4). Pearcy (2009) calls it a “learning solution that contains a mix of formats, media, and
experiences, including informational and instructional elements, synchronous and asynchronous learning, selfpaced and instructor-led learning” (p.4-5). Fleck (2012) however provides an extremely creative description for
BL that makes it obvious that there are as many opinions about BL as there are researchers/educationalists
writing about it. Fleck says:
The term “blended learning” usually refers to a mix of conventional face-to-face elements
combined with on-line elements. However, this is at too general a level for in depth analysis,
while the term “blend” perhaps suggests too homogeneous a mix: in practice the mix is more
“lumpy”, more a chunky fruit salad than a blended smoothie (2012, p.399). !!
!
Cabero, Llorente and Puentes (2010) explain that “blended learning is a formative action in which online and
attending training are combined” (2010, p. 150). They make use of a schematic representation by Mason and
Rennie (2006, p. 14) to explain what BL entails. Figure 1 shows different learning approaches as a systematic
formative modality, indicating the technological contributions that each one generates.
!

Figure 1: Schematic description of B-Learning by Mason and Rennie (2006, p.14)
as cited in Cabero, et al. (2010, p.150).
According to Jackson, Jones & Rodriquez (2010), one aspect lecturers find challenging in particular is the shift
from conveyor of information to mentor, coordinator, and facilitator of learning in the online environment. The
lecturer is now defined by the needs of the learners. Further challenges include; monitoring interactions between
students, guiding discussions, and providing interactive online learning activities. Lecturers are now facilitators
while students become more independent in their learning activities.
Considering the varied opinions of what BL is, it is understandable that students in the same course/programme
will have different expectations and experiences as well (Castel, & McGuire, 2010). In their Report on Distance
and Flexible Education Capability Assessment of the Institute, Moore, Neal and Marshall (2008) stated “No
institution has yet to demonstrate a model of applying e-learning that is guaranteed to meet the needs of all of its
students, staff and wider stakeholders” (p.4). It is anticipated that this study will provide some clarity on the
students’ experiences on specific issues that may pertain to this statement made by Moore et al in their report.
Kehrwald, Rawlins, and Simpson (2011) report on students who participated in a study who had very different
experiences of BL in the same program. The students: were divided on their experiences with online learning;
had clear differences in terms of whether they felt comfortable studying online; had mixed views of the value of
blended learning; and had different experiences as to the quality of their programmes.
Alley and Jansak (2001) have identified 10 keys to quality online learning. The authors suggested that online
courses will be high quality when they are student-centred and when: knowledge is constructed; students are
able to take responsibility for their own learning; students motivation is strong and they want to learn; reflection
is required which allows for higher order thinking; accommodate individual student learning styles when
planning activities; an element of action and experience is planned for to enhance the online environment, active
learning augments the Web site learning environment; learning activities are both cooperative and collaborative;
inaccurate previous knowledge foundations are identified and corrected; students are able to revisit and expand
on previous learning; learning is organised for the student in a more comprehensible manner (pp.6-17).
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According to Hsu and Hsieh (2011) students may master content in a BL course in a more meaningful manner to
reach their course outcomes as BL expedites metacognitive development. They feel that online courses enhance
learning because it provides an interactive and rich learning environment. However, the same can be said about
face to face teaching environments.

Research design and method / findings
The research was a predominantly quantitative method design using an online survey to obtain mainly
quantitative information. The survey used 28 closed and three open-ended questions. Questions used logic
settings to control the release of questions. This means that a participant who indicated their school as, for
example, the School of Computing was directed to answer a question about which computing courses they took.
It also avoided exposing participants to questions that were not relevant to them (based upon their previous
answers). The survey completed by students in the first semester was not changed for the students who
commenced their studies in the second semester.
The study findings are seen as trustworthy as the view points of the participants were considered and interpreted
(Holloway & Wheeler, 2002). Confirmability was achieved by applying/comparing findings from literature to
the data. The transferability of the findings of this study depends on the person who wants to use it in future
research (Graneheim & Lundman, 2004).

Analysis and discussion
The number of respondents in the second semester was smaller than the first semester. A total of 42 students
responded in the first semester and 34 in the second semester. As part of the ethical consent process, participants
were informed that participation was voluntary and they were provided with an explanation of the purpose of the
work and what it would be used for. Every attempt has been made to ensure individuals would not be
identifiable in reports or publications. Survey Monkey® was utilised to create the online survey.
Quantitative data
Most of the quantitative data in this study information relates to student responses in specific Schools and
therefore useful for the staff at the Institution and not necessarily meant to be captured in this paper.
Quantitative data relevant for this paper are provided in table format by using the numbers of student responses
and enhanced by percentages. Respondents came from a variety of age groups and indicated that most students
were aged between 18 and 25 years (36%) and the least (14%) between 46 and 55.
Table 1: Responses by Age Group (N=77)
Age group
18-25
26-35
36-45
46-55
No response

Semester 1
17
8
13
5
1

Semester 2
11
9
7
6
0

Total
28 (36%)
17 (22%)
20 (26%)
11 (14%)
1 (2%)

Most students (40%) were from the School of Education and Social Sciences (Table 3). They were enrolled in
courses on NZQA levels five, six and seven. The students from the School of Nursing decided not to participate
in the survey in the second semester, as they also had to complete another survey related to BL as part of a
research project done in their School. That is acceptable as students should not be ‘over-surveyed’.
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Table 2: Responses by School (N=77)
School
Business
Education and Social Sciences
Nursing (total 2 semesters 150 students)
Māori Studies
Computing

Semester 1
16
12
11
4
0

Semester 2
9
18
0
7
0

Total
25 (32%)
30 (40%)
11 (14%)
11 (14%)
0

Most participants (71%) from both semesters have used the Institution’s online system before. Although courses
were not necessarily blended before the BL Project started, they may have been supported in the Learning
Management System (LMS). This support may have been as minimal as uploading information in document
format for students to access, or even including activities embedded in the LMS. Information on the nature of
the courses students have accessed previously in EIT Online would have been beneficial for interpreting the
results of this survey.

!
It is clear from the results in Table 3 that not many participants had been exposed to learning technologies
before they commenced with the BL courses, but they were exposed to a large number of learning technologies
in their BL courses by the time they completed the surveys. It is unclear whether students would have known the
names of different learning management systems (LMSs). This may have had an influence on the responses.
Students may have watched a slideshow presentation a voice over in Adobe Captivate without knowing what
technology was used to create it. Some options in the list are online learning activities within a Moodle course.
It was expected that there would be no confusion about such activities (for example quizzes). It may be useful to
distinguish between technologies and activities in future surveys.
Table 3: Learning technologies used before enrolling in the current course
Technology
Online Quizzes
Moodle
Discussion Forums
Video Recordings (including Youtube)
Chat & Assignment Submission tools
WIKIS
Video Conferencing & Mobile Devices (includes
Tablets, smartphones)
Adobe Connect & Smartboards
Glossary tools
Mindmapping tools
BlackBoard, Voicethread & Classroom Voting
Handsets
(includes classroom clickers)
Peerwise
Audio Recordings (including podcasts)
Turnitin
Captivate, Weblogs (Blogs) & Hot Potatoes

Semester 1
17
16
13
9
7
5

Semester 2
14
10
7
8
9
7

Total
31
26
20
17
16
12

5
6
5
6

6
4
4
2

11
10
9
8

5
3
4
1

2
3
1
4
0

7
6
5
4
1

%
40%
34%
26%
22%
21%
15%
14%
13%
12%
10%
9%
7%
6%
5%
1%

Qualitative data
Coding was used to transform the raw data into a standardised form. One person coded the data and another
confirmed the themes. This step by step process entailed the recognition of repetitive words, phrases, themes
and concepts or the recognition of words, phrases, themes and concepts with similar meaning. The main themes
of the findings were based on the three open questions in the survey and the coding was done for each question
separately. Themes served as first level coding and sub-themes as second level coding (Burns & Grove, 1997;
Graneheim & Lundman, 2004; Holloway & Wheeler, 2002). Because of the qualitative nature of this part of the
survey, information from the literature is incorporated in the discussion of the three questions and serve as
literature checks for the survey findings.
Where quantitative data enhances or contradicts the qualitative findings, it was added to provide rigour.
Respondents’ quotes are woven into the discussions of the findings. Table 4 contains the Main Themes, Themes
and Sub-themes.
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Question 1: Was your decision to enrol in your course(s) influenced by the fact that it was offered in a Blended
Learning mode?
The blended nature of the courses provoked three different types of responses. The first group said “they had no
choice with the blended learning and so carried on with the courses even though they were online”. They felt
the BL occurred “halfway through the degree and that BL was more or less thrown at us”.
Some students felt negative as they “had no choice that all classes were blended learning, so felt less excited and
motivated”, and even had them “look at other places to study”. The flexibility of BL had some students quite
excited as they “felt great relief because the programme does not require physical presence … that way I can
better combine student and family life”. The negativity around feeling that they were not informed does not
reflect in the quantitative data. Most participants (47; 80%) felt that BL learning provided them with sufficient
flexibility in their studies.
Table 4: Qualitative data coding layout
Main Themes
1.

Enrolment decision

Themes
No Choice
Negative Feelings
Flexibility
Communication

2.

Advice to tutors

Approach/Student Support
Tutor Facilitation
Blended Learning

Communication
3.

Advice to the Institution
Student Support
Professional Development for Tutors

Sub-themes
None
Talking/Sound
Online
Teaching
Face-to-face
Teaching
Technology
Course
Teaching
Positive
Students
Negative
Information
Interaction
Physical space
Online and computers
Technology
Courses
Organise

Question 2: What advice would you give to a lecturer/teacher about to teach a Blended Learning course?
Communication/interaction between tutors and sound issues were specifically mentioned. The comments of
sound are related to the Video Conference (VC) methods of teaching, as well as Adobe Connect (AC) virtual
classrooms. Delivery via VC and AC were done from one campus to another with students on both sites and
tutors were requested to “speak up and answer questions from both classes”. They also felt that improvement
was necessary of the “audio and microphones in the classroom. If extra microphones are not possible, the
lecturer needs to be aware and repeat comments/questions made by persons outside audio range”. It was also
suggested that “if there is an issue with sound, you should type what you are saying in the chat box”.
Technology significantly influences the ways students interact with their peers and tutors (Jaggars, 2013). For
this reason student complaints had to be considered in this current study and effort was put into solving sound
and other technology problems. Individual tutors did take comments by students to heart and made changes to
their pedagogy. A follow-up study is currently being conducted which will provide information on whether the
measures taken were successful.
Students identified specific issues with online content. They felt that tutors should “proof read the questions to
ensure correctness”, and “make sure the student knows exactly where to access all the information online”.
They also requested their tutors to “give detailed instructions and a demonstration on what to do and where to
go… and be available during allocated time slots”. This was unique to the online content. No comments were
made to printed course material.

93

Yang and Cornelius (2005) are of the opinion that student satisfaction in an online classroom is influenced by
the degree and type of interactions by the tutor and their peers. Kurow (2005) say that the quantity and quality of
tutor interaction as well as social interaction online affect the academic success of students. Students may feel
positive about virtual contact with the tutor and their peers, but Halstead and Coudret (2000) in Kurow (2007)
mention that some students do not see online contact as positive and rated decreased face-to-face contact with
tutors and their peers as a disadvantage. In this study, students wanted their tutors to “involve both ends” (when
teaching with students at two campuses attending at the same time), and “where there is more than one lecturer,
it needs to be clear which lecturer is going to regularly check the online questions asked by students” as they felt
they had to wait too long for answers to their questions at times. Students felt tutors should “have simple slides
and not animations on them”.
It has been suggested that communication technology offer better opportunities for students to interact with their
tutors by removing geographical and situational learning barriers, and may even raise the quality of learning
experiences (Benson et al., 2011). This may be advantageous for students who find they do not have positive
learning experiences in face-to-face classes. Jaggar (2013) found that some students felt they could perform very
well academically without having a face-to-face class. Most students in this study however felt that online
courses were more challenging and difficult. They wanted “more one on one time” and felt that “face to face is a
lot easier when you are going to be working with people”. They wanted their tutors to “see each student on a
one to one basis to see if they understand what is being asked”.
According to Jaggar (2013) older students tend to prefer online courses specifically due to less face-to-face
interaction with other students. An older student in that study felt that “a lot of older, mature people take online
classes because they are afraid [of] the classroom” (p.8). This is in contrast with another student who felt that
“when you do it online, if you need help, your teacher is basically not there” (p. 9).
From Table 5, it is clear to see that most tutors at the Institution did plan for learning activities that helped
students to master the content of their courses. Most students (47; 70%) generally agreed to this. However, this
aspect of planning and developing learning activities could be improved.

!
Table 5: Learning activities helped to learn
Learning activities helped
to learn
Generally agree
Generally disagree
Total response

Semester 1

Semester 2

Total

28
11
39

19
9
28

47
20
67

Most students (71 = 95%) indicated that they did participate in the online activities. Unfortunately there was no
question asked on whether the activities were compulsory or not. That may have provided some information as
to the manner in which students take responsibility for their own learning.
Table 6: Participation in online learning activities
Participated in online
activities?
Generally agree
Generally disagree
Total response

Semester 1

Semester 2

Total

37
0
37

34
4
38

71
4
75

!
Online presence and participation of tutors are important to students. Involvement and feedback are factors that
influence the successful completion of a course, and so does clarity of feedback provided on activities (Carlson,
& Jesseman, 2011). Tutor interaction and clarity in teaching was also important to students in this study. They
felt that “online activities should be relevant to what we learn in class. They need to follow up on activities that
are not working and answer our questions online”. Student wanted “more links to quizzes and interactive
diagrams rather than writing”. However, one student felt that tutors “have all the knowledge and skills so share
and actually teach!!!! I have paid for their knowledge”. This of course, goes against the grain of current teaching
practices, considering the sage on the stage versus the guide on the side approaches. A principle of adult
learning is that students should take responsibility for their own learning. Sixty three students (95%) confirmed
that BL does encourage them to do exactly that (Table 7). This shows strong commitment and volition from the
students, and they will likely be successful and learn more than they thought they would (Hsu & Hsieh, 2011),
as students with strong commitment will be more successful. However, Meyer (2005) states that being a
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responsible learner still requires a structured learning environment to ensure that learning strategies are
successfully employed.
Table 7: BL encourages taking responsibility for own learning
BL encourages
responsibility
Generally agree
Generally disagree
Total response

Semester 1

Semester 2

Total

33
3
36

30
0
30

63
3
66

Respondents in this study suggested that the tutor have an Information Technology (IT) person in the room as
back-up. They felt tutors should “be familiar with the technology” and “take time to understand the technology
they will be using”. They required their tutors to “come in before classes to prepare so no time is wasted in
class”, and “understand where to stand to be in camera view and try to ensure you get comments or class
discussions” from both campuses on an equal basis.
Tutors should also be provided with continuous professional development on support they need to provide in
online learning environments. Most students (34 = 58%) felt satisfied with the support provided by tutors while
they were doing the learning activities (Table 8). Fifty eight percent is however not a satisfactory results. A
higher percentage of satisfied students would have been preferred.
Table 8: Satisfied with support during learning activities
Satisfied with support
Generally agree
Generally disagree
Total response

Semester 1
22
14
36

Semester 2
12
11
23

Total
34
25
59

Although efficiency in the use of technology is required, it is important that tutors should remember to use the
most appropriate teaching strategy for the knowledge or skills they want students to acquire. This is quite clear
in the following comment made by Fleck (2012):
But technology is not an end in itself: pedagogy must lead. ... In reality the solution lies in the
minutiae about how the technology is used (p.404).
Students had specific advice for tutors related to their courses which relate to these learning issues. They said
that tutors should not have “a person do the online component and a different person doing the class
component” and “be very familiar with the exercises … many of the activities have very little learning achieved
however are time consuming and often not in line with the content learnt in lectures”.
From Table 9, it is clear that most students (46; 70%) however agreed that tutors are confident in using
technology. However, considering the answers they provided in the open ended questions, it is apparent that
they are of the opinion that some tutors still need extensive training to improve their skills.

!
Table 9: Tutors confident in using technology
Tutors confident in using
technology
Generally agree
Generally disagree
Total response

Semester 1

Semester 2

Total

24
14
38

22
3
25

46
17
66

Question 3: What do you think the Institution needs to do (or keep doing) to make Blended Learning successful
for students?
Some students were quite positive about BL and said “use it in more classes” and “make it absolutely
compulsory”, “train more lecturers and also offer more papers in this format”. However, there was a bit of
caution by a student who said “it’s a good idea … just need to be integrated better”. The students were not shy
in taking some blame for some ineffectiveness as “our class didn’t interact as much as we could have”, but felt
that “as students become mor [sic] comfortable with the technology it will become easier”. On the other hand,
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some student thought BL not to be such a good method as it “does not work for me”, and “it is hard to fathom
how a social science degree can have such a strong element of online learning while it’s a degree which prepares
us for social interaction, not computer interaction”.
Students felt that communication with them could have been better by “explaining what blended learning is,
what it entails and also to what extent the courses will be online”. They felt that they could have used a “step by
step, on how to set up your tablets the student can print them out and catch up in their own time”.
Students needed support related to online access and asked that “a bit more help with problems that crop up
while using the computers to be on hand” and “be more supportive especially of those students who don’t have
internet access at home … as you can feel disconnected as a student…”. Students experience greater
satisfaction and a reduction in social and psychological distance when receiving plentiful instruction from their
tutors. The interaction may include prompt feedback, and the use of humour or emoticons. This leads to a
decrease in the level of feeling isolated (Jackson et al., 2010).
When asked to indicate whether the Institute provides flexible learning spaces on campus, 41 students (91%)
agreed (Table 10). Flexible spaces include spaces outside the classroom, such as the library, computer labs, and
rooms available for individual and group work/breakout sessions.
Table 10: EIT provides learning spaces on campus for flexibility
Learning activities helped
to learn
Generally agree
Generally disagree
Total response

Semester 1

Semester 2

Total

34
4
38

7
0
7

41
4
45

According to Castle and McGuire (2010), course content is the most important component in a teachinglearning environment regardless of excellent advanced technology or tutor competence. The course content
should reinforce the learning experience. In their study, Hermans, Haytko and Mott-Stenerson (2009) found that
satisfaction with the tutor and with the course was very strong. They are of the opinion that this suggests a
positive attitude towards their overall learning experience. Respondents in this current study did not necessarily
mention course content, but suggested that “courses should be structured more efficiently for blended learning”
and that tutors should “make sure that all links are up and going”. Students felt that some tutors “are
disorganised, and do not give clear explanations” and should “accept that students are uncertain about things and
offer support”.
Limitations
Limitations for this study were: it cannot be established whether students knew that Moodle and EIT Online is
the same platform. In the survey, Moodle was listed as a learning technology. The students know it as EIT
Online which is the default name for the LMS at EIT; respondents may have used or have been exposed to
technologies that they did not know the nature or name of. For example, a PowerPoint slide show may have
been used in a captivated session without students knowing the technology is called Captivate; some options
listed in Table 4 are not technologies, but really online learning activities within a course. It may have been
good to distinguish between these in future surveys; the majority of students generally agreed that they did
participate in the online activities. The question was not asked whether the activities were compulsory or not;
and the self-selection of the sample, as well as the manner in which students were informed about the survey, as
the response rate may increase in future if students are invited through e-mail or another electronic means, and
not through their tutors.

Conclusion
It is evident that most students are of the opinion that BL tutors need more training specifically on how to use
technology in their teaching practices. They mention both online technology as well as equipment such as those
for VCs. As the use of BL has the potential to improve the effectiveness of teaching and learning, it is important
that tutors develop BL student-oriented teaching pedagogies (Fleck, 2012) that include face-to-face and online
instruction, rather than just focusing on the provision of technical skills (Hsu & Hsieh, 2011). Overall, students
felt that they did get sufficient orientation to BL environment in their courses, and understood the requirements
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of their online activities and indicated a willingness to participate.
Students generally agreed that tutors plan learning activities to support their mastery of the course content. They
also felt that the learning activities helped them to learn and were engaging. However, most felt that it was
difficult to study online. Students felt that tutors were confident with using BL technology, but they also
commented that tutors needed help and more training on how to use the technology effectively. It appears that it
is particularly evident in the interaction between different campuses, while using the VC and Smart Board
technology that dissatisfaction was experienced. Students particularly complained about sound problems in
these classes and about not being able to see tutors on screens.
Students were of the opinion that BL provided them with sufficient flexibility in their studies. This is linked to
taking responsibility for own learning, a principle of adult education, which they felt they are able to do. Tutors
do however need to structure the learning environment sufficiently for this to take place effectively.
While students supported BL, they provided significant comments on how it could be improved. They felt that
tutors should be diligent in communicating and providing feedback online. They want to interact with their peers
and tutors to let them know how they are faring with online activities. Students’ responses related to their
overall BL experience portrayed above average satisfaction.
Student satisfaction during synchronous live video classes was evaluated, and they rated their overall experience
with BL as extremely poor to average. In 2012 the Institution and its tutors were still feeling their way through
BL. Considering that nearly a whole year has passed since the study was completed, one can assume (with
caution) that tutor planning and execution of BL pedagogy has improved. Students may also be more
comfortable with being a student in a BL learning environment. To ensure improvement in planning and
delivering courses in BL format, it is important that “student needs, expectations and experiences underscore the
need for a thorough front-end analysis … in order to inform practical decision making as part of the design and
development process” (Kehrwald, et al, 2011, p. 671) of courses and programmes.

Recommendations
For further research
This study would be substantiated with higher numbers of participants. It is recommended that a similar survey
be administered again, specifically to look at the possibility of improved pedagogy and student satisfaction. The
recommendation is that some survey questions be reviewed and changed. The follow-up study does contain five
point Likert scale questions to provide clearer information on specific traits.
!
For practice
Some students may feel stressed and experience feelings of isolation due to a lack of proper feedback and
communication both online and face-to-face. For this reason a comprehensive plan needs to be developed that
will support recruiting, advising, and supporting students. This will allow them to feel connected and part of the
Institute’s learning community. This will include library support, tutoring, mentoring, and career advice for both
on campus and online students (Carlson & Jesseman, 2011).
It is imperative that tutors diligently attend training sessions planned for learning technologies to ensure
pedagogically sound design and practices in the BL environment. The institution should provide encouragement
and incentives for tutors to comply with this. Tutors need to be at the forefront of redesigning curricula and
revising learning strategies. “… without skilled and effective staff conducting teaching in new ways, student
learning is less likely to be as successful as it might be” (Jeffrey et al, 2012).
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Adopt or adapt? The rhetoric and reality of the diffusion of
innovation in changing, technology-enhanced learning
environments
Dr Janet Buchan
Blended Learning and Innovation Unit
Learning, Teaching and Student Engagement
James Cook University
This article reports on a study undertaken at a regional Australian university during a period of
major organisational change that included the implementation of a number of core educational
technology systems. The research sought to understand how to improve the implementation and
uptake of new technology within a changing institutional learning environment.
The findings challenge the existing model of the Diffusion of innovation and the early-to-late
adopter paradigm of technology by exploring aspects of individual adaptability and response to
change. It is proposed that the model of the adoption of innovation move on from a focus on
‘adopt’, to a focus on ‘adapt’. The adoption and uptake of innovation and technology at an
institutional level is related to the adaptability of individuals to change in general while the
institution itself can play a significant role in increasing individuals’ adaptability. The metaphor of
the Osmosis of innovation is introduced to reconceptualise how agents of change can approach
innovation and more specifically the introduction of educational technology.
Keywords: adaptability, diffusion of innovation, technology, change management, learning
environment

Introduction
In the twenty years since the development of the World Wide Web there has been significant investment in
educational technology by higher education institutions (Bates & Sangra, 2011). Funding for information
communication technology (ICT) remains a top institutional issue (Allison, De Blois, & Committee, 2008) and
there is pressure on institutional management to be able to demonstrate the value of existing services and
investments, as well as the true cost of future decisions (Ingerman, Yang, & 2010 EDUCAUSE Current Issues
Committee, 2010). Organisational restructures, the introduction of new, innovative technology and new
institutional initiatives, if not a part of actively driving change, are important vehicles for educational change
(Bacsich & Pepler, 2009; Conole, 2013; Reushle, McDonald, & Postle, 2009).
However, implementation of new technology, whether it be the large scale introduction of a new learning
management system or digital object repository or the small scale introduction of an innovative technology,
needs to go further than simply planning and rolling out a new functional system. Successful implementation
involves being able to demonstrate reaching the aspirational potential of the technology whereby staff actively
use the technology and are able to apply it effectively to their own teaching and students’ learning.
The on-ground force who help to implement educational change in a university are the change agents. In the
roll-out of new institutional educational initiatives, including learning technology systems, those who find
themselves acting as agents of change for learning technology include educational designers, academic
developers, learning technologists, associate deans teaching and learning, managers of learning and teaching
systems and practising academics who become self-made ‘champions’ or early-adopters of technology (Uys,
2010). The scope of the duties of these agents of change includes training in technology use, on-ground support,
mapping technology within curriculum design and acting as vehicles for learning and teaching innovation and
change initiatives. They are often at the forefront or - depending on one’s perspective, in the firing line - of
major institutional changes.
The primary audience for this article is agents of change - those people who have some responsibility for
introducing and working with others around the uptake of new learning technology and other institutional
innovations. This article will provide new insights for those driving institutional change, in particular through
the introduction of innovation and new technology. The key focus is on the characteristic of adaptability which
underpins the ability of individuals and institutions to take up innovation and new technology. The findings of
the research challenge the existing conceptions of the diffusion of innovation and adoption of new learning

technology.
This article reports on a confined aspect of a comprehensive doctoral research study. Evidence is presented to
support a shift in the adoption of innovation debate that involves a change in focus from ‘adopt’ to a focus on
‘adapt’. It is put forward that the adoption and uptake of innovation and technology at an institutional level is
related to the adaptability of individuals to change in general with the institution itself playing a significant role
in increasing adaptability. If institutional initiatives to drive change through technology are to succeed one needs
to understand the factors that make someone adaptable to change in general and more specifically to
technological change.
Review of the literature
Rogers’ (2003) seminal work outlines the foundational principles and processes underlying the diffusion of
innovation. Diffusion of innovation is defined as the process in which an innovation is communicated through
certain channels over time among the members of a social system. Innovation is; ‘An idea, practice, or object
that is perceived as new by an individual or other unit of adoption. It matters little, so far as human behaviour is
concerned, whether or not an idea is “objectively” new as measured by the lapse of time since its first use or
discovery’ (Rogers, 2003, pp. 5, 12). The focus on innovativeness rather than just adoption is significant
because ‘…innovativeness indicates overt behavioural change, the ultimate goal of most diffusion programs,
rather than just cognitive or attitudinal change. Innovativeness is the bottom-line behaviour in the diffusion
process.’ (Rogers, 2003, p. 268). This definition of innovation describes the approach to adoption of educational
technology as relative to an individual’s position. Rogers argues that individual innovation adoption rates are
normally distributed and that adopters can be divided into five groups: Innovators, Early Adopters, Early
Majority, Late Majority, and Laggards.
Supporting the focus on individual capacity is Straub’s work that examined individuals' computing adoption
processes through the lenses of three adoption theories: Rogers’ innovation diffusion theory, the ConcernsBased Adoption Model, the Technology Acceptance Model, and the United Theory of Acceptance and Use of
Technology. Straub put forward that: ‘Technology adoption is a complex, inherently social, developmental
process; individuals construct unique yet malleable perceptions of technology that influence their adoption
decisions. Thus, successfully facilitating technology adoption must address cognitive, emotional, and contextual
concern’ (Straub, 2009, p. 625).
Wilson and Stacey (2004) researched staff development for online teaching and highlighted that for the
institution-wide adoption of new learning technology staff development strategies should focus on achieving a
critical mass of competent online teachers. They reported on an approach for staff professional development
based on levels of need and stages of individual development. This is ‘...the staging of a change process through
which individual staff members progress, supported by delivery of the right mix of skills and knowledge
appropriate to staff needs at the time.’
Bringing a student focus to the research on the adoption of technology, Tinkler et al (2012) examined student
usage and attitudes towards technologies for learning and teaching in an institution-wide study. A study into preservice teacher preparedness to use ICTs informed research into supporting academics’ in their adoption of
educational technologies in their teaching (Gill & Dalgarno, 2010).
Adopt or adapt?
This article draws heavily on doctoral work that explored new heuristics for understanding and managing
changing technology-enhanced learning environments (Buchan, 2014). The source of inspiration was concepts
and theoretical frameworks from the field of environmental management, including resilience thinking and the
social-ecological systems approach which grounded the research. Within the original environmental context,
adaptability is the capacity of the social components in a system to manage resilience (Walker et al., 2006).
Resilience is described as the capacity of a system to undergo some change without crossing a threshold, to
absorb disturbance and to retain essentially the same structure, function and feedbacks (Walker et al., 2006).
This research supports and extends the locus of adoption and diffusion of innovation work by bringing a new
perspective to the debate. It examines the characteristic of adaptability at an individual and at an institutional
systems level. It brings a holistic, systems approach to the learning environment in which innovative technology
is embedded and supports prior research by acknowledging the importance of interdependencies and contextual
(environmental) factors in the adoption of innovation and technology (Buchan, 2010a, 2013). Adaptability in the
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social-ecological systems approach is not to be confused with adaptability related to learning technology,
whereby adaptability refers to the ease with which a digital resource can be modified to meet a user’s
requirements (Seale, 2007).
The research also introduces aspects of change management relevant to the institutional implementation of
learning technology. There is a wealth of research into institutional change management (Bromage, 2006; JISC
InfoNet, 2013; Kotter & Cohen, 2002) and more recently the implementation of innovation and new educational
technology (Benson & Palaskas, 2006; Buchan, 2014; Pasian & Woodill, 2006; Weller & Anderson, 2013).
However, there is little which brings the two areas together. These findings related to adaptability make a
significant contribution to change management practices because they provide unique insights into people’s
adaptability to technological change and blend this within an institutional management perspective using a
systems approach.

The research study
The research involved a single case study situated in a regional Australian university. The data collection took
place over a period of five years, from 2007-2011, corresponding to the introduction of a new university
Strategy. The period saw a number of major organisational structural changes and the implementation of a
number of core learning technology systems. As part of the broader research study one of the scenarios
examined was the institution-wide introduction of number of learning technology systems including a new
learning management system which was part of a new online learning environment.
Methodology
The research sought to understand the changing institutional learning environment and was premised on the
notion that adaptability is an important component of being able to manage change. The following guiding
questions probed individual and institutional perspectives on change and technological change;
• How can one understand and measure the adaptability of individuals and how they approach change in
general and educational technology change more specifically?
• What are individuals’ personal understanding of, attitudes towards, and role in change?
• What is the ability of individuals to adapt to change?
• What are some of the personal strategies for coping with and managing change?
• What is the ability of individuals to adapt to technological change?
• How can the institution contribute to the adaptability of the individual?
The research methods used were primarily qualitative and included the use of ethnography. A variety of data
collection methods were employed to explore the adaptability of individuals to change in general and to
educational technology change more specifically. Data sources included interviews, Observation and Meeting
notes as well as a reflective journal. The adaptability of individuals and how they approach change in general
and educational technology change more specifically was examined from two perspectives: that of the
individual and that of the institution. Data examining the institutional view of adaptability was gathered from the
perspective of those in leadership positions and those acting as change agents.
Change takes time and a longitudinal approach to gathering data was used to observe the change taking place.
From June 2008 to January 2010 a series of structured interviews were conducted with staff from across the
university. The interview participants were representative of a broad cross-section of staff who had been
involved in the implementation and/or use of educational technology across the university. A summary of the
interview participants, their contribution and some key data is presented in Table 1. The focus of the interviews
was to seek an insight into individual perceptions of the learning environment, how individuals adapt to change
in general and to educational technology change more specifically. The interviews also explored aspects of
educational management in order to identify issues which staff and students faced in their current learning
environment and to determine effective strategies that could be used in the successful implementation and
support of technology. The term interview participant [abbreviated to IP] has been used to capture the role of
those who took part in the research and distinguishes them from other participants in the broader research study
(Buchan, 2014).
Four sets of interview questions were developed as instruments for this part of the research, one for each of the
different groups of participants (see original thesis Appendix 3, p.344). Set 1 was used for those interview
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participants who were not in formal leadership positions. Set 2 was used for academic and support staff in
leadership positions. Sets 3a and 3b were used for follow-up interviews with targeted interview participants in
academic leadership positions and took place approximately a year after the initial interview. Set 4 of the
interview questions was asked of interview participants in the academic support area who had been heavily
involved in the implementation of new online systems and other learning technology at the University over the
preceding two years and, for some, prior to this.
The interview transcriptions and other data sources were coded using NVivo software and then analysed. The
interviews were transcribed before coding of other data began and a set of coded themes was developed for the
interviews. Once the patterns had begun to emerge from the initial coding, selective coding was then used to
identify core categories and to relate those to other categories to confirm and explain emerging relationships.
Table 1: Interview participants’ and their ratings of ability to adapt to change and technological change
(adapted from Buchan, 2014)
Interview Role
participant
[IP]

Perspective from which participants contribute

Self-rating:
adaptability to
change in general

Self-rating:
adaptability to
technological
change

1

ED, educational
technologist

academic support /educational design perspective in good, adaptable
2008, technology implementation perspective in
2009/10

open to it

2

ED, manager

academic support/ educational design perspective,
technology implementation perspective, from
manager perspective in 2009

good

good

3

academic, associate
HoS

academic perspective, school & faculty leadership
perspective

good

excellentaverage

4

ED

academic support/educational design perspective

good, adaptable

average

5

ED

academic support/educational design perspective

average

6

HoS, academic

leadership of school & faculty perspective

--excellent

7

academic

academic perspective

average (implied)

average
(implied)

8

study skills advisor

support staff, student support area perspective

average - poor

excellentaverage

9

IT liaison officer

excellent

10

study skills advisor

IT systems support aspect, leadership in IT strategic good - okay
directions
support staff, student support area perspective
very adaptable

11

academic

academic perspective

excellent - poor

12

IT information
architect

IT systems support aspect, leadership in IT strategic average
directions

average

13

HoS, academic

leadership of school & faculty perspective

good (implied)

excellent

14

academic, ED

average - good
(implied)

above average

15

ED

external university representation/ academic
perspective, academic support/ educational design
perspective
academic support/educational design perspective in
2008, technology implementation perspective in
2009/10

---

---

16

ED

academic support/educational design perspective in
2008, technology implementation perspective in
2009/10

---

---

very adaptable

average

good

102

Findings and discussion
Feedback from the interviews and the detailed observation during the study over a number of years revealed
some very personal insights into people’s responses to institutional change. The guiding questions probed
individual perspectives on change and technological change and frame the reporting of the findings.
Individuals’ personal understanding of, attitudes towards, and role in change
At the individual level four distinct patterns of responses to change and adaptability emerged. A selection of
those responses illustrating the range of individual attitudes and feelings towards change is presented in Table 2.
Table 2: Summary: Individual responses to change and strategies for managing change and technological
change (Adapted from Buchan, 2014. p.208).
Pattern of response

Responses

Feelings about change/
acceptance of/attitude
to change

Positive, negative, excitement, enthused, bring it on, impatient, dread, grief,
frustration, resigned, resentment, scared, overwhelmed, resignation, pride,
unsure, cautious, anticipation and/or impending doom, trying to understand that
it is inevitable, want to be in control of the change

Personal assessment of
ability to adapt to
change

Self-perception can change over time; ability can be profoundly influenced by
current and personal circumstances; dependent on agreeing with reasons;
dependent on understanding why; dependent on being able to see the benefit for
oneself; dependent on how well change is conducted at institutional level
Communication; collaborative approach towards ownership and buy-in; selfawareness of personal capacity; innate capacity or ability to do the specific job;
control the change, by understanding and recognising the change; by selecting
what you respond to; by analysing one’s position in the change; having a range
of skills; confront detail at the last minute; try to understand the change and
your position in it; know what you don’t know; be able to work it out; have a
range of strategies; innate capacity/ability to do the job helps people adapt

Personal strategies for
managing change

Personal strategies for
managing technological
change

Don’t question the technology itself; just use it and do it; ask others’ advice
about technology; observe what others are doing before adopting technology
oneself; actively seek out new technology (leaders, change agents); people
become more accepting over time; technological change not always as bad as
anticipated; use it yourself to be able to empathise with and help others; be
critical users of technology; people can transform into critical users of
technology; the emergency management strategy; align oneself with a team for
support; strategic collaboration; good leadership introduces and uses technology
itself

Personal understanding of change varied. Some participants demonstrated an in-depth understanding which
drew on professional knowledge and experience to help the individual and to assist others to navigate change.
Those with an in-depth understanding of change generally displayed a more positive attitude to change,
although they could still be critical of change and did not necessarily agree it. However, a deeper understanding
translated into solutions and developing approaches and processes to cope with and manage change. Of those
change agents and leaders who participated, none described themselves as not feeling in control of the change.
Those in leadership positions or in the role of change agents displayed a mix of positive and negative
attitudes to change. Some people displayed a more surface view of change, usually associated with a
perception of the change being something over which they had little control and that change was
inherently problematic. This was generally associated with a negative attitude.
Some of the wide-ranging attitudes to change included:
Change is such a broad area. It depends on how well the change is conducted and whether the
change is something which I agree with. I think that is the bottom line. When we have things
imposed on us, which invariably happens…I am not good at adapting. [IP11]
By his own admission [IP11] put forward the following strategy for managing change, “If I don’t agree with the
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change then I resist it actively.”
In contrast, a number of people suggested that they could accept change if they understood the reason for it.
Even if I do not agree with the reason, if at least I understand where it is coming from…I think the
changes which are most difficult to deal with are those that are just dropped [on you] that you
don’t know why, that you don’t appreciate where they are going with it or what the next steps are.
[IP9]
Some people’s attitude to change, in particular technological change, was to approach it as a personal challenge.
One leader noted:
I like to create new challenges for myself, students needed a change so we gave [the new approach
to teaching] a go to do something different. We know it may not work perfectly but it was a good
learning experience so embracing change in order to develop your own learning is a really good
thing. [IP6]
The attitude of any one individual did not necessarily remain the same but was observed to change over time
and according to the circumstances. In particular, towards the end of the study, which coincided with the end of
a five year implementation of the new University Strategy, there was an observable perception of change
overload across the case university. This appeared to translate into negativity and caution towards acceptance of
new technology and new university initiatives, in particular amongst leaders and change agents in different
areas.
In spite of apparent negativity about technological change, groups of individuals, such as school or work units,
were observed to remain receptive to new technology if there was significant leadership and/or assistance from
someone in the role of a change agent.
The ability of individuals to adapt to change in general
Interview questions asked participants to rate their own ability to adapt to change in general, and to
technological change more specifically (see Buchan, 2014 Appendix 3, p.344) using the broad scale of;
excellent, average, poor and other. The results of this are summarised in Table 1. The wide variety of personal
strategies described for coping with and managing change and technological change are summarised in Table 2.
The data has been grouped according to the patterns of responses that emerged from the data.
Those in leadership positions acknowledged a high level of personal adaptability and willingness to take on new
technology and to deal with change. While some leaders admitted to actively seeking out new challenges and
the associated change those challenges would bring, others indicated a tendency towards caution in dealing with
change but that they were willing and able to step up to lead their staff through a period of change when needed.
Individuals’ self-perception contributed to an understanding of adaptability and approaches to change. The
majority of interview participants rated themselves as being adaptable to change in general and technological
change more specifically, although some were realistically cautious about their adaptability.
I have [written down] average for me. I could have almost underlined poor, but I think that would
be a bit unfair to me actually, to underline poor, because I think I often initially have some
resistance in my mind to change in general but I am aware of that and I work through it. [IP8]
I am not quick to jump and run [with change]. Sometimes I don’t even recognise it as change. I
need to have a purpose for it [before using it]. I would say I’m average at adapting to change…It
depends on the goal and the benefit of the change. [IP12]
My ability to adapt to that I suppose is interesting in that I am more often than not the agent of
change not the recipient. So my adaptation to that, one would hope, is okay because I am more
often than not the cause. [IP9]
The follow-up interviews revealed that personal response to change and self-perceptions of adaptability can
change when faced with unexpected challenges – even amongst the most capable change agents. The capacity of
some individuals to adapt to institutional change appeared to change over time and was directly influenced by a
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number of factors. These factors included the total amount of change within the institution, personal issues as
well as how the change was introduced and managed at the institutional level. In previous publications the
author has extensively documented features and processes associated with management and transformation in
institutional systems (Buchan, 2010b, 2011, 2012).
The ability and capacity of individuals to adapt to technological change
Individuals described a range of strategies which they used to manage technological change (see Table 2). Study
participants who were conservative in their approach to change and to new things in general generally
demonstrated conservatism in their approach to technology (see Table 1). The data revealed some very personal
insights into people’s responses to technological and institutional change as staff lived through a five year
period of major institutional and technological change observed in the study. People’s feelings about,
acceptance of, and attitude to change and technological change varied from;; overwhelmed, resigned, wanting to
be in control of the change to; excited, positive and ‘bring it on’ (see Table 2).
A unique ‘emergency management’ strategy emerged, apparently driven by pressures of lack of time to
adequately learn to use new systems. ‘You do what you have to and you find things [in the new LMS] when you
have to rather than learning about them properly and doing them nice and systematically’ [IP7]. Strategic
collaboration across institutions and aligning oneself with a team or broader support network for support was
suggested by a self-confessed ‘non early adopter’ [IP14] as a way to improve one’s capacity to adapt to
technological change and to improve change agents’ capacity with technology.
The innate capacity or professional skills/ability of an individual appeared to affect their ability to take on a
particular change in role or requirement to take on a new task. The more capable professionals were observed to
compensate for any faculty/unit disruption or disorganisation, brought about by changing processes and
institutional restructures, by stretching their personal boundaries and taking their work to a different level. The
long term sustainability of this approach, however, should be a concern for Management.
One of the most valuable findings in this study was that personal capacity to adapt to change is a conscious
choice. One interview participant’s assessment of his ability to adapt to change gives an insight into the innate
ability of individuals to adapt to change.
Excellent if I have to but poor if I don’t. It depends whether it is in my area or not. [IP11]
This is a sobering revelation for change agents, but a valuable insight into attitudes to institutional change and
the potential success of the adoption of new technology and diffusion of innovation. This insight supports prior
research into individual technology adoption processes (Straub, 2009). The findings are also supported by
research into innovation from the field of sociology where it is noted that: ‘Moreover, in some cases, a minority
of extremists can have a very important impact on the propagation [of innovation] by polarizing the social
value’ (Guillaume Deffuant, Sylvie Huet, & Frédéric Amblard, 2005, p. 1041).
The data discourse included references to adaptability, adaptation and coping and the interview participants
used these interchangeably when responding to the questions. The environmental research literature makes a
distinction between the human abilities of adaptability and coping in response to changing environmental and
social conditions. The distinction between the two appears to be in the temporal dimension. There is a
suggestion that adaptation is a longer term measure, whilst coping reflects a short term strategy (Thomas,
Twyman, Osbahr, & Hewitson, 2007). Humans use both short and long term measures. For long term
institutional success, supporting processes that generate adaptability, rather than relying on innate coping
abilities of individuals, will lead to a more sustainable, long term outcome.
What was clear from the research was that after experiencing major changes in the organisation and the
introduction of a number of new systems, users were no longer complacent about the quality of technology.
They demanded workable systems and the constant implementation of new systems on the back of each other,
meant that if prior experiences were not positive then it became more challenging to get acceptance of new
systems.
‘I think the trick is to accept. Not blindly accept, but to look at [what a new technology] can do for you. If I
critically analyse something [then I am able to see] what it can do for me now’ [IP13]. Critical users described
being able to independently evaluate a technology to be able to assess whether it was worthwhile using. For
change agents this can be a good thing where users experiment and source new tools to bring into the university.
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It also has a down side where users become (hopefully constructively) critical of organisation’s efforts around
learning technology (sometimes merited).
The institutional contribution to the adaptability of the individual
Individual adaptability and ability to manage change in general and also technological change were shown to be
influenced by a number of institutional factors. These factors fell broadly into three areas: 1) Institutional
strategies which assist individuals with managing change; 2) Institutional strategies for managing
technological change; and 3) Perceptions/personal assessment of institutional approaches to managing change.
A detailed list of strategies is described in the original research (Buchan, 2014, p. 220).
A person’s role in the university with respect to change and the individual’s acceptance of this role appeared to
have some correlation with their attitude to change in general and technological change. Where a formal part of
a person’s role was to initiate and/or help implement change in some way, people appeared to have embraced
the role. The leaders generally accepted their (changing) roles but admitted to having to work hard to be in a
position to help others through times of change. Most participants acknowledged some degree of personal
responsibility for accepting or acknowledging change even if only between themselves and their students.
Where an individual’s role had changed significantly from the original role for which they had been employed,
and the role now included responsibility for assisting others through periods of change, there was a degree of
resistance and confusion.
Change in one area of the university affected change in another. At the interface of one area of the organisation
with another, such as a service division working with a faculty, the impact of change in one area was felt as a
disruption in the other area. This in turn flowed on to affect the individual acceptance of technological change.
The data provided a rich source of evidence around appropriate institutional approaches to professional
development and support. For change agents such as academic developers, educational designers, and those in
leadership positions, some key attributes that were identified as contributing to their adaptability to
technological change included; having the right emotional intelligence, being prepared to learn throughout one’s
professional life and being able to synthesise information well. This has implications for managerial decisions
around effective professional development, learning and teaching support services and for change agents’
personal choice of strategies. The findings from this research support and extend early work around approaches
to staff development (Collom, Dallas, Jong, & Obexer, 2002).
Leadership in the institution emerged as an important part of the change management process and there was a
certain degree of faith or expectation, from those depending on the leadership that the leader could deliver. This
put pressure on individual leaders to step up to the responsibility. Teamwork and team building was also an
important institutional focus during the time period of the study (Bryant, 2008).
The study examined the changes in the institutional system during a transitional period when an online subject
outline management system was introduced to replace the production of print copies of subject outlines. During
this period policy, processes, people and technology were all changing simultaneously (Buchan, 2010b) . At the
institutional level having robust processes and good systems of communication for manually carrying out
administrative functions (using minimal technology) appeared to translate into better adaptation to the same
functions when carried out using new technology. This supports the notion that facilitating technology adoption
needs to address cognitive, emotional, and contextual concerns (Straub, 2009).

Conclusion
This research has developed an original perspective on the adoption of change and innovation. Drawing on the
insights gained from the research, the author now challenges some of the rhetoric associated with change
management, the adoption of technology and the diffusion of innovation.
Rhetoric – “[Institutional] change management is the application of a structured process and tools to enable
individuals or groups to transition from a current state to a future state, such that a desired outcome is achieved”
(Prosci, 2013).
The reality – The finding that ‘personal capacity to adapt to change is a conscious choice’ is a sobering
revelation for change agents, but a valuable insight for universities into attitudes to change and the potential
success for the uptake of new technology and implementation of innovation.
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Rhetoric – Users of new technology are normally distributed along a continuum of early adopters to late
adopters and the measure of adoption is the time taken for an innovation to be adopted (Rogers, 2003).
The reality – Users cannot be normally distributed and there are confounding variables in any system which
may impact on an individual’s capacity and the speed with which they can adopt a new technology. An
apparently late adopter may simply have more change obstacles in their way, despite their willingness and
capacity.
Rhetoric – Innovation can be diffused. Diffusion is the passive movement of molecules or particles
from regions of higher to regions of lower concentration (Biology-Online, 2008a). By association, during the
diffusion of innovation the object being adopted has a passive role.
The reality – In today’s technology-rich, complex higher education system the adoption of technology is not a
passive process. It is not as simple as the communication of the innovation amongst people in a particular
environment. In any particular environment there are many different facets to the environment and individual
characteristics which affect the communication and uptake of innovation.
The principle of osmosis may be more valuable than diffusion to describe technology innovation in today’s
higher education environment. By definition, osmosis is the movement of solvent molecules (usually water)
across a semi-permeable membrane from a region of low to a region of higher solute concentration (BiologyOnline, 2008b). The higher the concentration of solute particles in the solution, the more solvent is drawn across
the membrane.
The Osmosis of Innovation is introduced in Figure 1. Innovation and new technology are represented by the
solvent particles (Figure 1, A). The metaphor of a semi- or selectively-permeable barrier (i.e. membrane)
(Figure 1, B) represents the adaptability, and thus personal capacity, of people to absorb change, innovation or
new technology. Barrier ‘permeability’ is determined by a variety of personal strategies and attributes (see
Tables 1 and 2). The solute particles (Particles C) - big molecules and small -in varying concentrations represent those positive change and innovation factors in the environment into which the innovation/technology
is being introduced. These positive change and innovation factors support an individual’s adaptability, and thus
capacity, to adopt new technology. These factors are primarily the institutional strategies (see Institutional
contributions above). By saturating an environment with positive factors a high concentration is created for the
rapid ‘absorption’ or uptake of technology and innovation.

Figure 1: The Osmosis of Innovation. A. Innovation & technology, B. Semi-permeable barrier
representing the adaptability of the individual that determine its capacity for absorbing innovation and
new technology, C. Positive institutional strategies which positively affect the uptake of innovation and
technology.
The findings in this research have demonstrated that the context, or the environmental factors, are essential to
the success of the uptake of educational technology and innovation. It is simplistic then to focus on the
determining factors in the successful uptake of new learning technology ‘adoption of innovation’ being
dependent on the characteristics of the individual as an early or late adopter. This article calls for agents of
change to revisit adoption as a way of describing the users of technology. Adoption signifies a conflict in
ownership and limits the world view and focus to the technology. Adaptability, however, encompasses a
systems’ view of the whole, complex learning environment and acknowledges the multitude of contextual
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factors (positive and negative) which can impact on individual and institutional uptake and use of technology
within a constantly changing higher education environment.
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“What in me is Dark, Illumine”: developing a semantic URL
learning analytics solution for Moodle
Shane David Wohlers
Educational Development Centre
Eastern Institute of Technology
John Jamieson
School of Computing
Eastern Institute of Technology
With the growing prevalence of “Big Data,” a significant challenge facing New Zealand’s tertiary
sector is the transition to becoming data-driven organisations. Learning Analytics is an emerging
trend that provides a means to leverage “Big Data” in an educational context. However, despite
the rhetoric surrounding learning analytics, the reality is that for many organisations existing
Learning Analytics solutions present a number of challenges that impede adoption. Existing
solutions are expensive, overly complex, or require specialist/external skillsets and infrastructure
to implement and maintain. This paper sets out the Eastern Institute of Technology’s development
of a macro-level learning analytics solution for its Moodle Learning Management System using
free, web-based analytical tools. The Institute’s goal is to share its solution and development
experience, thus furthering the conversation around learning analytics, data governance, and the
application of data to enrich decision-making.
Keywords: learning analytics, self assessment, ITP, Moodle, Big Data, blended learning
The promise of “Big Data” and analytics
Ours is a “Big-Data” world. As digital technologies become increasingly ubiquitous across our societies and
economies so too comes the ability to generate, collate and analyse data sets of staggering size and complexity.
Proponents of analytics are quick to explain that for those organisations who are able to use Big Data
successfully, the rewards will be transformative (Siemens & Long, 2011, p. 40). As the authors of the Mckinsey
Global Institute Report into Big Data state:
...the impact of developing a superior capacity to take advantage of big data will confer enhanced
competitive advantage over the long term and is therefore well worth the investment to create this
capability. But the converse is also true. In a big data world, a competitor that fails to sufficiently
develop its capabilities will be left behind…. Early movers that secure access to the data
necessary to create value are likely to reap the most benefit. From the standpoint of
competitiveness and the potential capture of value, all companies need to take big data seriously.
(Manyika et al., 2011, p. 6)
This view of the primacy of Big Data and analytical capability is supported throughout the literature. MIT Sloan
Management Review’s survey of over 3000 executives, managers and analysts revealed that analytical
capability was a differentiator between top-performing and low performing organisations (LaValle, Lesser,
Shockley, Hopkins, & Kruschwitz, 2013, p. 3). Top performing organisations were twice as likely to use
analytics to inform day-to-day operations and future strategies than lower performers. Over half of the
respondents stated that “improvement of information and analytics was a top priority in their organisation”
(2013, p. 4).
The Education sector is by no means exempt from the prevalence of digital technologies and Big Data.
While the use of analytics in education is a relatively new phenomena (Gasevic, Mirriahi, Long, & Dawson,
2014; van Barneveld, Arnold, & Campbell, 2012), there is a growing sense of urgency for educational
organisations to understand Big Data and to develop and deploy analytical capabilities. Mirroring similar
findings, the Society for Learning Analytics Research (SoLAR) predicts that those educational organisations
“that do make the transition towards data-informed planning, decision-making, and teaching and learning will
hold significant competitive advantages over those that do not” (Siemens, Dawson, & Lynch, 2013, p.
2). Indeed, the literature is persuasive and compelling. Much has been made of the promise and potential Big
Data and analytics affords education to improve, refine and innovate (Manyika et al., 2011; Norris & Baer,
2013; Oblinger, 2012). As Norris explains:

Analytics and big data offer the potential to identify promising practices, effective and efficient
models, and powerful innovations, sustaining higher education for the future. They promise to
pose and answer questions we could not even frame without big data (2013, p. 13).
Authors on the topic have begun to unpack that promise and potential and address the value analytics may
deliver. For Grajek, the use of analytics and “data expands the capacity and ability of organizations to make
sense of complex environments” (2011, p. 15). Long and Siemens have documented a number of value areas
where the use of analytics may lead to improvements, efficiencies and innovation (2011, p. 36). These value
areas span the gamut of analytic capability, “affecting administration, research, teaching and learning, and
support resources” (2011, p. 36). Given these incentives and the breadth of possibilities presented by the
literature, a key challenge facing educational organisations is where do we even begin to realise this potential?
Unsurprisingly, a number of key terms and definitions are evolving, each attempting to frame the application of
analytics within an educational context (Siemens & d Baker, 2012; van Barneveld et al., 2012) These definitions
are important as they help clarify what is meant when we speak of analytics--our intentions, our data focus, and
our required technology and systems. The most familiar term, Learning Analytics, provides one such defining
frame by which educational organisations can begin to orientate, understand and apply Big Data. SoLAR
defines Learning Analytics as being: “the measurement, collection, analysis and reporting of data about learners
and their contexts for purposes of understanding and optimizing learning and the environments in which
learning occurs” (2014).
SoLAR’s definition is typical in that focuses upon the learner and learner-generated data. This specificity
differentiates Learning Analytics from other emergent terms such as Academic Analytics: ”the application of
business intelligence in education at institutional, regional and international levels” (Siemens & Long, 2011, p.
34), and Predictive Analytics: the application of analytical technologies in order to uncover patterns and
relationships and to predict behaviour and events” (van Barneveld et al., 2012, p. 8).
Yet despite the rhetoric surrounding big data and analytics, despite the continuing rise of blended and online
learning and the integration of educational/digital technologies into teaching practice, education as a sector
remains slow to realise the opportunities afforded by data generated by these technological advances (Grajek,
2011; Natsu, 2010). These barriers to adoption appear substantial:
Research shows that we are on the cusp of a tremendous wave of innovation, productivity, and
growth as well as new modes of competition and value capture—all driven by big data. While
sectors will have to overcome barriers to capture value from the use of big data, barriers are
structurally higher for some than for others. For example, the public sector, including education,
faces higher hurdles because of a lack of a data-driven mind-set and available data. (Manyika et
al., 2011, p. 9)
Mind-set and data availability are not the only barriers. From her ECAR survey findings, Bichsel observes
amongst educational organisations a “perceived need for expensive tools or data collection methods” (2012, p.
3). ECAR survey respondents rated affordability the biggest concern, followed by data misuse and regulation
(Bichsel, 2012, p. 10). Lack of affordably stifles adoption, and when the tools you are looking to invest in are
poorly understood by most, establishing institutional buy-in is near-impossible. Norris describes a bleaker
picture: “Put simply, a significant analytics capacity gap exists in higher education, encompassing all of the
elements of analytics capacity—technology, processes/practices, skilled people, culture/behaviors, and
leadership” (2013, p. 43).
For many in education, this evolving discipline of analytics is a dark science--unfamiliar, overwhelming, and
expensive. Knowing where to start is unclear, let alone beginning to make sense of what data is useful and
developing the capabilities to use it. While the potential value of analytics is compelling, it is difficult to know
where to begin. How can medium-sized educational organisations in New Zealand even begin to realise some of
these benefits? Some hope is offered by Lavelle et al. who note “Value creation can be achieved early in an
organisation’s progress to analytics sophistication. Contrary to common assumptions, it doesn’t require the
presence of perfect data or full-scale transformation to be complete” (2013, p. 7). Is the key simply to start
somewhere, anywhere?
This paper outlines the Eastern Institute of Technology’s (EIT) foray into developing an affordable analytics
solution for the Moodle Learning Manage System (LMS). It provides the context in which the development
occurred, and it explains the semantic URL mechanism that allows for data capture and analysis. The intention
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of this paper is to show that, despite acknowledged barriers to adoption, it is possible to design and develop
affordable analytic solutions for the Moodle LMS.
Context for development
Norris observes that amongst “For-profit universities and not-for-profit, primarily online universities are among
the most advanced in their embedding of predictive analytics into academic and administrative processes”
(2013, p. 15). This correlation between online development and analytic capability is comparable to EIT’s
experience with analytics. EIT undertook significant Blended programme development over a period from April
2011 to Jan 2014. This development was identified as a critical success factor for the institute’s merger with
Tairāwhiti Polytechnic in 2011. Five Bachelor degrees, involving a total of 82 courses, were developed across
18 months using Agile and phased development methodologies. Importantly, each degree was able to decide its
approach to blended learning and employed a range of educational technologies and strategies (including mobile
tablet devices). Amongst the five degrees the major point of technological consistency was the use of the
institute’s Learning Management System (LMS): Moodle. The institute’s LMS provided the online environment
and was the conduit through which learning and teaching resources were accessed. This blended development
provided the catalyst and incentive for the EIT’s Educational Development Centre to scope and develop a
macro-level analytics solution that would allow the organisation to investigate the transition to, and continuing
refinement of, blended learning and the behaviours of its online communities.
Critically, the Educational Development Centre also identified Learning Analytics as a potential “evidence
engine” for the institute’s self assessment activities, in that it provides a mechanism to review, monitor and
extrapolate on the online user experience in a way that was previously inaccessible. The goal was to develop a
solution that could capture data the EIT’s LMS use and turn that data into actionable intelligence for the
organisation. In doing so, the solution would also contribute to the institute’s capability in self assessment. This
aligns with observations in the literature that “Higher education’s adoption of analytics is growing in response
to demands for accountability and the need for greater efficiency and continuous improvement” (Oblinger,
2012, p. 45). For New Zealand tertiary education organisations (TEOs), self assessment is a key element in the
New Zealand Quality Framework (NZQF) and is described as “a systematic process of data-driven selfreflection. It is directed towards coherent and clearly articulated goals to inform decision-making and
operational practices” (NZQA, 2014). The development of academic and learning analytic capability is
inherently synergistic with self assessment practices. As NZQA asserts:
TEOs generate and gather a large amount of data. Analysing and making sense of this data
enables better decision-making. Good self-assessment is only possible when a range of people in
the organisation are involved, e.g. teachers, non-teaching staff, students and other stakeholders
such as employers. (2014)
TEOs looking to strengthen their self assessment practices would do well to consider developing analytic
capabilities. Conversely, champions of analytics would do well to position investment in analytics alongside self
assessment strategies and capability. Those organisations already using online and blended delivery are at an
advantage in that an institute’s LMS is a recognizable, obvious source of data.
Development approach
At the time of writing, Moodle does not provide accessible macro-level analytical tools. Within the Moodle
community some tools exist that provide access to Moodle user data but these are often limited in functionality,
aimed at the individual course level, and poorly maintained. A solution had to be developed that circumvented
these limitations while integrating with Moodle with little to no impact on EIT’s existing systems and their
operation. The following requirements were put forward:
•
•
•
•
•
•
•
•

Utilises in-house skill sets wherever possible.
The solution is affordable (zero budget).
Simple to use.
Focused on the Moodle LMS and the source of generated data.
Interoperability with the organisation’s primary academic records system(s).
Able to differentiate Moodle user roles (editing teacher/Student/Guest/custom roles).
Able to differentiate between device type and OS (desktop/table/mobile).
Able to configure/filter data by: School (comprised of programmes), programme (comprised of courses),
course.
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•
•
•
•
•
•
•

Able to configure/filter data by: resource/activity (e.g. forum, quiz, resource).
Minimal disruption to existing systems, processes, policies.
Macro-level focus: the ability to observe site-wide trends, behaviours.
Minimises ethical and security issues to ensure anonymity and transparency.
Leverages existing web-based analytical tools.
Data can be easily presented.
Scalable.

Although possible, EIT deliberately excludes individual, personalised tracking from its solution. This is at odds
with other learning analytics approaches where personalisation is often a requisite. However, as Sade and
Prinsloo have argued, there is a considerable ethical dimension to data capture and analytic capability,
especially tracking individual users (students/staff) to that level of granularity (2013). The research is only now
beginning to chart the ethical dimensions to personalised data capture (Stevens & Silbey, 2014); there is still
more to be done in establishing frameworks for ethical data use and governance. The solution designers
considered the risks and benefits and decided individual tracking would require significant policy development
in the area of Data Governance. This is an area that, for now, EIT has not yet explored sufficiently.
EIT’s current solution was developed as a Moodle plugin to facilitate sharing with other academic partners and
the wider Moodle community. The solution reduces the dependence upon programming and technical skills to
install and use, subsequently removing a barrier to uptake and adoption. The principle behind this solution is the
same as that first developed by M J Hughes of City University, London. In 2011, Hughes developed a method
for using Google Analytics code to aid in Moodle tracking (Hughes, 2011). This method uses semantic, also
known as “friendly,” Uniform Resource Locators (URLs) to aid in tracking Moodle page use. By definition,
semantic URLs improve usability because they present conceptual or descriptive information easily readable to
a non-expert user . In 2013, EIT developed its own solution, written in the PHP scripting language, based upon
Hughes’ “friendly” URL principle. Up to the time of publication, EIT’s solution has undergone further
development iterations.
EIT‘s solution works in a similar manner to the Google Analytics code by injecting tracking code into the page
upon each page request. It differs from the typical Google Analytical method in that the URL is tailored to the
Moodle environment. Any Moodle authenticated user clicking on a page thereby activates the analytics code.
Using the Moodle API, the plugin code generates a “friendly” URL tailored to fit into the Google Analytics
code without breaking the existing functionality of the Google code. Each user click is a contextual per-page
click, meaning specific information on what the user is clicking on the page is added to the analytics code before
it is sent off to Google’s web-based analytics aggregator. By using Google Analytics to collate and visualise the
data, we gain access to a suite of powerful, industry-grade analytical tools and reporting features. Google
Analytics’ abilities surpass any currently available Moodle community analytics software or functionality.
URL transformation: before and after
Existing Google Analytics code takes a website’s page URL and sends that to its aggregator. So for a Moodle
site, a typical URL would resemble the following structure:
• http://moodlesite/course/view.php?id=1695
Some of the components of the Moodle URL can be easily discerned and interpreted, such as the Moodle
instance and course access. However, this information is generic and limited. There is no indication of context-the type of user, the nature of the activity or the specific programme/course involved.
A semantic, tailored Moodle URL with added contextual information resembles the following structure:
• http://moodlesite/[School or department]/[User Role]/[Course Category]/[Short/ long course code]/[Task
page]/[Task name]
The composition of the URL follows basic semantic URL conventions and is generated by the Moodle plugin
through the Moodle API before it is presented to the Google Analytics code. None of the above fields are left
empty which means there will be pre-set or default values applied in the event a piece of information is not
readily available from Moodle. There is a measure of consistency with some of these values in the semantic
URL that allows us to collect and filter the data. The following list outlines some of the consistencies
maintained by the tailored URL:
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• [School or department] This will be the name of the one of the institute’s schools or, should this be omitted,
it will default to “public” or a user-defined pre-set value.
• [User Role] This is based on the inbuilt user roles which should rarely change but may be added to e.g.,
editing teacher, student, guest, etc.
• [Course Category] This is a category set up in Moodle that, depending upon the LMS category structure,
could name the academic programme offering e.g., Bachelor of Nursing 2013.
• [Short/ Long Course Code] This is the course code within an academic programme. This would either be the
course name or course code.
• [Task Page] This is the nature of the Moodle resource/activity taking place on a particular requested page
e.g., course-view-topics.
• [Task Name] This is the specific name of an individual resource/activity created for an academic course. The
resource/activity is specific to each course, having been created by the course designer. If there is no task
name for a particular Moodle page activity, a default “unknown” is specified.
The result of a Moodle transformed semantic URL that is to be sent to Google Analytics could typically look
like the following:
• http://moodlesite/public/learningtech/bachelor+of+nursing+2013/bn5.701/course-view-topics/unknown
Notice the inclusion of the Moodle contextual information compared to the non-transformed Moodle URL - the
information is readily discernible. There is no confusion as to what the particular Moodle page is about when
compared to the original URL:
• http://moodlesite/course/view.php?id=1695

Figure 1: Semantic “Friendly” URLs presenting within Google Analytics
Figure 1 shows the live dashboard for some of the incoming semantic URLs pushed from the Moodle instance.
It should be noted the URLs are easily readable as a result of the URL transformation by the plugin on the
Moodle instance.
Typically, Google Analytics takes the URL from a site--with no client-side writing or coding additions. By
transforming the URL with contextualised information, information deemed valuable, it is now possible to
enrich the data and define the values by which meaningful filtering and analysis can take place. That specificity
of context is critical as it allows the data to be filtered according to the values and attributes of the URL
generated by the code. This method also allows for additional refinement and customisation, depending upon
the organisation’s requirements. However, the current release of the Moodle plugin provides enough meaningful
information/analytics to meet the needs of a preliminary release.
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The Moodle plugin interface: in brief

Figure 2: Moodle plugin interface, displaying configuration settings
The plugin is installed in the same manner as every other Moodle plugin--packaged as a single zip archive that
can be uploaded by the Moodle site administrator without the need to gain access to the physical machine. Upon
installation, the administrator will be presented with a few crucial settings where some are set to default. Figure
2 shows the settings available for the current release of the plugin at the time of writing this paper.
The most important setting for the plugin is the Google Analytics account; there is no default value and the
plugin assumes the administrator has created one. A Google Analytics account is required in order for the
analytics solution to function properly. The creation of a Google Analytics account is out of the scope of this
paper. The remainder of the settings have default values. The second most important setting is the manner in
which the Google Analytics code is injected into the Moodle pages. The injection method is dependent upon the
version of the Moodle LMS, as indicated in the setting’s comments. The default loader can be overridden should
issues arise or if the Google Analytics code is not presenting in the Moodle pages.
In regards to managing the release of potentially sensitive information, in this case the presence of the “editing
teacher” role, there is a setting to only push “student” related roles through the code, whereby all other roles will
take on the value of “norole”. Although the data is anonymous, this additional flexibility allows organisations to
minimise anxieties around the capture of “staff-as-user” data. Should the collection of staff data prove to be a
barrier to adoption, the organisation needs only to select to capture student user data. It may not be considered
the best approach to managing role-specific data but in the effort to provide protection and transparency to its
users it is the approach currently adopted by the plugin.
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Displaying Moodle instance data in Google Analytics: screenshot examples

Figure 3: Screenshot of Google Analytics live analytics dashboard displaying Moodle site data
Figure 3 shows a real-time analytics view of the activity for a live Moodle instance. Note the dynamic user
counter, Pageviews per minute and second generated by active users, and user device type (Desktop/Tablet).
This is a live dashboard view and offers the analyst an immediate view of Moodle LMS activity. There is the
possibility of generating reports of this activity for a specified time period.

Figure 4: Screenshot of Google Analytics data visualisation of forum pageview access metrics across a
defined student cohort and date range.
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Figure 4 depicts an example of a capture, spanning an eight-day period, of student forum activity across EIT’s
three-year Bachelor of Nursing Degree. The data visualisation plots three segments: the number of overall
forum sessions (Student Forum Use), discussion pages accessed within a forum (Forum Discuss), and the
number of pages viewed when composing a post (Forum Post). The figure depicts the relationship between total
forum page views, forum post page views and forum composition page views.
The Google Analytics segments feature may be used to filter and sort the data. Segments allow the user to
define and isolate specific types of data and site traffic to aid in custom reporting. Figure 4 shows the use of
three custom segments that isolate the student cohort on EIT’s Bachelor of Nursing degree and cross filtering by
their forum page type. These segments may be shared with other Google Analytics users. Importantly, segments
may be built using the values captured in the “friendly” URL and also Google Analytics’ own values, thus it
becomes possible to build segments that display data filtered by role, programme, course, mobile device type,
screen resolution, Internet provider, location, time period. Segments may also be compared to other segments,
making course, programme, School, and resource comparisons possible.
Importantly, reports may be exported as pdf, CSV, TSV, Excel, Google Spreadsheets for further analysis and
circulation. Alert triggers may be configured to notify administrators of particular events, for example a userdefined percentage increase in mobile device use or a decrease in user activity.

Figure 5: Screenshot of Google Analytics data visualisation of Turnitin student user activity within a
Moodle LMS.

Figure 6: Screenshot of Google Analytics data visualisation of user sessions filtered by mobile device
OS type, displaying the four most popular devices over a defined time period.
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Figure 7: Screenshot of Google Analytics data visualisation of user mobile device OS type, displaying
the four most popular devices over a defined time period. Alternate depiction of data presented in
Figure 6.

Conclusion
To date, information gleaned from this solution has begun to inform a variety of projects and committees across
EIT. Data has been used to calibrate a range of institutional activities, including adjusting Moodle CRON
timings and backup synching, prescribing institutional downtime periods, designing and deploying student
support resources, prioritising staff development in respect to blended and online delivery, as well as providing
evidence to inform resourcing and CAPEX budget setting. Evidence derived from the data has been
instrumental in shaping EIT’s 5 year IT strategic plan and its associated projects; this includes cloud/BYOD
strategies. To date, only some programme and course-level information has been shared with Schools directly.
However, EIT plans to develop reporting processes to feed data to Schools and programme coordinators in order
to augment its programme self assessment practice.
EIT recognises that there is much further to go on its analytics journey. As Norris observes, “Most
conversations in universities about data, information, reporting, and analytics begin with a focus on enterprise
technology and tools for reporting and analysis” (2013, p. 30) and indeed, that is where EIT began. Having now
developed an in-house analytics solution, one based upon accessible technologies and methods, EIT is now in a
position to refine and apply this data across its decision-making structures. An immediate priority is to design
appropriate policies and procedures that ensure the safe and ethical application of this kind of data. Building the
tools to capture and display data is not enough to realise the full value of analytics, but it is in itself an
achievement from which to move forward; and as Bre Pettis famously asserts: “Done is the engine of more”
(Pettis & Stark, 2009).

References
Bichsel, J. (2012). Analytics in higher education: Benefits, barriers, progress, and recommendations:
EDUCAUSE Center for Applied Research.
Gasevic, D., Mirriahi, N., Long, P., & Dawson, S. (2014). Editorial: Inaugural Issue of the Journal of Learning
Analytics. Journal of Learning Analytics, 1(1), 1-2.
Grajek, S. (2011). Research and Data Services for Higher Education Information Technology: Past, Present, and
Future. Educause Review, 46(6), 46.
Hughes, M. J. (2011). Google Analytics Code for Moodle Tracking. Retrieved from
http://blogs.city.ac.uk/citymoodle/2011/12/01/google-analytics-code-for-moodle-tracking/
LaValle, S., Lesser, E., Shockley, R., Hopkins, M. S., & Kruschwitz, N. (2013). Big data, analytics and the path
from insights to value. MIT Sloan Management Review, 21.
Manyika, J., Chui, M., Brown, B., Bughin, J., Dobbs, R., Roxburgh, C., & Byers, A. H. (2011). Big data: The
next frontier for innovation, competition, and productivity. Retrieved from http://
www.mckinsey.com/insights/business_technology/big_data_the_next_frontier_for_innovation
Natsu, J. (2010). Advanced Analytics: Helping Educators Approach the Ideal. eSN Special Report, eSchool
News, 17-23.
Norris, D. M., & Baer, L. L. (2013). Building organizational capacity for analytics. EDUCAUSEreview Online,
1-58.
NZQA. (2014). What is self-assessment? Retrieved from http://www.nzqa.govt.nz/providers-partners/selfassessment/what-is-self-assessment/

118

Oblinger, D. (2012). Game changers: Education and information technologies: Educause.
Pettis, B., & Stark, K. (2009). The Cult of Done Manifesto. Retrieved from
http://www.brepettis.com/blog/2009/3/3/the-cult-of-done-manifesto.html
Siemens, G., & d Baker, R. S. (2012). Learning analytics and educational data mining: towards communication
and collaboration. Proceedings of the 2nd international conference on learning analytics and knowledge.
Siemens, G., Dawson, S., & Lynch, G. (2013). Improving the Quality and Productivity of the Higher Education
Sector Policy and Strategy for Systems-Level Deployment of Learning Analytics: Society for Learning
Analytics Research.
Siemens, G., & Long, P. (2011). Penetrating the fog: Analytics in learning and education. Educause Review,
46(5), 30-32.
Slade, S., & Prinsloo, P. (2013). Learning Analytics Ethical Issues and Dilemmas. American Behavioral
Scientist, 57(10), 1510-1529.
Society for Learning Analytics Research Mission. (2014). Retrieved from
http://www.solaresearch.org/mission/about/
Stevens, M. L., & Silbey, S. S. (2014). Ethical Framework for Learning Research in Higher Education Released
[Press release]. Retrieved from http://asilomar-highered.info/asilomar-pressrelease-20140612.pdf
van Barneveld, A., Arnold, K. E., & Campbell, J. P. (2012). Analytics in higher education: Establishing a
common language. EDUCAUSE Learning Initiative.
Contact author: Shane David Wohlers, swohlers@eit.ac.nz
Please cite as: Wohlers, S. D., & Jamieson, J. (2014). “What in me is Dark, Illumine”: developing a semantic
URL learning analytics solution for Moodle. In B. Hegarty, J. McDonald, & S.-K. Loke (Eds.), Rhetoric and
Reality: Critical perspectives on educational technology. Proceedings ascilite Dunedin 2014 (pp. 110-119).
Note: All published papers are refereed, having undergone a double-blind peer-review process.
The author(s) assign a Creative Commons by attribution 3.0 licence enabling others to
distribute, remix, tweak, and build upon their work, even commercially, as long as credit is
given to the author(s) for the original creation.

119

Badges in the Carpe Diem MOOC
Kulari Lokuge Dona, Janet Gregory
Learning Transformations Unit
Swinburne University of Technology
Gilly Salmon
University of Western Australia
Ekaterina Pechenkina
Learning Transformations Unit
Swinburne University of Technology
Throughout March and April 2014, the Learning Transformations Unit at Swinburne University of
Technology (Melbourne, Australia) developed and delivered the Carpe Diem MOOC (CD
MOOC) via the Blackboard CourseSites platform (coursesites.com). The CD MOOC, which
attracted 1426 registrations, provided participants with the opportunity to learn about the Carpe
Diem learning design process and to apply it to their own educational practice. We discuss the
challenges and opportunities faced by the CD MOOC designers and moderators in offering
participants the opportunity to obtain digital badges for recognition and reward of their
participation and completion of tasks in the CD MOOC. Here we present findings of research into
the impact of badges on the completion of learning tasks and the motivation of participants. We
demonstrate that many of the CD MOOC participants, who were generally well-educated and
mature professionals, were motivated by digital badges – some through to course completion.
Keywords: MOOC, badges, digital badges, Carpe Diem learning design

Introduction
Digital badges, a concept adopted for online gaming (Hamari, 2013), have emerged as a potential technique for
motivating and engaging online learners (Deterding, 2011; Sullivan, 2013). Badges represent learners’
achievements and serve as an incentive to guide and shape learner behaviour (A. Anderson, Huttenlocher,
Kleinberg, & Leskovec, 2013). Educational organisations are considering badges to credential the learning
process (Young, 2012). Early work demonstrates that awarding badges provides an additional form of reward
with the potential to increase learner motivation (Abramovich, Schunn, & Higashi, 2013). Massive Open Online
Courses (MOOCs) have become one of the key players in the use of digital badges to engage and motivate
learners, to reward participation and recognise the achievement of skills and knowledge (Cross & Galley, 2012;
Easley & Ghosh, 2013; Hickey, 2012). Badges allow MOOC participants to collect recognition of achievement
from different learning experiences, leading to a comprehensive set of accomplishments.

The use of badges in education initiatives
Badges have been used throughout history in many guises and forms, including military medals that signify
achievement and/or rank (Halavais, 2011), achievement badges for boy scouts and girl guides (L. S. Anderson
& Gilbride, 2003; Mechling, 2001), and as symbols of membership of particular groups or societies (Alexander,
Barraket, Lewis, & Considine, 2009; Barrett, Pai, & Redmond, 2012). Online games have adapted this tangible
system of reward to create digital badges that give recognition to players achieving different levels and skills
within a game. Badges are also used alongside other rewards, such as voting or ranking, to recognise
contributors’ input on social media websites such as StackOverflow, Y! Answers, Q&A education forums,
Amazon and Yelp, a practice allowing contributors to actively pursue and compete for rewards (Easley &
Ghosh, 2013). The use of tools and social practices that have previously been used to rate, rank, recognise and
reward the contributions and participation of others in social media and online games have prompted education
communities to experiment with implementing digital badges as a reward for achievement (Randall, Harrison, &
West, 2013).
The biggest push for the adoption of badges comes from the online education industry and education reformers
(Young, 2012). A number of organisations, such as The Mozilla Foundation, Peer to Peer University (P2PU)
(p2pu.org/en) and the Khan Academy (khanacademy.org), are involved in such reforms. Furthermore, as we
write this paper, MOOC providers are leading the way in the gathering of evidence of skills required for lifelong

learning occurring outside the traditional classroom environments (Abramovich et al., 2013; McDaniel,
Lindgren, & Friskics, 2012; Randall et al., 2013; Young, 2012). As both reformers and traditional educational
institutions have recognised, the introduction of badges to teaching and learning practice has the potential for
recognition of learning anywhere, anytime, and in any environment, whilst also providing the learner with a
mechanism for capturing evidence and gaining credentials (Antin & Churchill, 2011; Grant & Shawgo, 2013).
Learner motivation is seen as one of the key factors in student success (Brown, Armstrong, & Thompson, 2014;
Clark, Howard, & Early, 2006; De Castella, Byrne, & Covington, 2013). Hence, amongst education researchers
the correlations between the use of badges and learner motivation and participation are among the faster
growing areas of investigation. For instance, Alberts (2010) investigates badges as an alternative motivational
method, while such studies like Bowen and Thomas (2014) and Tally (2012) argue in favour of the use of
badges as mechanisms for recognising learning not included in the official transcript, giving “colleges and
universities a new way to document learning outcomes and to map the pathways students […] follow to earn a
degree” (Bowen & Thomas, 2014). Finally, as Khaddage, Baker and Knezer (2012) argue, badges have the
capacity to serve as a “means of inspiring teaching and learning in the digital age, confirming accomplishments
and validating skills” and as an excellent way of motivating learners as badges allow for the setting of “clear
standards […] that can empower informal learning, and reward and recognise [learners] for undertaking this
challenge” (Khaddage et al., 2012). While the ways in which digital badges are displayed vary (Abramovich et
al., 2013), the underlying benefit of the badge is that once it is earned it can be immediately displayed on such
online spaces as the learner’s social media or online curriculum vitae where potential employers or collaborators
also can view it.
Finally, since digital badges can serve as both an indicator and validator of learner accomplishment, the area
where badges can affect significant changes is that of assessment. A number of issues need to be considered
before discussing the specifics of badge application in the CD MOOC. Within a MOOC, the quizzes and tests
utilised to verify skills predominantly focus on lower-order skills (Tsaparlis & Zoller, 2003) such as
memorisation of facts (Balfour, 2013), while tasks of higher intricacy, such as written assignments, require a
more complex form of assessment. With MOOC-offering (edx.org) institutions like the Massachusetts Institute
of Technology (web.mit.edu) and Harvard University (harvard.edu) (Gregory, 2013) announcing a switch to an
Automated Essay Scoring (AES) application (Dikli, 2006) to assess the written work component in their
courses, other MOOC providers, including Coursera (coursera.org) remain sceptical of fully-automated
assessment mechanisms and insist on using a form of human-based Calibrated Peer Review
(cpr.molsci.ucla.edu) in their own scoring process (Balfour, 2013). A fully-fledged assessment process,
requiring students to demonstrate higher-order skills (e.g. critical thinking, theoretical and research-based
knowledge, problem solving) would require an extensive resource input from the institutions’ academics
(Shepard, 2000) and currently is not viable in MOOC models. However, a number of MOOCs, such as those
offered by Coursera, have attempted to fill this assessment gap by taking advantage of group work and peer
feedback. Even when peer-assessed though, the latter examples lack institutional verification of the learning
process (Balfour, 2013). This is where badges can be utilised to bridge such assessment-related gaps – badges
can complement and support formal assessment techniques while maintaining quality standards through
institutional involvement in the process (Sandeen, 2013). This paper discusses how digital badges were used in
the CD MOOC to streamline the knowledge verification process through the use of both peer feedback and
institutional input from the CD MOOC facilitators.

The Carpe Diem MOOC: the design
The CD MOOC was designed to introduce participants to a learning design process that successfully enables
teams to quickly and effectively design for learning (Salmon, 2013). Armellini and Jones (2008) describe Carpe
Diem as a “design workshop” where course teams “in collaboration with subject librarians and learning
technologists, work to implement effective e-learning designs” (p.19). The Carpe Diem learning design process
normally consists of a two-day, face-to-face workshop with a facilitator, and by the completion of the second
day the course teams have achieved the outcome of a set of online learning activities or e-tivities (Salmon,
2013). The Carpe Diem process comprises six stages: Write a Blueprint, Make a Storyboard, Build a Prototype
Online, Check Reality, Review and Adjust, and Planning your Next Steps (Salmon & Wright, 2014). This
process was presented and adapted for the electronic form of the CD MOOC to ensure that participants were
introduced to each of the six stages of the Carpe Diem process and had the opportunity to design and receive
feedback on their selected learning design.
As the Carpe Diem learning design process is a team based approach, it was important to replicate this within
the online environment to provide participants with the learning and experience afforded by the interaction of
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people with different backgrounds and perspectives. To facilitate interaction, the CD MOOC was designed as an
interactive MOOC (Littlejohn, 2013), with participants randomly allocated to small groups (up to 30 in each),
each with an online facilitator or e-moderator (Salmon, 2011) who would support them as they worked through
the process over the six week period. The Five-Stage Model (Salmon, 2011), a well-established model of a
scaffold for online teaching, guided the design of the CD MOOC to encourage online participation, information
sharing, knowledge creation and application by the CD MOOC participants. The Five-Stage Model used
e-tivities, located within the discussion board on CourseSites to engage participants. Each e-tivity was designed
to ensure that participants understood what was required to complete the task and created opportunities for
collaboration. In addition to the e-tivities, introductory videos, readings and links to additional resources were
provided under Creative Commons Licence to enable participants to review and use the materials in their own
educational practices.
A key focus of the CD MOOC was encouraging participants to complete all activities and to collaborate with
others. This was built into the design of the e-tivities and was supported by the role of the CD MOOC
facilitators who responded to posts on the discussion board, gave information when required and also provided
feedback on work. In addition to the learning process within the structured MOOC, participants were
encouraged to interact through social media, in particular Twitter and Facebook, and were sent regular emails
advising them of new developments in the CD MOOC.
In total, 1426 people from around the world registered for the CD MOOC and of these, 1029 participants
commenced the CD MOOC in March 2014. Following the completion of the CD MOOC, all participants were
invited to fill in a questionnaire about their experiences with the CD MOOC. The questionnaire collected 155
anonymous responses. The majority of the questionnaire participants resided in Australia – the country hosting
the CD MOOC, followed by the United Kingdom, New Zealand, Malaysia and the United States. Of the
participants, 37 percent were between the ages of 46 and 55, followed by 27 percent between the ages of 36 and
45. A large majority (78 percent) held post graduate qualifications and 73 percent were employed full time.
Nearly all participants (approximately 90 percent) worked in the education sector and 67 percent of all
participants were female.
With a few exceptions (DeBoer et al., 2013; Parr, 2014), most MOOCs are dominated by male students in their
30s in full-time employment (Christensen et al., 2013). The CD MOOC participant demographics, however,
differed from the Christensen et al., (2013) findings in relation to gender, employment and age. These
differences are likely to be due to the particular focus of the CD MOOC on learning design, with nearly all
participants working in the education sector which tends to employ more women (Australian Government,
2013).

Carpe Diem badge design
The primary purposes of the CD MOOC badges were to encourage participants to gain skills in learning design
based on the Carpe Diem process (Salmon, 2014) and to motivate e-tivity completion. The requirements for
earning the badges were detailed in the Earn a badge section of the CD MOOC menu in the CourseSites
platform.
Carpe Diem MOOC
Completion badge – Mozilla Open badge

Week 2

Week 3

Week 4

Week 5

Week 6

Look and Feel
Badge

Storyboard
Badge

Create an
e-tivity badge

Reality
Checker Badge

Action Plan
Badge

Figure 1: Carpe Diem MOOC Badge Design
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There was no badge allocated for the CD MOOC Week 1 as the activities in that week were introductory tasks
not specifically related to the Carpe Diem process. In order to gain the “Look and Feel” and the “Storyboard”
Badges (Weeks 2 and 3 respectively) the participants had to complete the tasks and the e-tivities corresponding
to each relevant week of the course, and then officially submit their assignments. To qualify for the “Create an
e-tivity” and “Reality Checker” Badges (Weeks 4 and 5), the participants had to have their work assessed by the
CD MOOC facilitators. A badge was also awarded for the “Action Plan” completed in Week 6. The final Open
Badge was awarded only when the six initial badges had been earned. The final badge also served as an
equivalent to a certificate of completion for the MOOC.
It was possible for a participant to complete the CD MOOC without earning the badges. However the majority
of those who completed also submitted their work to earn badges. Figure 2 shows the six badges participants
received upon submission of their completed task. Participants could immediately display the first five badges
in their CourseSites profile. The final badge (“Carpe Diem MOOC Completion Badge”), which was a Mozilla
Open Badge (www.openbadges.org), could be displayed in a wide range of the participants’ online spaces.

Figure 2: Visual representation of badges

Assessment submission verification and validation
The CD MOOC designers’ intent was to ensure that if a participant was awarded an Open Badge at the
completion of the CD MOOC this achievement represented completion of all the activities in the course and
signalled that the participant had indeed developed an understanding of the Carpe Diem learning design process.
A potential risk in awarding badges arises if there is no process for checking the quality of the tasks submitted,
hence making the badge a reward for submission rather than a reward for understanding and application of
knowledge. Two key components of the Carpe Diem process are the e-tivity creation and the feedback obtained
through reality checking (Armellini & Aiyegbayo, 2010; Salmon, 2013), therefore it was decided that these
components would be individually assessed by the CD MOOC facilitators. In order to assess potentially large
numbers of submissions (Balfour, 2013), and to provide clear guidelines for participants, templates were
designed to standardise the presentation of submitted work. Facilitators could then assess whether the submitted
work addressed the key requirements and demonstrated a competent level of work in relation to the design of
e-tivities and the provision of constructive feedback as a reality checker.

Methods
The use of badges as an educational tool is relatively new, with research related to this area limited, hence an
exploratory research design (Stebbins, 2001) was used in this study to elicit responses from participants in
regards to their CD MOOC experiences, including with digital badges. Though the badges were embedded into
the assessment process for the CD MOOC, it was of interest to analyse whether the presence of badges served as
a motivation for participants to complete the CD MOOC or not. The research design for assessing the value of
badges within the CD MOOC consisted of two key processes: a post-MOOC online questionnaire (completed
anonymously by 155 participants) and 29 phone interviews with questionnaire participants who indicated a
willingness to be interviewed.
In the online questionnaire participants’ opinions on the use of digital badges in the CD MOOC were elicited
using a 5-point Likert scale question statement (Norman, 2010) “I enjoyed being able to earn badges”. The
participants were asked to rank their responses to the statement from “Strongly Agree” to “Strongly Disagree”,
and to provide any further comments on what, in their opinion, worked or did not work. In addition, openended questions elicited comments on badges, the themes of which are presented in this paper along with
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preliminary findings from the interviews. Interview data is currently being analysed, with initial themes
presented below. Findings will be fully reported in future publications.

Findings: impact of digital badges
Over a quarter of the participants (30.7 percent) who commenced the CD MOOC earned the first badge, while
17 percent of the participants who started the CD MOOC earned all the badges including the final badge
(Mozilla Open Badge). The majority of the questionnaire participants either strongly agreed or agreed with the
statement “I enjoyed being able to earn badges”, with 74 percent of the respondents answering positively to the
question.
Table 1: Responses to the question of whether participants enjoyed earning badges
(N: 155)
Response

%

(Strongly) agree

74.4

Neither Agree Nor Disagree

18.5

(Strongly) disagree

7.1

Total

100

While the overall feedback from the CD MOOC participants on the use of badges was positive, the relatively
low percentage of participants (17 percent of the total number of commencers) who earned all the badges
suggests complex dynamics within the CD MOOC cohort regarding badges. Below, we discuss the key
questionnaire findings pertaining to badges, particularly the motivational aspects in relation to the completion of
online tasks and e-tivities.
The theme of motivation linked to earning badges was common across the questionnaire participants: “I like the
earn badges aspect […] it serves as an extrinsic motivation to all the participants to submit their homework”. A
number of participants linked the badges to motivation in a similar way, for instance, one stating that “badges
have really kept me motivated”, while another commented that “earning badges is a good way of motivating
and encouraging”. Participants also noted on how badges helped to keep them “on track to actually complete
things” and how the badges were a “good method to push me into doing what was needed to study the subject
matter”. Finally, a participant linked keeping on track with the course assignments to earning badges: “as far as
keeping on one track to at least do something per week, rather than… I haven’t got this done so I’m not going to
worry about it”. Thus the badges served two purposes: that of extrinsically motivating the participants and also
operating as a guide and check for progress.
Findings that the CD MOOC participants reported lacking knowledge about badges or even admitting some
negative connotation they had initially attached to badges can be explained by the specifics of the composition
of the CD MOOC cohort. The cohort, atypical when compared to MOOCs student bodies overall, is unique in
that they are mature-aged and are predominantly engaged in the field of education, in a teaching or research
capacity. The concept of badges as signifiers of knowledge and achievement was a new concept to many
participants. One participant observed how they had “never worked with badges before” but yet “found them
strangely motivating - in terms of closure and satisfaction”. The value of badges became apparent with another
participant stating that “before this course, I thought badges were childish. Now I noticed how motivating they
can be”. Badges were also recognised for their reward element with statements such as “it was something to
work for. There was a ‘reward’ for doing the work”, demonstrating the value of the immediate recognition of
work done.
Competitiveness among the CD MOOC participants presents another topic of discussion as it appears that the
badges as rewards not only worked as motivators to the participants to complete the tasks but also provoked
some competitive behaviours among them, as the quote below suggests:
I think we all have this kind of competitive streak in us and also that we want to be rewarded is a
basic psychological need, and there is a satisfaction in the knowledge that you are actually doing
well and that’s a confirmation of that. It’s playful too, which people like so I thought it was good,
I enjoyed getting my badge and…yes, it was good it really works.
Throughout the CD MOOC there was also evidence that participants were keen to obtain their badges as the
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facilitators received emails from participants asking when they would receive their badges for the tasks that
were being reviewed.
Table 2: Descriptive responses to the interview question “Would you use badges in your practice?”
(N: 29)
Response

%

Yes

72.4

No

13.8

Uncertain

6.9

Answer not given

6.9

Total

100

Analysis of the interview data is still a work in progress, however, early indicators point to a strong motivational
aspect to the use of badges in the CD MOOC, with some participants quite surprised by their own reactions.
Comments made by participants during interviews tended to concur with responses to open-ended questions in
the online questionnaire. For example, one participant stated that he was at first “rather sceptical about badges”
but then “noticed that [badges] had motivated [him] to study”, a view that was discussed in more detail by
another participant who commented that he was “a bit sceptical about badges but I was really pleased to be
picking them up. At the end I was waiting for my last badge, kind of the culmination badge. I was very anxious
that I wasn’t going to get it. I was really pleased when I did, I’m not sure what that was about but it worked for
me. […] It was a bit unexpected because, you know, I’m fifty years old, I’m looking at that and going ‘badges
that’s a bit of a laugh’ but there is something motivating about them.”
In addition to motivation, some participants spoke of the competitive aspect of earning the badges: “I think we
all have this kind of competitive streak in us and also […] we want to be rewarded – is a basic psychological
need, and there is a satisfaction in the knowledge that you are actually going well and that’s a confirmation of
that.” Finally, badges were seen as a reward on their own: “[What I liked about the badges was] the fact that it
was something to work for. There was a ‘reward’ for doing the work.”

Conclusions!
Motivation in online learning provision is a complex and multi-faceted phenomenon sensitive to situational
conditions (Hartnett, St George, & Dron, 2011, 2014). While motivation plays an important role in how students
engage in learning (Schunk, Meece, & Pintrich, 2014), different students show different forms of motivation,
and these do not necessarily remain stable. This complex issue of learner motivation is highly debated, and a
growing body of research suggests that further understanding is needed in online contexts, in particular with
MOOCs providing further opportunities for study (Bekele, 2010; Hartnett et al., 2011; Kim & Frick, 2011).
The CD MOOC participants were different to a typical MOOC student sample – our participants were older,
more likely to hold a postgraduate degree and were predominantly engaged in teaching or research practice. The
composition of the CD MOOC cohort is therefore likely to have shaped the pattern of the participants’
engagement with the course, affecting how and why they became motivated to complete the tasks and earn the
badges. The findings demonstrate that the CD MOOC participants were likely to be already motivated to learn
about the Carpe Diem design prior to commencing the course, and hence badges may not have been the key
motivator of their engagement and completion, but rather an additional element the participants could choose to
engage with or not.
The majority of the questionnaire participants positively assessed their engagement with badges. Those
participants who expressed initial lack of interest, lack of understanding or even distrust towards badges often
discussed how their views changed towards embracing the badge system within the CD MOOC as a result of
their experiences. Some respondents commented that they found themselves becoming competitive with other
CD MOOC participants in their earning of badges. The CD MOOC cohort was dominated by participants
employed in the field of education. Therefore, the participants’ interest in badges could have been affected by
their perspective as educators, who might consider badges as a possible gamification element to introduce in
their own teaching practice. Such shifts in understanding and acceptance, followed by application of the badge
in their own teaching practice, are all topics for further investigation based on the CD MOOC data.
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Regardless of the uniqueness of the CD MOOC cohort, our findings demonstrate that the majority of
questionnaire participants found the badges motivating. Participants reported that the badges acted as a
motivator to complete e-tivities and finish the course. Some participants suggested their openness to using
badges in their own educational practice. However, whilst the questionnaire participants were generally positive
about the badges as additional motivators, it was clear that badges alone we insufficient motivation for
everyone. Three hundred and forty participants who gained a first badge in the CD MOOC did not continue to
submit work for more badges to earn their open completion badge. This indicates that, unless there are other
motivations at play, badges alone are not always sufficient.
Emerging technologies provide many tools that can be used within a MOOC and across other learning
environments to improve teaching and learning practices, to better engage and motivate students and to ensure
positive student experiences. Our findings suggest that online badges are an innovative method, able to motivate
participants as well as improve their engagement outcomes. Badges, therefore, can be used successfully in a
MOOC, both as an internal system of rewards, motivation and progress tracker and as an externally recognised
reward, which, as in the case of the CD MOOC, equates to a certification of course completion and serves as
evidence of skills and knowledge acquired. The ability for the CD MOOC participants to transport the final
reward - Open Badge – to a range of online spaces and social media sites enables learners to immediately
showcase the skills they have gained to employers or other interested parties. In-depth studies could identify
correlations between different types of badges, students’ levels of motivation, the impact of badges on
completion of a MOOC, and achievement rates. While digital badges have been credited with being able to
transform the way learning is recognised both in formal and informal learning contexts (Hickey, 2012), the use
of badges in online learning is still in its infancy. Further research is needed to ascertain the effects of badges on
learner motivation, and the achievement of learning outcomes and skills.
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How do virtual world experiences bring about learning? A
critical review of theories
Swee-Kin Loke
University of Otago
While students do learn real-world knowledge and skills in virtual worlds, educators have yet to
adequately theorise how students’ virtual world experiences bring about this learning. This paper
critically reviewed theories currently used to underpin empirical work in virtual worlds for
education. In particular, it evaluated how applicable these theories’ learning mechanisms are to
virtual world-based learning. Eleven theories were identified from 80 journal papers. Four
learning mechanisms were found to be applicable to virtual worlds: that students learn through
reflection, verbal interactions, mental operations, and vicarious experiences. However, one
commonly-implied learning mechanism was found to be inapplicable to virtual worlds: that
students undergo a physical sensorimotor experience of the real-world phenomenon through their
virtual world actions. An alternative theory is needed to explain how students’ virtual world
actions might bring about learning, so as to help educators determine what exactly students can
learn by performing virtual world actions.
Keywords: virtual worlds, learning theories, literature review

Introduction
Educators have used many forms of virtual worlds for teaching. In this paper, “virtual worlds” refer to
computer-based, multi-user virtual environments that simulate real or fictional life and that users experience
using their graphical representations or avatars. Examples of such desktop virtual worlds include Second Life
and Active Worlds. This definition excludes Cave-type virtual reality environments where users wear headmounted displays and where their physical movements are tracked in real time because such sophisticated
technologies are currently not readily available to educators.
Many educators have speculated on the potentials of virtual worlds, notably to mimic real-world settings and
practices (e.g., Salmon, 2009; Warburton, 2009; Whitton, 2012). In this paper, “real-world” means the physical
world where students are expected to apply their knowledge and skills ultimately. For example, some educators
believe that students can develop real-world clinical reasoning by practising clinical reasoning in virtual worlds
(Boulos, Hetherington, & Wheeler, 2007). Empirical studies in the area have since reported that students do
learn such things as clinical decision-making (Loke, Blyth, & Swan, 2012), ethics (Houser et al., 2011), and
how to conduct home visits (Wilson, Brown, Wood, & Farkas, 2013) by engaging in virtual world-based
activities.
However, educators have not adequately theorised how students’ virtual world experiences bring about the
learning of real-world knowledge and skills. This is one instance of a general under-theorisation of research in
virtual worlds for education: two literature reviews have concluded that the pedagogical basis for using virtual
worlds is under-theorised (Savin-Baden et al., 2010) and the design of virtual worlds more intuitive than theorybased (Dalgarno & Lee, 2010). Most empirical explorations in the area have a pragmatic rather than theoretical
focus, typically focussing on practical issues when using virtual worlds for teaching (Wang & Burton, 2013).
Theorising how virtual world experiences bring about learning can help educators determine what their students
can learn from virtual world experiences. Learning theories explain the mechanisms or processes underlying
particular learning experiences (Mayes & de Freitas, 2004; Suppes, 1974). If educators knew which learning
mechanisms apply to a particular learning experience, they would be better able to determine what their students
can learn from that experience. For example, the theoretical mechanism underpinning Skinnerian teaching
machines is operant conditioning, according to which students can acquire particular behaviours based on the
types of reinforcement they get (Skinner, 1965). Knowing this, theoretically informed educators would use
teaching machines to develop their students’ ability to repeat transmitted information, but not the ability to act
creatively in new situations (Piaget, 1970).
To find out the theories currently used to explain how virtual world experiences might bring about the learning
of real-world knowledge and skills, a systematic literature review of empirical work in virtual worlds for
education was conducted. Two research questions guided the study:

1. Which theories do educators use to underpin educational virtual worlds?
2. How applicable are these theories’ learning mechanisms to virtual worlds?
If educators knew which learning mechanisms apply to virtual worlds and which do not, they would be able to
more precisely determine what their students can learn from virtual worlds and what they cannot.
This literature review aims to understand the theories used to underpin educational virtual worlds, unlike others
that sought to map current educational uses of virtual worlds (e.g., de Freitas, 2008; Hew & Cheung, 2010; Kim,
Lee, & Thomas, 2012). For example, de Freitas (2008) mapped virtual worlds to be used for role plays,
socialisation, and training.
Four other literature reviews are similar in that they also sought to identify learning theories used to design
educational virtual worlds. All four reported the predominance of experiential learning, social constructivist, and
constructivist theories (Dass et al., 2011; Mikropoulos & Natsis, 2011; Savin-Baden et al., 2010; Wang &
Burton, 2013). However, they are different from this review in the following ways: firstly, Savin-Baden et al.'s
(2010) review was not a systematic literature review and hence did not summarise the theories comprehensively.
Secondly, two of the reviews are different in scope: Wang and Burton (2013) limited their search to publications
on Second Life and excluded other virtual worlds such as Active Worlds, River City, and Quest Atlantis
(included in this review); Mikropoulos and Natsis' (2011) review was broader and included other virtual reality
applications such as head-mounted displays and haptic systems. Thirdly, none of the four reviews focussed on
how applicable the theories are to virtual world-based learning. Instead, Dass et al. (2011) and Mikropoulos and
Natsis (2011) focussed inversely on how adequately virtual worlds support the kinds of learning described in
learning theories (e.g., how well virtual world group discussions support social constructivist learning).

Method
On 16th May 2013, three databases were searched using “virtual world*” and “education (subject)” as keywords.
Results were limited to peer-reviewed papers published during 2008-2012 in English.
The search yielded 206 papers from ERIC Proquest, 240 from Academic Search Complete, and 49 from
PsycINFO (a total of 437 distinct publications, taking overlaps into account). The choice of the three databases
was reasonable and sufficient because they jointly indexed an estimated 12,000 journals as of January 2013.
They also included the ten key educational technology journals listed by Atkinson (2012). Moreover, other
scholars in the field frequently used these databases (e.g., Hew & Cheung, 2010; Wang & Burton, 2013).
All 437 abstracts were read and 80 relevant papers (published in 52 different journals) were identified. Relevant
papers consisted of empirical work involving virtual worlds as defined above, implementation with students,
and in mainstream curriculum (e.g., not library services). Discarded papers included literature reviews,
conceptual papers (e.g., speculating about the educational potential of virtual worlds), empirical work not
involving virtual worlds as defined above (e.g., laparoscopic simulators), and empirical work involving learning
objectives bound within the virtual world (e.g., computer science students programming a virtual world).
The unit of analysis was the individual paper. As each relevant paper was read, the following information was
recorded in a summary table: first author, paper’s title, year of publication, journal’s name, and theory/ies used.
The theories were often explicitly stated, for example:
• “our research [was] guided by an experiential learning pedagogy” (Mathews, Andrews, & Luck, 2012, p.
21); and
• “Pedagogical considerations arise from the constructivist, experiential, and problem-based learning models”
(Cook, 2012, p. 523).
Where there was ambiguity about the theories used (e.g., when authors stated that students were “learning by
doing” with no further precision), it was coded that no explicit theory was used.
Eight of the theories found were variations of more foundational theories. These eight theories were each used
in only one paper. To further summarise the data, these eight theories were coded as the learning theory they are
derived from:
• computer-supported collaborative learning as social constructivism (based on Stahl, Koschmann, & Suthers,
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2006);
• Salmon’s five-stage model of e-tivities as social constructivism (based on Salmon, 2007);
• Deutschmann and Panichi's (2009a) task design framework as social constructivism (based on Deutschmann
& Panichi 2009b);
• distributed cognition, activity theory, and ecological psychology as situated learning (based on Greeno,
2006);
• Barab, Gresalfi, and Ingram-Goble's (2010) theory of transformational play as experiential learning and
projective identity model (based on Barab et al., 2010); and
• Pedler's (2007) action learning process as experiential learning (based on Pedler, 2007).

Findings and discussion
Theories used
Eleven theories were used in the 80 relevant papers. Of the relevant papers, 24 were not explicitly underpinned
by any theory. Of the 56 remaining papers, 70 explicit statements of the theories used were located. Some
papers were underpinned by more than one theory. From the 70 explicit statements, 11 different theories that
underpin virtual worlds for education were identified (see Figure 1 for the distribution of theories and go to
http://bit.ly/1b8qsK5 for the full list of papers and corresponding theories).

Figure 1. Distribution of theories underpinning empirical work in virtual worlds for education.
These findings concur with four previous literature reviews that also reported the predominance of experiential
learning, social constructivist, and constructivist theories in virtual world-related work (Dass et al., 2011;
Mikropoulos & Natsis, 2011; Savin-Baden et al., 2010; Wang & Burton, 2013). This review reveals a fuller
range of theories and the frequent use of presence theory, absent from the four previous literature reviews.
There was no explicit theory used in 24 papers (30%), supporting observations that many educators only use
implicit theory when designing teaching innovations in virtual worlds (Savin-Baden et al., 2010). In the related
field of game-based learning (including virtual game worlds), a meta-analysis showed that an overwhelming
86% of studies published between 1971 and 2009 were not explicitly underpinned by any learning theory (Wu,
Hsiao, Wu, Lin, & Huang, 2012).
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Critical evaluation
Seven of the 11 theories will now be evaluated regarding how applicable their learning mechanisms are to
virtual worlds. Four theories are excluded because they neither apply to, nor illuminate the virtual world
learning experience. Two of these four theories do not explain learning processes: Csikszentmihalyi's (1990)
flow theory explains how people achieve well-being and happiness; Dees et al.'s (2007) transactional model of
teaching is a framework meant to guide teacher reflection. The other two excluded theories aim mainly to
compensate for the separation of teachers and students in distance education and focus mainly on text-based
communication (not on virtual worlds involving avatars and situated actions). Garrison, Anderson, and Archer’s
(1999) community of inquiry framework prescribes, for example, that educators create a safe online
environment where students can communicate openly; Moore's (1993) transactional distance theory prescribes
that educators use technologies featuring interpersonal communication so as to reduce the transactional distance
between teachers and students.
The critical evaluation of the seven theories is divided into two parts: first, five learning theories will be
examined. It was found that, when applied to virtual worlds, these theories commonly imply that students gain a
physical sensorimotor experience of the real-world phenomenon through their virtual world actions. In the
second part, two other theories will be examined in terms of their ability to explain how students’ virtual world
actions might be similar to a physical sensorimotor experience of the real-world phenomenon.
Experiential learning
The majority of authors using experiential learning theory to underpin their work cited Dewey (1938) and Kolb
(1984). Kolb drew extensively from Dewey’s work and hence Kolb’s experiential learning theory will be the
focus here. The theory critiques the transmission model of teaching where teachers deliver a static set of
information to students. It proposes instead that students learn through their personal lived experiences.
The theory’s mechanism consists of active experimentation in the world yielding “concrete experience” (Kolb,
1984, p. 30), followed by reflection to make meaning of the concrete experience. The theory holds that, by
reflecting on their real-life experiences, students will be able to act creatively in new situations in the real world.
When experiential learning theory is applied to virtual worlds, it is implied that students undergo concrete
experiences of the real-world phenomenon in virtual worlds. For example, some authors claim that virtual
worlds offer students “real-world, hands-on experiences” (Leggette, 2012, p. 125) and “concrete experiences”
(Wehner, Gump, & Downey, 2011, p. 280). However, it is implausible that students undergo a concrete
experience of the real-world phenomenon in virtual worlds. Unless the correspondence between the virtual
world experience and the concrete experience is explained, experiential learning theory is inadequate in
explaining how the virtual world experience might bring about learning of real-world knowledge and skills.
Experiential learning theory also highlights the importance of reflection to make meaning of concrete
experiences. For example, after role-playing as doctors in a virtual hospital, medical students hold a debriefing
session with their tutor to examine their virtual performance (Loke, Blyth, & Swan, 2012). While debriefing is
not strictly part of the virtual world experience, it is integral to experiential learning theory. It is plausible that
students can make meaning of their virtual world performance by reflecting on it: the reflection phase is similar
whether students’ performance is undertaken in the virtual or real world. In this case, experiential learning
theory does explain how the virtual world experience brings about learning.
Situated learning
The majority of authors using situated learning theory to underpin their work cited Lave and Wenger’s work
(Lave & Wenger, 1991; Wenger, 1998). The theory critiques the idea that human cognition resides in the
individual’s head, independent of context. The theory proposes instead that the ways in which human beings
think and act are inherently coupled with their socio-cultural context (Lave, 1988).
When situated learning theory is applied to virtual worlds, it is implied that the virtual world would provide a
realistic enough context to lead students to think and act as they would in real-world situations. For example, in
a virtual mine, mining personnel are tasked to apply the correct procedures to an emergency evacuation scenario
(Garrett, 2012). It is implied that the virtual mine would provide a realistic enough context to lead mining
personnel to think and act as they would in a real mine.
It is plausible that students role-playing in virtual worlds think as they would in real-world situations: Garrett
(2012) concluded that mining personnel needed to apply their real-world thinking processes to resolve
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emergency evacuation tasks (e.g., decide on movement speed so that ‘physical’ exertion did not deplete oxygen
supply prematurely). In this case, situated learning theory does explain how the virtual world experience brings
about learning of real-world knowledge and skills.
However, it is implausible that students role-playing in virtual worlds act as they would in real-world situations:
deciding on one’s movement speed in a virtual mine (by pressing a button) is not the same action as adjusting
one’s physical exertion in a real mine. It is implausible that learners undergo such a physical experience in
virtual worlds. In this case, unless the correspondence between the virtual world experience and the physical
experience is explained, situated learning theory is inadequate in explaining how the virtual world experience
might bring about the learning of real-world knowledge and skills.
Social constructivism
The majority of authors using social constructivism to underpin their work cited Vygotsky (1978). The
Vygotskyan theory of social constructivism critiques the idea that learning results either solely from
environmental stimulation or solely from biological maturation. The theory holds instead that learning results
from a person’s internalisation of social practices.
The theory’s mechanism is internalisation, or the transformation of knowledge from the social to individual
planes. Internalisation arises from social interactions. For example, during their final year of medical education,
trainee doctors are often paired with experienced clinicians in the hope that, by practising clinical reasoning
with their mentors, the trainees would develop their individual clinical reasoning ability.
When social constructivism is applied to virtual worlds, it is implied that these social interactions occur in
students’ virtual world experience. For Vygotsky (1978), these social interactions involve both verbal and
bodily hands-on activity: “children solve practical tasks with the help of their speech, as well as their eyes and
hands” (p. 26). The following is an example of a ‘hands-on’ action in a virtual world: in a virtual construction
plant, three trainees dismantle a tower crane collaboratively (Guo, Li, Chan, & Skitmore, 2012). Using Nintendo
Wii controllers, one trainee operates another tower crane while the other two connect the crane elements to the
hook. Taking social interactions as a predominantly hands-on activity, it is implied that the virtual world
experience brings about learning in the same way as a hands-on experience. However, it is implausible that
students undergo a hands-on experience of the real-world phenomenon in virtual worlds: controlling a virtual
tower crane on a computer screen is not the same hands-on experience as controlling a real tower crane. In this
case, unless the correspondence between the virtual world experience and the hands-on experience is explained,
social constructivism is inadequate in explaining how the virtual world experience might bring about learning.
Social interactions can alternatively be taken to be a predominantly verbal interaction. For example, in the
virtual construction plant described above, the three trainees verbally communicate with one another to
dismantle the tower crane successfully. Taking this perspective, it is implied that the virtual world experience
brings about learning in the same way as a verbal interaction with others. This implication is plausible because a
verbal interaction is similar whether in the virtual or real world. In this case, social constructivism does explain
how the virtual world experience brings about the learning of real-world knowledge and skills.
Constructivism
The majority of authors using constructivism to underpin their work cited Dede (1995), Dickey (2005) and
Papert (1980), whose work can be traced back to the Piagetian theory of constructivism. The theory critiques the
transmission model of teaching that solely emphasises the impact of the environment on cognitive development.
Instead, the theory foregrounds the role of learners in constructing their own knowledge, holding that “a truth is
never truly assimilated as a truth except insofar as it has been first been reconstructed or rediscovered by means
of some activity adequate to that task” (Piaget, 1970, p. 26).
This activity constitutes the theory’s mechanism. It involves interactions between learners and their
environment, during which learners continually re-interpret their experience to match their conceptualisations
(assimilation) and adjust their conceptualisations to match their experience (accommodation).
When constructivism is applied to virtual worlds, it is implied that these learner-environment interactions occur
in students’ virtual world experience. Piaget (1970) was clear that such interactions involve both bodily
sensorimotor activity and mental operations. The following is an example of a ‘bodily’ interaction in a virtual
world: in a virtual hospital where medical students role-play as doctors, students click on the virtual patient’s
chest to perform a ‘physical’ examination and receive feedback in the form of heart sounds (Loke, Blyth, &
Swan, 2012). Taking reconstruction as a predominantly sensorimotor activity, it is implied that the virtual world
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experience brings about learning in the same way as a sensorimotor experience. However, it is implausible that
students undergo a sensorimotor experience of the real-world phenomenon in virtual worlds: clicking on the
virtual patient’s chest is not the same sensorimotor experience as physically examining a human patient. In this
case, unless the correspondence between the virtual experience and the sensorimotor experience is explained,
constructivism is inadequate in explaining how the virtual world experience might bring about learning.
Learner-environment interactions can alternatively be taken to be a predominantly mental operation. For
example, in the virtual hospital described above, medical students mentally eliminate improbable diseases based
on their virtual patient’s responses and decide if a ‘physical’ examination is needed. Taking learner-environment
interactions as a mental operation, it is implied that the virtual world experience brings about learning in the
same way as a mental operation. This implication is plausible because a student’s mental operation (e.g.,
decision-making) is similar whether in the virtual or real world. For example, Roy, Wilkinson, Walker, and
Blyth (2013) examined the construct validity of role-playing in a virtual hospital and reported that the clinical
decision-making required in a virtual clinical case resembles real-world clinical decision-making. In this case,
constructivism does explain how the virtual world experience brings about learning.
Self-efficacy theory
The authors who used self-efficacy theory to underpin virtual worlds for learning cited Bandura’s (1997) work.
In this theory, self-efficacy is defined as people’s personal beliefs about their capability to complete a particular
task. Self-efficacy is influenced by four factors:
1.
2.
3.
4.

actual performances or what people do firsthand (enactive experiences);
watching peers successfully perform the task (vicarious experiences);
verbal persuasion that lead people into believing that they can overcome challenges; and
physiological and affective states.

For example, enactive experiences influence self-efficacy in the following way: past successes in performing a
particular task will raise one’s self-efficacy in performing the task in future; past failures will lower it.
When self-efficacy theory is applied to virtual worlds, it is implied that enactive experiences and/or vicarious
experiences occur in students’ virtual world experience. The following is an example of enactive experiences in
a virtual world: in a virtual Chinese restaurant, language students are tasked to order food in Mandarin
(Henderson et al., 2012). This virtual experience is expected to raise their self-efficacy in ordering food in the
real world, as would a firsthand experience in a real Chinese restaurant. However, while it is plausible that
ordering food in a real restaurant could serve as an enactive experience to ordering food in the real world, it is
less plausible that ordering food in a virtual restaurant could serve as an enactive experience to ordering food in
the real world. In this case, unless the correspondence between the virtual world experience and the real-world
experience is explained, self-efficacy theory is inadequate in explaining how the virtual world experience might
bring about the learning of real-world knowledge and skills.
The virtual world experience can alternatively be taken to be the student’s vicarious experience. For example, in
the virtual restaurant described above, getting students to observe their classmates’ avatars order food in a
virtual restaurant is expected to raise their self-efficacy in ordering food in the real world, as would observing
their classmates order food in a real restaurant. If taking this perspective, it is implied that the virtual world
experience influences self-efficacy in the same way as a vicarious experience. This implication is plausible
because a student’s vicarious experience is similar whether in the virtual or real world. Neuroscience research
also suggests that it is plausible that a student’s mirror neurons would fire while observing another avatar
perform an action (de Freitas, 2008). In this case, self-efficacy theory does explain how the virtual world
experience brings about learning.
The five learning theories above adequately explain how four learning mechanisms are applicable to virtual
worlds: that students learn through reflection, verbal interactions, mental operations (e.g., decision-making), and
vicarious experiences.
However, when applied to virtual worlds, the five learning theories commonly imply that students undergo a
physical sensorimotor experience of the real-world phenomenon through their virtual world actions. This
implication is implausible unless the correspondence between the virtual world action and real-world action is
explained. The two remaining theories, presence theory and the projective identity model, have been used to
explain this correspondence.

134

Projective identity model
The authors who used the projective identity model to underpin virtual worlds for learning cited Gee's (2003)
work in video games for learning. The model explains how gamers learn to become certain kinds of people (e.g.,
scientists, footballers) through the interaction between their real-world and virtual identities. Using the video
game Lara Croft: Tomb Raider as an example: to play Lara Croft successfully, gamers would have to adopt
their virtual character’s goals and values (e.g., to stop enemies from obtaining a powerful ancient relic) as well
as project their own goals and values into Lara Croft (e.g., to minimise the number of mutants Lara kills). It is
through the interaction between gamers’ real and virtual identities that their “projective identity” (Gee, 2003, p.
55) is formed and that their avatar becomes their “surrogate mind and body” (Gee, 2008, p. 258).
According to Gee (2008), the mechanism underlying the projective identity model is Clark’s (1997) extended
mind theory. This theory holds that human cognition is not limited to our heads, but extends into the local
environment, “parasitizing environment resources” (p. 63). For example, while using a calculator, a person
might offload some cognitive load (e.g., the recall of previously-stored numbers) onto the machine. Clark
(1997) claims that the user’s brain and the calculator might become so tightly coordinated that the inner and
outer systems work together “as a single integrated computational unit” (p. 66).
When the extended mind theory is applied to virtual worlds, it is implied that the student and her avatar could
form such an integrated computational unit. However, forming such a computational unit does not imply that the
student’s avatar would necessarily become her surrogate mind and body; the student might simply be making
use of her avatar as she would a calculator. Therefore, the extended mind theory does not explain how a
student’s virtual world action might correspond to her real-world physical action.
Presence theory
The majority of authors using presence theory to underpin their work cited Blascovich (2002), Heeter (1992),
Slater (1999), Steuer (1993), Winn (1993), and Witmer and Singer (1998). Many definitions of “presence” exist
in the field of Virtual Reality. Witmer and Singer's (1998) is one of the most commonly accepted: “Presence is
defined as the subjective experience of being in one place or environment, even when one is physically situated
in another” (p. 225). Presence theory assumes that, if a user experiences a high degree of presence in virtual
reality, the psychological processes activated by her interactions with virtual reality will be similar to those
activated by her interactions with the physical world (Winn, 1993). For example, to treat fear of flying, patients
are exposed to a virtual airplane in the hope of activating the same emotional anxiety as when exposed to an
actual airplane (Rothbaum, Hodges, Smith, Lee, & Price, 2000). In virtual worlds for education, if a student
experiences a high degree of presence, it is implied that she would experience a similar psychological state as
when she is performing a real-world action.
Care must be taken in applying presence theory to desktop virtual worlds: researchers in the field of Virtual
Reality have rarely studied presence in desktop virtual worlds (Schroeder, 2010). Instead, these researchers
mostly investigate Cave-type virtual reality environments where users’ physical movements are tracked.
Researchers in Virtual Reality are divided on whether users can experience presence in desktop virtual worlds.
This depends on their conceptions of how presence is generated: one group believes that presence is more
dependent on the virtual reality system’s technological features. For example, Steuer (1993) recommends vivid
graphics to generate presence in virtual reality. This group would classify desktop virtual worlds as nonimmersive because of their relatively low graphical and behavioural realism (Bailenson & Blascovich, 2004;
Schroeder, 2010; Winn, 1993). For this group, immersive environments include Cave-type systems where users
control avatars in naturalistic ways (e.g., user’s arm movements control avatar’s arms). If taking this
perspective, presence theory states that desktop virtual worlds are ineffective in generating presence in virtual
reality, and that a student’s virtual world action does not correspond to her real-world physical action.
The other group of researchers believes that presence is more dependent on people’s psychological responses
and less on technological features (Slater, 1999). This group believes that people can mentally evoke a sense of
presence in desktop virtual worlds (as well as in other contexts such as reading novels and watching movies).
For example, Regenbrecht and Schubert (2002) conducted an experiment involving a desktop video game and
reported that both actual interactions and the gamers’ perceived interaction possibilities increased their sense of
presence in the game.
However, Regenbrecht (personal communication, June 11, 2014) asserted that many actions in Second Life are
so unrealistic and ‘cartoonish’ that they are likely to hinder people’s psychological efforts in evoking presence,
causing many breaks in presence (Slater & Steed, 2000). For example, in a virtual hospital, some students did
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express that Second Life’s built-in animation of avatars typing in mid-air (to signal text chatting) made the
patient-doctor interaction less believable (Loke, Blyth, & Swan, 2012). Compared to commercial video games,
actions in Second Life are typically depicted in rudimentary ways (e.g., the avatar’s arm tends to flail
unrealistically by default when interacting with objects). It is impossible to verify if all other desktop virtual
worlds also feature cartoonish actions; Second Life is the most popular virtual world in education (Wang &
Burton, 2013). Therefore, even if presence is dependent on people’s psychological responses, I contend that
students can at best evoke a sense of presence intermittently in desktop virtual worlds. Regarding virtual world
actions, given that virtual world actions are likely to be cartoonish and cause breaks in presence, I speculate that
students are unlikely to feel a sense of presence when undertaking virtual world actions in desktop virtual
worlds. In turn, presence theory would indicate that a student’s virtual world action is unlikely to correspond to
her real-world physical action.

Conclusions
To find out the theories currently used to explain how the virtual world experience might bring about the
learning of real-world knowledge and skills, a systematic literature review of empirical work in virtual worlds
for education was conducted. Eleven theories were identified and seven reviewed. The seven theories
adequately explain how four learning mechanisms are applicable to virtual worlds: that students learn through
reflection, verbal interactions, mental operations (e.g., decision-making), and vicarious experiences. Knowing
this, educators can more precisely determine what students can learn in virtual worlds: for example, in a virtual
hospital, medical students can learn to decide when is an appropriate time to intubate a patient, but cannot learn
how to physically insert the tube into a patient.
However, one commonly-implied learning mechanism is inapplicable to virtual worlds: that students undergo a
physical sensorimotor experience of the real-world phenomenon through their virtual world actions. As such,
educators should be cautious in suggesting that virtual world experiences could replace real-world internships,
as suggested by Drake-Bridges, Strelzoff, and Sulbaran (2011) and Vergara, Caudell, Goldsmith, and Alverson
(2008). The physical experience is still very much needed. Also, it is questionable whether “learning-by-doing”
(Dede, 1995, p. 46) is the best way to conceive learning in desktop virtual worlds, unless “doing” refers only to
verbal interactions and decision-making, and not to embodied actions. Further inquiry will be carried out to
determine a better way to conceive learning in virtual worlds.
An alternative theory is needed to explain how students’ virtual world actions might bring about the learning of
real-world knowledge and skills. Explaining this is important because offering students the experience to
undertake “embodied actions” (Dalgarno & Lee, 2010, p. 16) and “performative learning” (Warburton, 2009, p.
421) has been claimed to be a key affordance of virtual worlds. Such an alternative theory would help educators
determine what exactly students can and cannot learn by performing virtual world actions.
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Outcomes from a Digital Literacy Project: the EIT
experience
Stephanie Day, Lynda Corner
Educational Development Centre
Eastern Institute of Technology, New Zealand
The Digital Literacy Project was launched in response to recognising that the use of technologies
to enable dual campus collaborative teaching and learning required an improvement in the digital
skills of staff. The project used a process of self-assessment and competency based training to
address identified needs in workplace, educational and communication technology skills. On
completion of the project, staff were surveyed and asked about their experiences of the selfassessment and training processes. Staff indicated that while the needs self-assessment process
was cumbersome, time-consuming and sometimes confusing, the training received was beneficial,
but needed to be timely, personally relevant and easily accessible. As a result of this research, it is
recommended that the self-assessment process be consolidated and that the Institute consider
mechanisms to measure the overall effectiveness of ongoing training initiatives with respect to
training delivery, embedding of new skills and Institutional Return on Investment.
Keywords: Digital Literacy, ICT literacy, staff development, training, technology

Introduction
In 2011, the Eastern Institute of Technology (EIT) launched a Digital Literacy Project to improve the digital
skills of all staff. The project was driven by institutional change, and the subsequent harmonisation of the
academic portfolio meant technology-enhanced learning and teaching was a necessity. In conceptualising the
focus of the project, EIT adopted the NZ Ministry of Education’s (2004) definition of digital literacy “the ability
to use digital technology, communication tools, and/or networks to locate, evaluate use and create information”
as its guiding philosophy.
This paper reports on the training outcomes of the Digital Literacy Project. The reality of delivering
institutional-wide training programs to staff with differing needs, base skills, and attitudes, is discussed in the
context of digital literacy as adopted by the project. Feedback from staff gives valuable input into the future
direction of this initiative as the project is folded into business as usual and becomes part of the induction
process for new staff.

Literature review
The concept of Digital Literacy is generally accepted to mean the ability to confidently use, manage and create
digital information in an effective way (Clark & Visser, 2011; Ferrari, 2012). Other related and overlapping
concepts are often referred to in the same context, and include terms such as digital competency, ICT literacy
and digital skills (Ala-Mutka, 2011), but essentially, the digitally literate not only have technical skills to
perform software tasks and operate digital devices (Markauskaite, 2006), but have a variety of complex
cognitive and behavioural skills essential to interpret information, collaborate and communicate, ensuring
survival in a rapidly changing technological era (Eshet-Alkali & Amichai-Hamburger, 2004). The digitally
literate also have the ability and the willingness to critically reflect on their own performance and problem solve
when faced with new digital challenges (Hegarty, Penman, Kelly, Jeffrey, Coburn & McDonald, 2010).
A high level of digital literacy is deemed critical for both staff and students in higher education (NMC Horizon
Report, 2014). As early as 2008, the NZ Government recognised the need to increase digital literacy skills as
part of New Zealand’s aim to be world leaders in ICT (NZCS, 2010) and included this skill in its Digital
Strategy for NZ. Although this strategy is no longer active, introducing digital literacy initiatives into the
education system is seen as essential to ensure increased capability within New Zealand. Netsafe, in conjunction

with NZ teachers, and drawing from the key competencies and values in the NZ Curriculum, produced a
definition of Digital Literacy for this purpose;
Digital Literacy ... is the combination of technical and social skills that enable a person to be
successful and safe in the information age. Like literacy and numeracy initiatives which provide
people with the skills to participate in the workforce, digital literacy has become an essential skill
to be a confident, connected, and actively involved lifelong learner (Netsafe, nd).
While the Netsafe initiative is focused on digital literacy within the primary and secondary schooling systems,
developing these skills for teachers at tertiary level is no less important as students’ progress through the
pathway to higher education.
As the global education sector faces the challenge of developing digital literacy skills in both students and staff,
various researchers have attempted to underpin the essential philosophy of digital literacy with frameworks or
models to support the rationale for development of the required technological, cognitive and social skills. The
most common initial strategy is the adoption of a variety of training methods to ensure operational competency
is reached in specific technical skills (Kearns, 2002; Ferrari, 2012). This training is often delivered in three tier
models addressing basic, intermediate and advanced skills, but it has been shown that these models do not take
into account individual competency levels where a learner can have different levels of ability over the breadth of
the assessed skills (Ferrari, 2012).
Furthermore, skills development presents other challenges. New Media Consortium (2014) acknowledged in
their latest report, digital literacy training in higher education is not only largely ineffective, insufficient and
often lacked institutional support, but also often ill-received by reluctant staff. The reported ineffectiveness of
training has often been a result of individual reluctance due to lack of motivation, lack of desire to learn, selfefficacy or perception of unfairness around the training decisions (Quinones, 1997) and although training
initiatives may be attended by staff, motivation to learn is less likely if training is mandated and not seen as
intrinsically beneficial (Facteau, Dobbins, Russell, Ladd & Kudisch, 1995).
However ill received, training in basic skills competency is shown to be the foundation on which to base further
development towards becoming digitally literate (Markauskaite, 2006). Ongoing training is seen as vital, and as
Ala-Mutka states (2011, p.5), “developing digital competence should be considered as a continuum from
instrumental skills towards productive and strategic personal competence”. The eventual aim is to have staff
with high levels of digital literacy, effectively allowing them to be more confident in themselves, able to support
students and harness the benefits from adding technology to learning and teaching (JISC, 2014).

The Digital Literacy Project
Background
At the end of 2010, Tairawhiti Polytechnic was formally disestablished and subsequently merged with the
Eastern Institute of Technology (EIT). As part of the academic harmonization, a Blended Delivery Project was
launched to enable several EIT degree programmes to be delivered into the Tairawhiti region, thereby allowing
access to a wider range of study by students in that area (EIT, 2011). EIT acknowledged there would be
challenges to face in delivering programmes across the two campuses in a blended delivery mode, especially
around the increase in digital technologies used in multi-campus learning and teaching, and the skills required
by the teaching staff in the use of these technologies. The merger also meant staff in all areas would be required
to collaborate within teams and across both campuses in a variety of ways including; co-authoring of
documents, communicating on projects and aligning systems and processes. To meet the needs in up-skilling
staff, the Digital Literacy Project was launched. This project was conceptually an 18 month, institute-wide, allinclusive venture to evaluate the digital skills of all staff and provide a range of training opportunities in the use
of workplace, educational, and communication technologies. The digital Literacy Project was not only targeted
at those
Project planning and preparation
A Digital Literacy Project team was convened and consisted of staff from Human Resources (HR), teaching
staff expert in Microsoft Office, and educational technology specialists from the Educational Development
Centre (EDC). Their role was to manage and implement the project beginning November 2011.
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Initial scoping for the Digital Literacy Project, looked across both Hawkes Bay and Gisborne campuses and
investigated the resources available to staff, including general facilities, classroom teaching equipment,
communication technologies and infrastructure that would enable a program or programs to be delivered in a
blended mode. This involved the collaboration of staff from multiple areas of expertise across both campuses.
The knowledge gained from this scoping exercise informed the direction of the project when choosing the
technologies and skills on which to focus.
Once scoping was complete, the project team developed a skills assessment questionnaire that would capture all
the skills necessary for staff to be competent in the three identified areas of focus - workplace technologies, the
institute's learning management system (EITOnline), educational technologies and associated pedagogies. The
questionnaire would be made available to staff (both academic and allied) so they could self-assess their own
skills against a set of predetermined competencies required for their position. Staff who were permanent fulltime or part-time, on limited tenure of one year or more were required to participate. Other employees,
including contract workers and non-permanent staff on short-term tenure, were able to participate if they
wished. A competency was defined as a single skill required to be proficient in a particular task for the given
technology and were categorised as either core, intermediate or advanced depending on level of expertise
required. This resulted in 430 competencies overall, 253 core, 142 intermediate and 35 advanced competencies.
This skills assessment questionnaire became known as the Digital Literacy Needs Assessment and was delivered
to staff for completion using the questionnaire tool in EITOnline.
The Needs Assessment initially consisted of solely PC-based technologies. While this covered the majority of
staff, the institute has a number of Apple Mac users, particularly in the Arts, Design, and Screen Production
areas. The inclusion of the Mac version of Office (Office:Mac 2011), and the Internet browser Safari required
the development of a set of competencies particular to this user group. This resulted in the competency list
swelling from 430 to 758 with the addition of the Mac software.
Project needs assessment and analysis
All EIT staff members were given four weeks to complete the Needs Assessment. The competency assessments
primarily consisted of 'yes/no/not required' answers to a series of questions about a particular software,
technology or skill.

Figure 1. Outlook Email Core Competency Question
At the end of the completion timeframe the results were exported from EITOnline and individual staff member
responses collated into spreadsheet reports and transferred into the project database.
Project database
The development of the database was initiated during the assessment phase of the project, and was designed to
capture:
•
•
•
•

technologies and competencies;
staff details and their Needs Assessment results;
workshop attendance; and
competency completion.

The database output a number of reports including periodic staff reports which listed competencies to be
completed, and HR progress and completion reports by institution, faculty, and school.
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Project training preparation and delivery
A staff development program was designed to deliver competency training using a multi-layered approach with
institutional experts in each area provided a combination of workshops, online resources, online courses, and
one-to-one training. The institute developed its own resource bank of online training material and this was made
available to staff in EITOnline. This resource bank consisted of video demonstrations and how-to documents
suitable for self-paced, self-directed learning. The digital literacy staff development program was delivered from
September 2012 to December 2013.

Research methodology
Materials
This study reports on the evaluation stage of the Digital Literacy Project. A survey was designed to capture staff
experience of the various stages of the project. The survey consisted of four sections:
1. General demographic data including age, institutional role and years worked at EIT
2. Respondent experience of the assessment phase of the project, including completion rate and opinion of the
process
3. Respondent experience of the training phase of the project, including their opinion of the process and
perceived usefulness of the various training options and completion rate,
4. Respondent opinion of the effectiveness of the project and their experience of the project process as a whole.
Procedures
Respondents were recruited by way of an “all staff” email that was delivered to 708 EIT staff at both the
Hawkes Bay and Tairāwhiti campuses. This email included the link to an online survey containing a set of 13
questions needed to capture the required data. The survey consisted of 8 multi-choice questions, 2 likert rating
questions and 3 open-ended questions. The survey was conducted anonymously and remained open for 10 days.
No reminder emails were sent.
The qualitative analysis of the open-ended questions involved a process of open-coding using to draw the key
conceptual themes from the responses.
The digital literacies database was also queried to gain numerical data regarding competencies, training and
completion.

Analysis and discussion
Survey
The survey received 62 complete responses from both academic (n=32) and non-academic staff (n=30). Age
brackets were indicated as less than 25 (n=1), 26 - 30years (n=0), 31 - 40 years (n=8), 41 - 50 years (n=21), 51
- 60 years (n=24) and over 60 years (n=8). Respondents indicated they had been employed at the institute for
less than one year (n=4), 1 - 5 years (n=15), 6 - 10 years (n=12), 11- 15 years (n=14), 16 - 20 years (n=9) and
over 20 years (n=8).
95.2% (n=59) of respondents indicated they completed the needs assessment process, while 3.2% (n=2)
indicated non-completion and one indicated they made no attempt. When asked about completion of
competency training, 38.7% (n=24) indicated they completed their required training, 53.2% (n=33) indicated
they completed some training requirements and 8.1% (5) indicated they had completed no training.
Database
A number of queries were run on the digital literacies database. These queries revealed:
•
•
•
•

535 staff completed at least some of their projects needs assessment requirements as part of the project;
529 staff required training in one or more competency;
6 staff required no training by indicating they were skilled in all competencies at the time of assessment;
173 staff members attended either one or more of the 211 offered competency workshops;
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•
•
•
•
•
•

103 staff members indicated they self-taught either one or more competency requirement;
87 staff members received one-to-one training;
129 staff members used the online training materials to complete one or more competency,
22 staff members attended three days of Apple Mac training;
287 staff did some form of training; and
107 staff completed all training requirements at the completion of the project.

Limitations
There were 62 valid responses to the online survey. A higher response rate may have been possible had
reminder emails been sent to all staff and the response period increased. Some staff that participated in the
project no longer work for EIT and would not have received the invitation to participate in the survey. Likewise,
part-time short tenure staff members who were not part of project were included in the ‘all-staff’ email
invitation and were therefore unlikely to have submitted a response. Anecdotally, staff indicated they were
“over” the project, having been bombarded with reminder and follow-up emails throughout the projects 18month lifetime and this may have contributed to lack of response. The larger number of negative comments
received from the survey is typical of a voluntary response sample, where those with strong opinions are more
likely to respond (Moore, McCabe & Craig, 2009). However, in this case, some recurrent themes within these
responses have informed possible changes to future digital literacy assessment and training.
Demographic data including age and years worked at EIT were captured in the survey in an attempt to
investigate any relationship between age and time worked with attitudes towards training and perceived success
of the project. There are too many other variables to take into consideration here to draw any conclusions with
confidence and this line of investigation was dropped.
The Project
Respondents reported mixed opinions and experiences of the Digital Literacy Project. Many felt they had gained
some useful skills and that the project was “Supportive of developing in literacy skills”, “very well coordinated
and well publicised” and that their experiences were “largely positive”. Some who were initially resistant found
it helpful “Although I resistant at times, I have to admit that I found it very helpful in the end.”
Others felt like the project lacked integrity “It felt like a lot of ticking-the-box rather than meaningful
engagement in own learning”, “something that had to be completed for performance appraisal purposes” and “I
am comfortable with using computers so a lot of it felt like just ticking the boxes”. This attitude of ‘ticking the
box’ or going through a process for the sake of it indicates a lack of perceived relevance or value to the
workplace and manifests in a lack of overall engagement and motivation. This is consistent with previous
research by Goldstein (as cited in Anvari, Amin & Seliman, 2010) who noted that motivation was critical if
trainees were to benefit from any sort of training and lack of motivation was due to viewing the training as not
relevant to personal needs and goals (Carlson, Bozeman, Kacmar, Wright, McMahon, 2000). Others indicated
they found it difficult to attend training due to time constraints and some indicated their commitment was
lacking.
There was also some feeling of inequality or unfairness about the staff that had not completed their
competencies, and that it “doesn't force the ones who need it into upskilling so is a token gesture. And still, we
have people who cannot do the basics or care enough to learn how to”. Managers were seen to be key to success,
“if all the Managers had of made their staff do this the benefits to EIT would have been huge”.
Needs Assessment Process
The Needs Assessment questions focused on assessing basic operational and technical IT skills, and as the
literature suggests, this forms the grounding knowledge and the basis of further digital literacy development
(Kearns, 2002; Ferrari, 2012). The process of identifying training requirements by the way of the needs
assessment relied on staff accurately assessing their own training needs against a set of job role competencies
designated by their manager. The accuracy of self-assessment as a means of determining training needs has
previously been questioned and researched. Two obvious risks have been associated with the self-assessment
method and these are; intentional errors, i.e. deliberate manipulation of the answers by the respondent and
unintentional errors, i.e. the questions being misunderstood in some way (Allen & van de Velden, 2005).
However, this self-assessment process was seen as the only way to quickly capture the competency training
requirements of a large number of staff.
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Feedback from the survey suggested frustration with the length of the assessment, “It took some time and was
very detailed”, “long and lengthy and far too involved” and “Long winded and ended up just clicking no for
everything towards the end”. Some also indicated their confusion, “Some of the questions were unclear, and I
wasn't sure of the purpose” and “some of the terminology threw me off”. A small number indicated it was
“Easy to understand” and useful “Useful to have to think about what my digital literacy proficiencies were”.
After analysing the results of the staff survey, it was apparent that the competencies were not always seen as
relevant and there was a disconnect between the designated competencies required of a role and what a staff
member thought they should know, “I questioned the relevance of some of the competencies to my role ... some
of the competencies will never be used by me so although interesting at times, it felt like a waste of time”. As
part of the process of needs assessment, there was a requirement for conversations between managers and staff
to reach consensus around the various competencies to be assessed. This feedback indicates managerial/staff
dialog may not have happened in all cases. This need for managerial involvement is highlighted in previous
research by Santos and Stuart (2003) who found that staff were more likely to embrace training opportunities
and embed newly developed skills into practice if there was managerial input into not only individual analysis of
training requirements, but also goal setting and eventually progress review.
Training
Responses to the survey indicate the initiative to offer training was appreciated however 53.2% of respondents
did not complete the full training requirement. When asked, “If you were unable to complete any or all of your
competencies, please tell us why”, 33.9% indicated they felt that the competencies were not relevant to their
role, 29% indicated heavy workload / not enough time. Other reasons included lack of clarity about how to
attend training “not clear how to arrange it or who with”, “Online would have been easiest for me but I didn’t
know what was available online or how to access it” and “workshops not available when I could go; no online
resource”. 35.5% of respondents indicated they completed compared to an overall completion rate of 18.8% as
indicated by the project database.
Despite the non-completion rate, respondents had positive things to say about the training they did receive. The
timeliness of the training was mentioned, “good at the time but difficult to remember if not using regularly” and
“very helpful in the moment”. The training options were “excellent” and “The training seemed to cater for
different learning styles, was comprehensive and easily accessible”. The online learning materials, both
documents and videos, continue to be valued as an accessible source of information for learning new skills,
“Good, could do in my own time and know where to source information if I forget in the future” and “very
use[ful] reference when something arises”. However, provision of this type of resource is not without problems.
The online learning materials, both documents and videos, will require ongoing maintenance and updating as
technology changes. This brings with it the challenge of identifying who is responsible, how often this will
happen and identifying the ongoing costs involved.
General criticism centered around perception of the immediate usefulness of the training “Training on a system
that isn't directly useful to me at present and won't be able to be backed up with regular practice seems like
wasted effort and time” and “Training should be relevant to current needs - I didn't think I needed those skills at
that time OR questionnaire overestimated my needs”. These comments confirm previous research by Dooley,
Metcalf and Martinez (1999) who found that for technology professional development to be successful, training
needed to relate either logically to direct need, or be seen as an innovation that offers tangible positive benefit
and outcome. The survey results do suggest that staff found the training useful to some degree. When asked
‘Was the training beneficial or useful for your role?’ a majority of respondents rated the training either
somewhat useful (54.4%) or very useful (35.1%) to their role (Figure. 2).
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Figure 2. Survey results - Benefit of training
Other responses illustrated how difficult it is to provide workshop training to groups comprising individuals
having different overall digital literacy “the face-2-face stuff was a waste of time with people at all diffrent [sic]
levels with different needs”. However, praise was directed at the facilitators of the training workshops “enjoyed
the teaching ... and all workshop facilitators willingness to do items outside the brief of the workshop”.
The variety of training methods offered suited staff, with freely available how-to documentation the preferred
option, followed by 1 to 1 training sessions (Figure. 3).

Figure 3. Survey results - Training preferences
Although 1 to 1 just-in-time training is considered very effective and staff indicated this as one of their preferred
options, this form of training is not without extensive cost in both time and resource. However, the database
query suggests this option was not as well used as either the workshops or the self-teaching options. Various
reasons could account for this, from lack of trainer availability, time and workload pressures, lack of
commitment and not being aware of whom to contact.
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In self-assessing their own improvement of skills, 62.9% of respondents felt their digital skills had somewhat or
much improved as a result of the project (Figure. 4), however, evaluation of training effectiveness is generally
hard to quantify.

Figure 4. Survey results - Skill improvement
The Kirkpatrick model proposes four levels of training evaluation; reaction to the training process and content,
skills acquisition at the end of the training, behavioural change or the embedding of skills in the workplace, and
overall institutional outcomes such as productivity (Bates, 2004). While this research reveals the reaction to both
the process and content of training, and to some extent the self-perceived learning, little has been to done to
measure how or if any learning has been embedded into day to day practice. Research suggests behavioural
change after training is more likely to occur when a system of encouragement and reward for using the newly
acquired skills exists (Santos & Stuart, 2003) and going forward, the extent to which employee reward is
integrated into the process is worthy of consideration. Dooley, Metcalf, and Martinez (1999) also suggest
implementing a process of informal monitoring to ensure new practices and skills are being embedded into
practice. Likewise, mechanisms to measure how training has added benefit to the organisation, and methods to
assess return on investment (ROI) are areas for further investigation.

Conclusion
The Digital Literacy Project was ambitious in that it sought to firstly assess, and then increase, the digital
literacy skills of all eligible EIT staff members. A process of self-assessment against a series of pre-determined
competencies sought to provide evidence of individual training requirements that aligned to job role and
position. Once training requirements were identified, staff had the opportunity to attend workshops, use online
learning material or accept one-to-one help to reach the required levels of competency. The project ran for
eighteen months and was completed at the end of 2013.
The purpose of this study was to gather staff feedback to examine staff experience of the Digital Literacy
Project including the process of needs self-assessment and the delivery and effectiveness of training. Although
the feedback was largely negative, it came from a small number of staff and the criticism centered on a small
number of recurring key themes. Overall, EIT staff that responded to the survey saw the needs assessment
process as cumbersome, time consuming and sometimes confusing. Staff feedback suggested some
competencies appeared irrelevant to a job role and the attitude of the project being a ‘tick-box’ exercise was
prevalent, confirming results of previous research by Goldstein (as cited in Anvari et al., 2010) and Carlson et
al. (2000).
Staff members were positive in their praise of the available training options, and appreciated the availability of
online material that provided them with flexibility to access as and when required. Results from the survey
indicated one-to-one training was seen as the next most favourable training option, although this option requires
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extensive human resource and the database query suggests this option was not as well used as it could have
been. Trainer unavailability, time and workload pressures or not knowing whom to contact could account for
this. As discovered here and in earlier research by Ferrari (2012), workshops caused frustration due to the
different skill levels of participants. However, the facilitators were praised for their ability and willingness to
cover additional material.
Staff also voiced concern over the irrelevance of some training and this can be directly linked to the perceived
irrelevance of competencies during the assessment process. Previous research by Santos and Stuart (2003)
suggests management involvement and support is critical to success and this is reflected in this study, where
managers were seen as critical in both aligning assessed competencies to job role and motivating staff towards
training completion.

Recommendations
The challenge for EIT as this project becomes embedded into institutional process, is to ensure provided training
is meaningful and retains its relevance regardless of changes in staff structure, roles and individual needs. It is
recommended that the institute's definition of Digital Literacy is redefined and aligned to the Institute’s Digital
Strategy, with the associated training embedded into the institute's Staff Development Framework. The
implementation of measurable key performance indicators as part of self-assessment requirements and annual
performance plans will help motivate staff to achieve and embed new skills. It is also recommended that the
Needs Assessment be consolidated into a single set of core competencies, with clear, unambiguous terminology
and is a required pre-training assessment opportunity for new staff.
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Heutagogy is a relatively new learning and teaching framework. Heutagogy advocates studentcentred learning and teaching strategies where the learning is directed and determined by the
learner. At the time when heutagogy was conceptualised as a teaching framework (in 2000), the
web was still in its infancy. More than a decade later, the web has evolved from being
transmission focused (Web 1.0) to participatory in nature (Web 2.0). At the same time, mobile
technologies such as smartphones and tablets have amplified the capabilities and ways Web 2.0
tools and technologies can be used. In this paper, we look at how mobile devices and social media
can support and offer unique opportunities for using heutagogy as a pedagogical framework. A set
of design principles is proposed resulting from a review of literature on heutagogy, social media
and mLearning. The design principles provide educators with a guide on how to utilise the unique
affordances of Web 2.0 tools and mobile devices in implementing learner directed and determined
learning or life long learning.
Keywords: heutagogy, mlearning, pedagogical 2.0, design principles

Introduction
Learning and teaching practices, even today in the 21st century, generally remain predominantly embedded in
traditional pedagogical practices and fail to leverage the affordances of current and emerging technologies
(McLoughlin & Lee, 2008a; Sharples, et al., 2012). Learning is still perceived as a highly structured teachercentred event that is situated within the four walls of the classroom. There has been an increasing call for the
need to revisit the education system and to recognise the skills and knowledge needed by today’s students living
in an uncertain and ever changing world (Brown, 2001; Laurillard, 2002; Robinson, 2011). There is a growing
body of literature that implicates the need to unlock student creativity and innovation by: enhancing student
communication and collaborative skills (Bruns, 2007; Laurillard, 2002, 2007), providing authentic learning
contexts and tasks (Herrington, Herrington, & Olney, 2012; Herrington, Reeves, & Oliver, 2010; Luckin, et al.,
2011), promoting active learner participation (McLoughlin & Lee, 2008a, 2008c, 2010), and perpetuating
pedagogies that are learner-centred where technology plays an important role in the process (Siemens, 2005).
One way to achieve such innovation is to explore the use of mobile learning technologies within a heutagogical
framework.
Heutagogy refers to self-determined learning. Hase and Kenyon (2000; 2003) postulate that heutagogy is
learner-centric, and future focused, and the core tenet of the approach is for the learner to acquire life-long
learning skills in preparation for an uncertain world. As such, heutagogy places an emphasis on high learner
autonomy, and on the facilitation of a learning environment to build capability and capacity. It also advocates
active learner engagement with authentic contexts for creating new knowledge (Blaschke, 2012; Hase, 2011),
and provides a useful framework for the examination of mobile technologies in higher education contexts.
The growth and advancement of technology over the last two decades has changed the way we view the world
and the way we communicate and interact with each other, and as a result has transformed the societies we live
in (Lewis, Pea, & Rosen, 2010; Sharples, et al., 2012). Arguably, the biggest area of growth in this period has
been the increased ownership of handheld mobile devices such as smartphones and tablets and the use of web
services, namely social media such as YouTube, Facebook, and Twitter. The ubiquitous nature of mobile
devices empowers the user with the ability to interact with different contexts over a time continuum, and to
manipulate and create instances of engagement in that space at any given time, through pictures, audio, videos
and geotags (geographical coordinates) (Cochrane & Bateman, 2010; Cook, Pachler, & Bradley, 2008; Luckin,
2010). While mobile devices enable user engagement in different spaces, the experience remains an individual
one, an interpretation that could be vastly improved and enhanced if it were shared with others for input and
critique (Luckin, et al., 2008). The lack of social presence or peer presence is compensated by the use of social

media that can enhance learning by enabling communication, collaboration and co-creation (McLoughlin &
Lee, 2008a). The use of social media on mobile devices is commonly referred to as mobile social media (MSM).
MSM are web applications or applications specifically designed for use on mobile devices that enable the
affordances of mobile devices and social media (Cochrane & Bateman, 2010).

Heutagogy as a pedagogical approach
Heutagogy is a holistic adult learning and teaching approach that implies fundamental changes in the learning
and teaching process. In a heutagogical approach, the focus is on the learner developing life- long learning skills
through active, and proactive learning processes, where the learner is ‘the major agent in their own learning,
which occurs as a result of personal experiences’ (Hase & Kenyon, 2007, p. 112). The heutagogical approach
thus challenges established pedagogical practices and beliefs by advocating increased learner autonomy over
where, when and how learning occurs. And critically, it readdresses the role of the teacher who ‘relinquishes
ownership of the learning path and process to the learner, who negotiates learning and determines what will be
learned and how it will be learned’ (Blaschke, 2012, p. 59).
A key differential factor of heutagogy from other pedagogical approaches is the idea of ‘double-loop learning’
(Hase & Kenyon, 2000). In double-loop learning, the learner when faced with a problem contemplates possible
solutions and acts upon it, thereby challenging ‘the theories in use, values and the assumptions rather than
simply reacting to problems’ (Hase & Kenyon, 2000, p. 2). This results in action and outcomes, in addition to
this, reflecting on the resolution process challenges the learner’s knowledge, perception, and actions (Blaschke,
2012; Hase & Kenyon, 2000).
At the heart of the heutagogical learning approach as Hase (2011), outlines are the issues that relate to the
learners having the openness to be able to negotiate the curriculum, enabling the learner to be able to create
contextually relevant content, enabling true collaboration between the students and the student and teacher with
regards to content and the process, and creating opportunities for situated and serendipitous learning (Hase,
2009; Hou & Hase, 2004; Kenyon & Hase, 2010). In having a deeper look into the intricate makings of
heutagogy, it could be argued that learner ubiquitousness (or the learner’s ability to weave the physical and
digital landscape according to his/her learning need at the time) is the central tenet governing effective use of
heutagogy as a framework for learning and teaching. Learner ubiquity enables learning in context and allows the
learner to create contextually relevant content that could also sometimes lead to serendipitous learning (Hase,
2011; Traxler, 2010). However, learner ubiquity at the same time creates problems with regards to other critical
elements of heutagogy. How does a ubiquitous learner create meaningful content to capture his/her learning on
the move? How does the ubiquitous learner engage in true collaboration for deeper learning when the peers and
the teachers who are not always centrally located? In this paper, we argue that this is where technology and
social media plays a role in helping bridge these gaps (Blaschke, 2012). We are particularly interested in
exploring and critiquing the role smart devices (smartphones and tablets) and social media (MSM) could play in
helping educators facilitate a heutagogical learning experience. In exploring the use of MSM as an agent in
enabling heutagogy, there are three key areas of literature and research that we will focus on and enables
ubiquitous learning: (1) Heutagogy, (2) Pedagogy 2.0, and (3) mobile learning (mLearning). In the section that
follows, we provide an overview of design principles for heutagogy derived from an extensive literature review.
We then provide a review and critique of the affordances of social media and mLearning. And finally an
overview of the design principles for Pedagogy 2.0 and mLearning is presented.
Design principles of heutagogy
Hase (2011) himself, as one of the original proponents of the construct, is cautious of the acceptance of
heutagogy as a teaching practice and states ‘.... it is the notion of the flexible and negotiated curriculum that
might pose the biggest problem’ (p. 4). Blaschke (2012) in a review of heutagogical practice and literature
proposes that heutagogy is perhaps most appropriate for postgraduate studies, providing numerous examples of
its application in engineering, nursing, and education. A heutagogical approach, however, has also been
successfully implemented and evaluated in multiple undergraduate courses, for example, a vocational
foundation degree (Canning, 2012), landscape architecture, product design, contemporary music, performing
and screen arts, and architecture (Cochrane & Bateman, 2010). An approach called Reggio Emilia that has
striking resemblance to the notion of heutagogy has also been successfully applied in teaching children in
preschool (Reggio Emilia approach, 2014). Cochrane (2012) argues that the appropriateness of the application
of heutagogy is not dependent on the level of the course being taught but the pedagogical design and facilitation
of the course and the learning process.
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The characteristics of the heutagogical approach were initially proposed by Hase and Kenyon (2007), and
further work on developing the model has been completed by Hase (2011). The underlying principles of the
approach (derived largely from the work of Blaschke, 2012; Hase, 2011; and Hase & Kenyon, 2007) are
provided below. The heutagogical approach comprises:
1. An open or flexible curriculum that recognises the fluid nature of learning.
2. The learner as the driver in determining his/her learning path, context, activities and journey not just the
teacher.
3. The learner is involved in the design of the assessment or ensures flexibility for the learner to be able to
apply it within his/her context.
4. Learning is collaborative.
5. Coaching and scaffolds are provided to the learner when needed.
6. Learner directed questions; this provides an opportunity for true collaboration between the teacher and the
learner with regard to the content and process. The questions also provide clarity on what guidance, scaffold,
and support is needed by the learner.
7. The learner creates contextually relevant content according to his/her knowledge and learning needs.
8. Encourage reflective practice for deep learning through:
• learning journals;
• experiential learning or action research within real world context; and
• formative and summative assessment with the view of ‘assessment for learning’ to provoke thinking and
reflection.
These central tenets of heutagogy provide guidelines for design that could be used in a range of learning
contexts, including more traditional face-to-face and blended approaches. The guidelines do not, however, fully
consider the particular learning affordances offered by Web 2.0 tools, and these are discussed in more detail in
the next section.
Pedagogy 2.0
Pedagogy 2.0, or pedagogy for the use of Web 2.0 tools (McLoughlin & Lee, 2007), focuses on capitalising on
the affordances of Web 2.0 tools or social media and is firmly grounded in social- constructivist approaches
(Vygotsky, 1978). Social constructivist approaches to learning and teaching advocate active learner
participation, and learning is observed as a social product that is co-constructed together in a community
(Conole, Dyke, Oliver, & Seale, 2004; Mayes & de Freitas, 2004).
Web 2.0 is characterised by its ability to enable communication, collaboration, co-creation, user empowerment,
participation, connectedness, openness, and pervasiveness over geographical and time barriers (Anderson, 2007;
Bryant, 2006; McLoughlin & Lee, 2007, 2008a, 2008b, 2008c). Web 2.0 tools offer educators an opportunity to
move beyond providing students with pre-packaged content to engaging them in an active learning process
where learner-generated content is an explicit outcome, moving the student role from being consumers (passive)
to producers (active) (Bruns, 2007; McLoughlin & Lee, 2007). This change in the learner’s role within a social
or community environment enables the exchange of ideas and negotiations over differing opinions on a topic.
As a result, the final output resulting from mixing and remixing different learner artifact benefits all members
engaging in the process (Borthick, Jones, & Wakai, 2003; Bruns, 2007; McLoughlin & Lee, 2007).
Pedagogy 2.0 as a framework for learning and teaching attempts to provide educators a guideline of how to
foster and capture the essences of Web 2.0 (social media) affordances for learning and teaching. McLoughlin
and Lee (2008a, 2008b, 2008c) outline the central tenets for designing and facilitating effective learning and
teaching with Web 2.0 tools as:
1. The content for learning is provided by the teacher to provoke thinking and cognition. However, the students
could also generate this content by sharing, creating, and remixing ideas to advance their own learning.
2. The curriculum is open and negotiable for learner input and should recognise formal and informal learning.
(3) The communication in the course is enabled by the use of a social platform or forum for the students to
use for interaction with peers, teacher and the expert and for sharing resources and ideas.
3. The learning process allows for learner autonomy, is contextualised, encourages reflection and is dynamic
and iterative.
4. The role of the learner in the process is characterised by personalisation, participation, and productivity.
5. The resources in the course are open resources readily available in the public domain (formal and informal)
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and accessible to the learner.
6. The learner is provided scaffolding in terms of support, guidance, and advice in the learning process and is
inclusive of the teacher, peers, other experts available outside the class and input from communities the
learner may belong to.
7. The learning tasks are embedded in the learning process and integrated with the assessment events. The
tasks should be authentic, learner driven, experiential and should encourage learner-generated content.
(McLoughlin & Lee, 2008c, p. 15).
Such principles enable teachers to more fully capitalise on the affordances of web-based learning opportunities.
The following section provides further guidelines on the role a mobile device can play in learning and teaching.
Mobile learning (mLearning)
A person’s interaction in this world is no longer limited by time or space; it is a ‘mobile act’ that transcends
these barriers (Traxler, 2010). Arguably, it is a person’s interaction in different time and space that shapes
understanding of the world and defines identity (Dewey, 1916; Sharples, Taylor, & Vavoula, 2010). Mobile
devices such as smartphones and tablets have hence become an important appendix to human anatomy in the
modern era to the point where, the number of mobile internet enabled devices (smartphones, tablets and laptops)
will outnumber people in the world before the end of 2013 (Arthur, 2013; Kukulska-Hulme & Traxler, 2013).
The principal foci of mobile learning or mLearning theory are mobility and context. Unlike traditional teaching
practices where learning is seen as an event within a defined space and time, mLearning ‘examines how learning
flows across locations, time, topics and technologies’ (Sharples, Milrad, Arnedillo, & Vavoula, 2007, p. 4).
Sharples et al. (2007) elaborate further on the notion of mobility in relation to learning, pointing out:
1. The mobile nature of humans: as such learning happens on the ‘go’ and fits into the ‘gaps of daily life’ (p.
3), where location is the enabling factor or a backdrop for reflection.
2. The mobility of technology: the learner is able to connect to, create, share, and carry resources needed and
also being able to work across different or alternate platforms. For example, iPad for creating and a laptop
for editing.
3. The mobility in conceptual space: a learner may go through several conceptual changes in a short duration
that is driven by curiosity, learner interest, and commitment.
4. The mobility in social space: a learners’ interaction in different social settings such as family, work and
classroom.
5. Learning over a continuum of time: learning eventuates through the learners’ engagement in formal
(classroom) and informal (in the real world) contexts. (p. 3).
Sharples et al. (2007) unpack context ‘not as a container through which we pass like a train in a tunnel, but as an
artifact that is continually created by people in interaction with other people, with their surroundings, and with
everyday tools’ (Sharples, et al., 2007, p. 4). The meaning of context thus moves beyond the perception of
physical space or location to ‘that which weaves together’ (Sharples, 2005, p. 6) and is also referred to as a
learner-generated ecology of resources or learner-generated context (Luckin, 2008, 2010; Luckin, et al., 2011).
While mLearning perpetuates learner engagement in context (physical) it also helps learners create context
(learner-generated context) for learning. Learner-generated context could also take the form of social network
and digital artifacts resulting from ongoing interaction and collaboration between the learners (Borthick, et al.,
2003; Whitworth, Garnett, & Pearson, 2012). Dewey (1916) explained that the underpinning processes through
which we create meaning are exploration and discussion. Sharples (2007) argues that exploration, as a process,
is ‘mobile’ in nature and it transcends the physical and conceptual boundaries that allows the learner to build a
link between experience and concept in order to create new knowledge or meaning. mLearning thus enhances
the exploration process by enabling conversation (Laurillard, 1993) and learning across different contexts
(Cochrane & Bateman, 2010; Sharples, 2002; Vavoula & Sharples, 2009).
The use of mobile devices in learning and teaching is not to push content on small screens but to facilitate the
learning process by encouraging conversations and dialogue between the learner and teacher across authentic
learner-generated contexts (Cochrane & Bateman, 2010; Herrington, Herrington, & Mantei, 2009; Sharples, et
al., 2007). While mobile devices are ubiquitous and enable the potential to learn across contexts, other mobile
affordances such as location awareness, ability to create (pictures, videos, audio and text), share, connect,
communicate, collaborate, and co-create through social media provides a powerful ‘mobile ecology’ for
enhanced learning and teaching opportunities (Cochrane & Bateman, 2010; Narayan, 2012; Traxler, 2007).
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In order to facilitate effective mLearning and teaching, a significant paradigm shift is needed in how a course is
designed and the role the teacher plays in the process (Cochrane & Bateman, 2010; Traxler & Kukulska-Hulme,
2005). Cochrane (2012) proposes a set of critical success factors having implemented multiple longitudinal
mLearning projects between 2006-2011 as:
1. Pedagogical embodiment of technology in course design.
2. Pedagogical modeling of the tool by the teacher.
3. Establishment of a learning community for facilitating conversations as a catalyst for change, both for the
student, and the teacher.
4. Appropriate choice of tools (mobile and social media) for use within the course context.
5. Continued pedagogical and technology support within the learning community and is inclusive of the
teacher.
In this section, we have provided an overview of three underpinning frameworks that in our understanding
weaves the elements of heutagogy for use in learning and teaching in a Web 2.0 and mobile learning context.
Implementing heutagogy in the design and facilitation of a course requires a fundamental change in pedagogical
practice observed over decades i.e. from teacher-centred pedagogies to learner-centred pedagogies. The
involvement of technology such as mobile devices and social media complicates this process even further. For
educators, grappling with the conceptual change needed is difficult enough. Now, they are faced with an even
tougher job of mixing and making sense of pedagogical transformation, the intricate workings and affordances
of mobile devices and social media, and the knowledge of designing an effective course that makes maximum
use of all the elements in the mix. This is addressed in more detail below.

Designing for heutagogical learning and teaching with mobile social media
In this section, we explore the relationship between the three governing frameworks of mobile heutagogy and
propose a preliminary set of design principles that could be used to help guide educators in designing a course
or learning environment (cf. Herrington & Reeves, 2011). Figure 1 provides an illustration of the interplay
among these three frameworks. The model is heavily influenced by the 3Ps of pedagogy proposed by
McLoughlin and Lee (2008) but it is wider than their initial description and includes the mobile and
heutagogical dimensions. The central Learning and teaching element in Figure 1 represents both aspects as
interchangeable, meaning the ‘learner as teacher’ and ‘the teacher as learner’ and helps to indicate the change in
both learning style for the students (from passive to active) and the teaching style for the teachers (from
transmission to social constructivist) (Hase & Kenyon, 2007).
The Participation overlap between heutagogy and pedagogy 2.0 (Figure 1) outlines the collaborative and
communicative aspect of the mobile heutagogy framework. The implicit elements here are the affordances of
social media that facilitates ‘true collaboration’ between the teacher and the student and between the students.
True collaboration here implies that the interaction between the teacher and the student is to inform, scaffold
and co-create new knowledge relating to an issue impeding on the students ability to learn (Hase, 2011). True
collaboration between the students or the student and the teacher eventuates when the learner is situated out in
the real world facing a problem and requires help or assistance in order to make new meaning. Some mobile
social media tools that could facilitate this are Google Communities, Google Docs, Evernote, Twitter, Facetime,
Google Hangout, Skype, and instant messaging.

154

Figure 1: Underpinning frameworks for mobile heutagogy
The Productivity overlap between Pedagogy 2.0 and mLearning relates to the learner’s ability to create and
consume contextually relevant content as required to advance its own learning. As such, the learners’ role is that
of a producer and consumer (produser) (Herrington, Herrington & Mantei, 2009). The production could be in
collaboration with other learners and may include conversations, videos, photos, audio, ad hoc social media
groups and artefacts and geographically aware data (geotagging). Mobile social media platforms that can enable
these capabilities include, Vimeo, YouTube, Vyclone, Vine, Twitter, Blog, Picasa, Flickr, SoundCloud,
AudioBoo, Google Maps and Augmented reality such as Wikitude.
The third dimension, Personalisation, in the overlap of heutagogy and mLearning, relates to the learner and
learning as being ubiquitous. This enables the learner and the learning to eventuate across different
technological, time and geographical continuum. This affords the learner the opportunity to choose a context
that meets their current need, to access learning resources that scaffolds the learner, and to allow for real world
learning. The definition of context here moves beyond physical space and also includes virtual or digital spaces
such as forums and communities (Luckin, et al., 2011). The applications and factors that support personalisation
include online communities, YouTube, resources available on the Internet suitable at the time and situations
arising as part of everyday life. Implicit in this design is the double loop learning where the learner thinks about
possible solutions to a problem then acts on it rather than simply acting without thinking (Hase & Kenyon,
2000).

Preliminary design principles
In order to facilitate a course that embodies heutagogy in its learning and teaching processes, we view the
elements of participation, productivity and personalisation (McLoughlin & Lee, 2008c) as crucial in the design
of the curriculum. In this regard, we propose a set of tentative design principles that could help guide in the
design and facilitation of a heutagogical learning and teaching process. Table 1 provides an overview of the
preliminary design principles.
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Table 1: Design principles for the use of heutagogy in mobile learning
Design
principle

Curriculum
integration

How it could be
used

Useful MSM tools

Source/
Reference

Participation

Design a
learning
environment
that is
community
driven for social
and
collaborative
scaffolding and
learning.

Structure the
learning to actively
involve the learner
in the process
through
communication,
collaboration and
content creation.

Pedagogical
integration of the
characteristics
(communication,
collaboration,
creation and cocreation) identified
in the learning
process.

Google
Communities,
Google Docs,
Evernote, Twitter,
Facetime, Google
Hangout, Skype,
and instant
messaging

(Blaschke,
2012; Cochrane,
2012;
McLoughlin &
Lee, 2008a,
2008b, 2008c)

Productivity

Include
activities that
encourage
student
participation in
the learning
process.

The learner is the
main agent in the
learning process and
learning as an
individual or as a
group/community.

Explore these
opportunities during
the design phase and
implement them in
the solution.

Vimeo, YouTube,
Vyclone, Vine,
Twitter, Blog,
Picasa, Flickr,
SoundCloud,
AudioBoo, Google
Maps and
Augmented reality

(Hase, 2011;
McLoughlin &
Lee, 2008c)

Personalisation

Situate and
enable learning
in ‘real world
contexts’
decided by the
learner.

The learner creates
contextually
relevant content
according to his/her
need and knowledge
enabling ‘true’
collaboration
between the learner
and the teacher
(passive
scaffolding).

Present problems
that bridge the
formal (in class) and
informal (real
world) learning gap
by enabling learnergenerated content
and context.

Online
communities,
YouTube, resources
available on the
Internet suitable at
the time and
situations arising as
part of everyday life

(Blaschke,
2012; Cochrane,
2012;
Hase, 2011;
Hase & Kenyon,
2007;
Herrington, et
al., 2009;
McLoughlin &
Lee, 2008a,
2008b, 2008c)

Create
opportunities for
learner input
and choice in
the curriculum.

The learner has
choice in directing
his/her learning
path.

Ensuring the design
of the curriculum
empowers the
learner by allowing
them to build on
their prior
knowledge and
interest. For
example, having the
ability to negotiate a
project as part of the
assessment.

Design learning
tasks that
require the use
of mobile
affordances.

The learner makes
use of mobile
capabilities/affordan
ces to inform his/her
learning across
different space and
time.

Identify and
integrate appropriate
mobile affordances
in learning design,
process and
solution.

In Table 1, each design principle is listed together with a definition of its meaning in general terms, a
description of how each principle could be embodied in the design and facilitation of a course or learning
environment, together with the original sources and references.
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Further research and conclusion
As highlighted by the literature reviewed, technology has the potential to play a critical role in transforming
pedagogical practice for the education of a twenty-first century learner (Traxler, 2010). While heutagogy, as an
educational construct, has been in existence for over a decade, it had failed to capture the attention of educators
until now. Blaschke (2012) in concluding her work in reviewing heutagogy and heutagogical practices states
that heutagogy is beginning to capture the attention of educators mostly due to the ‘ubiquitousness of Web 2.0
and the affordances provided by technology’ (p. 56). Blaschke (2012) further identifies that ‘research on the use
of social media and its role in supporting heutagogy is limited, indicating that this is an area for further
investigation’ (p. 63).
In this paper, we have focused on mobile devices as the technology that mediates the learning between the
learner and heutagogical principles (Traxler, 2010; Beddall-Hill & Raper, 2010). Through a review of literature,
and the further development of a model of underlying frameworks (Figure 1), we have proposed a set of
preliminary design principles (Table 1) for embodying heutagogy in learning and teaching practices, particularly
as it relates to web-based and mobile learning. The set of proposed design principles will be implemented in the
design of a Journalism course and implemented over two iterations, in two full semesters, using a design-based
research approach (Reeves, 2006). The design principles will be refined and repurposed over the two iterations
and will be informed by the analysis of qualitative data collected over the period. The research aims to explore
the relationship between mobiles devices, social media and heutagogy. In particular, it seeks to explore the ways
in which mobile devices and social media can be used in enabling heutagogical learning processes.
Heutagogy as a pedagogical framework moves the focus from ‘learning the content’ to ‘learning to learn’.
Through this research, it is hoped that a model or framework of heutagogical learning, with accompanying
design principles, can be developed to guide the design, development and evaluation of learning environments
that focus not only on content, but are also more appropriate to learners in the age of Web 2.0 and ubiquitous
mobile devices.
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The Gartner Hype Cycle has placed virtual worlds on the climb up the Slope of Enlightenment.
While some authors in the past have made much of the educational use of virtual worlds
languishing in the Trough of Disillusionment, there has been a community of authors, designers
and educators working to further understanding of the limitations and affordances of such
technologies. It is time to pool this knowledge, experience, tools and practice to solidify best
practice, focus research on development of specific elements and forge ahead to shape the third
wave of educational virtual worlds. This paper attempts to outline this information and practice
while offering solutions for further development.
Keywords: Virtual worlds, education, Second Life, Gartner Hype Cycle, Slope of Enlightenment

Introduction
While some may criticise the Gartner Hype cycle (Steinert & Leifer, 2010), it remains useful as a motivating
indicator as to the adoption stage of a particular technology, in this case virtual worlds. Over the period from
2010 until 2012, virtual worlds were located in the Trough of Disillusionment, have moved a little along the
hype curve, are now moving up the Slope of Enlightenment and are predicted to reach Plateau of Productivity in
5 to 10 years (Lowendahl, 2013). Despite the ‘disillusionment’, work has continued through this period with
virtual worlds being employed for various educational uses including: venues for role-play (Farley, 2011b;
Gregory, Dalgarno, Campbell, Reiners & Knox, 2011; McDonald, Ryan, Sim, James, Maude, Scutter, Wood,,
2012), for collaborative building (Wadley & Ducheneaut, 2009); to facilitate group work (Andreas, Tsiatsos,
Terzidou & Pomportsis, 2010); as virtual class rooms (De Lucia, Francese, Passero & Tortora, 2009); for
various kinds of assessment (Jarmon, Traphagan, Mayrath & Trivedi, 2009); as simulations of a certain
vocational environment (Menzel, Willson & Doolen, 2014); as a self-contained Learning Management System
(Becker Nunes, Stieler, Bierhalz Voss & Medina, 2013) or for bringing geographically dispersed
students/educators together facilitating interdisciplinary learning (Jerry, Tavares-Jones, & Gregory, 2013).
For most of the above purposes, there is a great deal of redundancy built into commercial virtual worlds aimed
at social and widespread appeal, which may detract from the specific uses in education. Even Linden Labs, the
proprietors of Second Life, are developing a new high fidelity, low latency virtual world, which is still focused

on the open world concept and they state ‘content creators are king’ (James Au, 2014, online). With the
beginning of the ascent up the Slope of Enlightenment, the future virtual worlds for education should be
designed with the needs of educators and learners in mind. Features should be minimised and restricted, or
enhanced to those needed for a particular educational task or activity. This would optimise bandwidth use,
hardware requirements, useability and creating the necessary conditions for enhancing flow. In order to discern
what this third wave of virtual worlds would look like, educators have to ask themselves some questions: What
will it take to develop virtual worlds that are fit for purpose? What is required to ensure best practice teaching
and learning in these environments? Will these changes be sufficient to propel virtual worlds up the Slope of
Enlightenment and finally to the Plateau of Productivity? Or, are the pieces of the puzzle already there, waiting
for some sort of critical mass to drive them on? This paper goes some way towards answering these questions
and comforts the reader by asking them to keep calm and get on with it.

Climbing the slope
Many virtual world researchers concern themselves with little more than the fact that virtual worlds lie at the
bottom of the Trough of Disillusionment (for example, see Schultze, 2010; Wasko, Teigland, Leidner &
Jarvenpaa, 2011). Social media commonly has posts about the demise of Second Life, which, as a recent post
shows, are little more than misunderstandings of the company’s development efforts (Newitz, 2014). Some
researchers have pooled their collective wisdom (for example, see Dalgarno, Gregory, Carlson, Lee & Tynan,
2013; Newman, Farley, Gregory, Jacka, Scutter & McDonald, 2013), analysed surveys (Yoon & George, 2013;
Gregory, Scutter, Jacka, McDonald, Farley & Newman, in press), assessed projects (Warden, Stanworth, Ren &
Warden, 2012) and along the way, identified the stumbling blocks that prevent virtual worlds from gaining
mainstream acceptance and adoption. The virtual world educational research community is producing literature
about what types of learning are most suitable for these environments, the affordances, the constructive
alignments, preferred learning outcomes, assessment strategies and application (for example, see Farley, 2014;
Girvan & Savage, 2010). All of this knowledge, shared in an engaged community of practice, should allow for
the development of best practice principles and guide the future design of the new virtual world order. But, is
the educational virtual world community listening and implementing those recommendations? Is research and
refinement in those areas mentioned above ready to create a critical mass, sufficient to move virtual world
technologies up Gartner’s Slope of Enlightenment?

Current state of practice
Several authors, as outlined in the following paragraphs, have gone to some trouble to identify the concerns and
advantages when implementing virtual worlds in education. These seem to be the same concerns or problems
across many projects and institutions. There are also many positive aspects and notions that are common. It is
these experiences that should be drawn from to inform the future direction of virtual worlds in education.
The Unified Theory of Acceptance and Use of Technology (UTAUT), as described by Venkatesh, Morris, Davis
and Davis (2003), predicts how users will respond to a given new technology. It presents a useful framework by
which to explore the questions that educators and other users experience in relation to virtual worlds as learning
and social environments. It should be noted that the model is concerned with users’ ‘use’ of a given technology.
Users will be considered separately, depending on their role as learner, educator, researcher or even educational
institution. The notion that users can choose to use any given technology in an educational context should be
clarified. Learners would often have little choice about which tool they use in a set task. For this reason, perhaps
it is user acceptance and user satisfaction that should be considered when a user or cohort of users is required to
use, in this case, a virtual world. The UTAUT postulates four constructs: 1) performance expectancy, 2) effort
expectancy, 3) social influence, and 4) facilitating factors (Venkatesh, Morris, Davis & Davis, 2003).
Performance expectancy
Performance Expectancy is the user’s belief that the technology, in this case virtual worlds, will lead to gains in
performance (Venkatesh, et al., 2003). Do learners believe that virtual worlds will enhance their learning? This
is critically important as performance expectancy really describes the perceived ‘worth’ or outcome of the
learning. This is a separate argument from whether learning in a virtual world environment actually results in
better learning outcomes which can vary depending on the task and intended use of the virtual world. There are
some positive results reported in the literature where students stated that the use of virtual worlds in learning
increased their ability to empathise and that the reflective framework used was beneficial to their clinical
learning (McDonald, et al., 2012). This is in contrast to other findings where some learners reported that they
perceived no educational benefit in using a virtual world (Goh & Yoon, 2011).
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The influence of user perception outlines the importance of ensuring the design of virtual world educational
activities is underpinned by theoretical frameworks that explain how virtual activities assist in achieving the
given learning objectives. In their research on the use of gaming technology in an educational context, Wu,
Chiou, Kao, Hu and Huang (2012) found that within the studies they reviewed, theoretical foundations were
rarely considered during implementation. An examination of databases and search engines reveals very few
articles on the theoretical underpinnings of design for learning in a virtual world. It will be considered then that
Wu and colleagues findings (2012) are also likely to be true for virtual worlds. It can be argued that traditional
didactic methods often seen in contemporary university teaching are not well-suited to use in virtual world
environments. If learners are not actively involved in the learning process, they are likely to become disengaged
and become occupied with distractions in the physical world or with playing, instead of focussing on in-world
activities. This ability to focus on the virtual world such that the learner feels that he or she is really ‘there’ is
called ‘presence’ and is necessary for successful engagement with learning in these environments (Childs,
2010). Those pedagogical theories which actively involve the learner in the learning process are also most likely
to result in a high level of satisfaction regarding Performance Expectancy in virtual worlds.
There are a number of other learning and teaching theories that have also been found to be relevant to engaging
learners in activities planned for virtual worlds (Sim et al., 2012; Sim et al., 2013). Foremost among these
pedagogical theories are Constructivism, Social Constructivism, Authentic Learning, Biggs’ Constructive
Alignment and Schön’s Theory of Reflective Thinking (Biggs 2007; Ghaye & Lillyman, 2000; Herrington,
Reeves & Oliver, 2010; Laurillard, 2002; Marlowe & Page, 2005; (Schon, 1983, 1987). Constructive Alignment
is about aligning learning outcomes with learning objectives and learning activities (Biggs, 2007; Biggs & Tang,
2011) This is important because of the assessment-driven nature of learners (Biggs, 1999b; de la Harpe, Radloff,
& Wyber, 1999; Gibbs, 1999). Thus, as part of Performance Expectancy, students will have ‘buy-in’ for virtual
learning when educators are explicit about the goals, outcomes and criteria for assessment (Venkatesh et al.,
2003). If the virtual world activities are for learning in the health disciplines, the inclusion of additional learning
frameworks, such as models of clinical reasoning and theories of clinical judgment, may be appropriate
(Nehring & Lashley, 2010). Similarly, other discipline-specific theories pertinent to certain tasks are likely to be
relevant.
Constructivism places the learner at the centre of learning and is ideally suited to supporting the process of
reflection (Titchen & Higgs, 2001). It shifts the focus to the cognitive development of the learner and requires
them to construct, create, invent, develop their own knowledge and make meaning for their own learning
(Fosnot & Perry, 2005). Social Constructivism takes this theory a step further by recognising that learning is a
social activity and learning cannot be uncoupled from the social and cultural context of the learner (Jonassen,
2001; Lave & Wenger, 1991). Due to the collaborative nature of learning, learners are exposed to multiple
perspectives, which is also consistent with the Authentic Learning proposed by Herrington, Reeves and Oliver
(2010). Authentic Learning involves problem solving, with learners experiencing the ambiguity and complexity
of the real world. It promotes group reflection, multiple perspectives and collaborative construction of learning
which can be enhanced by using reflection to assist students in framing and reframing the problems (Schon,
1987). Mezirow (1990, 1997, 2009) suggests that reflection is required for ‘Transformative Learning’. Learners
need to reassess their assumptions and expectations which frame the way they think, feel and how they
undertake actions when learning. An awareness of personal assumptions is very important and Mezirow (1997)
argued that ‘educators must help learners become aware and critical of their own and others’ assumptions’
(Mezirow, 1997, p. 10). In addition, learning activities which involve collaboration with others in the virtual
world environment are likely to lead to enhanced presence (Childs, 2010). Hence, social constructivism and
authentic learning theories fit in well with the use of virtual worlds where learning is immersive, active and
often socially and culturally mediated.
Together, these theories support a virtual learning environment that is constructive, learner-centred, authentic,
reflective and socio-culturally mediated. When learning activities are appropriately designed, students assume
an active role in learning by constructing, exploring, negotiating and reflecting on their learning within a virtual
community of practice (Educause Learning Initiative, 2006). Explicit articulation of how these theoretical
frameworks fit into the overall curriculum of the program is critical to ensure ‘buy-in’ and contribute towards
perceived usefulness and job-fit criteria, from university learning and teaching committees, relevant funding
bodies and at the ground level, educators and students. Future educators should ensure that the tools used never
leave the question ‘why are we here?’ unanswered.
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Effort expectancy
Effort Expectancy refers to the ease of use of, in this context, the virtual world environment (Venkatesh, Moris,
Davis & Davis, 2003). There is robust literature reporting on the difficulties that learners encounter in virtual
world environments. For example, McDonald, and colleagues (2012), and Dudeney and Ramsey (2009) relate
similar stories of users getting lost, unable to adjust user interface settings and variables, as well as being unable
to undertake even the simple tasks of moving and interacting. Some of these difficulties have at least in part
been blamed on the user interfaces of platforms such as Second Life and OpenSim, which are described as
clunky, out-dated, complicated and poorly set out, with this being even more problematic for the casual or first
time user (Farley, 2011a). These issues result in learners disengaging with or abandoning the virtual world
before becoming immersed and realising the affordances of such an environment with ‘it’s too hard’ being the
catch cry, perhaps even before the learner has even engaged in the learning task (El Tantawi, El Kashlan, &
Saeed, 2014). Adding to this, Selwyn (2009) posits that the current generation of learners are not ‘digitalnatives’ or talented users of technology. He argues instead that these users are unspectacular and perhaps can be
considered consumers rather than users of technology (Selwyn, 2009).
Faiola, Newton, Pfaff and Smyslova (2013) ascertain the feelings of immersion, focus, enjoyment as well as a
loss of perception of time known as ‘flow’ is achievable and a highly desirable aspiration for learning design of
education in virtual worlds. They describe an evaluation of Csikszentmihalyi’s (1990) seminal work on ‘flow’
within the context of virtual worlds such as Second Life and state that in order to achieve telepresence and flow,
the interface must enable naturally flowing movement and promote interactivity. They do not suggest that this
needs to replicate real life though, which perhaps opens possibilities to tools such as Head Up Displays (HUDs)
(for example see Griffiths 2014, online). Faiola and colleagues (2013) also maintains that this feeling is key to
having users engage deeply with the learning tasks.
Luse, Mennecke and Triplett (2013) afford some insight to the cost benefit of using a virtual world in a cohort of
graduate MBA students. They reported that as learners became more experienced with the virtual world, their
view towards it changed. Their findings suggest that virtual worlds are useful for ‘high-level’ functions such as
creating a sense of presence, though this perception diminished if the use of virtual worlds during
implementation proved to be difficult. In these cases, simple modes of communication prevailed.
Social influence
Within the UTAUT, social influence is defined as ‘the degree to which an individual perceives that important
others believe he or she should use the new system’ (Venkatesh, et al., 2003, p. 451). Cheung and Vogel (2013)
found that there is no significant effect of the subjective norms originating from instructors or mass media on
students’ intentions to use a given technology. Their study addressed attitudes to collaboration using Google
applications and, admittedly, this is very different to a virtual world environment. However, this would seem to
have similar implications when introducing a new technology such as a virtual world. As outlined earlier, the
students may not have a choice over whether or not to use virtual world and may not have an option over the
mode which is decided upon by the teaching team. However, there is the issue of whether the learners accept
and enjoy the task. This issue may have more impact outside of higher education. When in the area of
continuing professional development, previous learners may influence subsequent incoming learners by sharing
their experiences. In the scheme of these constructs, it can be seen that addressing concerns in the other three
will heavily influence the effect of social influence.
Educators too are affected by the opinions of the teaching community around them. Research conducted by
Gregory, et al. 2013 explored use of virtual worlds in higher education and perceptions of users (in press). It was
found that the perception of other educators is important in the decision to trial a virtual world as a teaching tool.
Results from the research found that, in the cohort of educators that had not used a virtual world and also did not
intend to use one in the future, 50% said it was due to: ‘My colleagues don’t think it is a good idea’ and 20%
because: ‘No-one else I know is using them.’ In the cohort that had used a virtual world in the past but did not
intend to in the future, 75% responded that: ‘My students gave poor feedback’ as one of the reasons. This
supports the need to deal with the problems in other areas to positively affect the social influence of people that
have engaged in educational tasks in a virtual world. While it is not clear that this also extends to an institution’s
view on virtual worlds, one could safely imply that this would have to be a factor when considering funding or
resource support.
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Facilitating factors
The UTAUT states that facilitating factors are those that engender a belief that there is an infrastructure
supporting the given technology. Two subsets of concern are considered here: one is what the institution has
provided with hardware, bandwidth and access and, the second is the infrastructure the students may have
themselves. Both are important and vary depending on the given mode of interaction. In a fully off
campus/distance learning task, the student would be relying on their own resources. In an on campus delivery, it
also depends on what the institution has provided. Again, this returns to the ‘it’s too hard’ argument. If the
learners’ equipment is not up to the task or takes some ‘special’ configuration, they are likely to feel frustrated
and abandon it. If the infrastructure is lacking, under specification, or is not configured ready for use at the
institution, then they may feel resentful and annoyed (McDonald, et al., 2012). The key is to make virtual worlds
easier, less demanding on bandwidth and computing resources, and catering to a range of platforms or operating
systems.
Viewing the educator as a user, it becomes apparent that, here too, facilitating factors are extremely important.
Institutional-level technology, technical, teaching or funding support, are the most common reasons why
educators are not teaching in virtual worlds (Gregory, et al., in press). These researchers surveyed educators
who had some involvement or interest in virtual worlds. It was found that an institution’s lack of commitment to
supporting teaching and learning in virtual worlds is the major impediment preventing adoption of such
technologies. It is also evident that this is the perception of prospective users and the real experience of those
who have attempted to use virtual world environments (Gregory, et al., in press). Aside from the hardware
infrastructure to support use of a virtual world, institutional policy towards permitting access to virtual worlds is
another critical factor. For instance, many hospitals, corporations and even universities do not permit their
firewalls to be breached to enable access to virtual worlds hosted outside of their network (Wiecha, Heyden,
Sternthal, and Merialdi (2010). This has implications in terms of extending virtual world education activities to
practitioners as part of their continuing professional development or during clinical placement. It implies that
users will only be able to participate in virtual world activities after hours. This may serve as major deterrent to
uptake of virtual activities among health care practitioners or for integration into clinical placement programs.
Yoon and George (2013) maintain that one reason that corporations do not adopt or maintain their presence in
virtual worlds has very little to do with the technology. The same is most likely true of higher education
institutions. They maintain that institutional theory plays a part here; that the external pressures to maintain
parity with one’s competitors is behind the adoption of virtual worlds (Yoon & George, 2013). From the
perspective of any given corporation, if all of the other corporations are not adopting virtual world technologies,
then there is no motivation for them to. This would seem, however, counterintuitive in those institutions that
promote innovation. A second factor they propose is the perception that the other organisations that are in or
have been in virtual worlds are not gaining anything significant by their involvement with the technology. With
the pervasive perception that virtual world-use is languishing in the Trough of Disillusionment, it is hardly
surprising this factor may be influential in decisions surrounding involvement with virtual worlds.

Discussion: the way forward, the third wave
Those technologies in the third wave, or third generation, are products, concepts and thinking that are informed
by the failures and successes of the past. They evolve by mitigating all of the problems that precluded their
predecessors from attaining universal success, forged in the failure and experimentation of those that choose to
push through when many are disillusioned and critical. This is not a criticism of second generation products
which may include Second Life and OpenSim. The vendors, including Linden Labs and ReactionGrid, provided
the framework, tools and products to create a socially networked open community providing wide appeal. By
way of contrast, this third wave of products will be user-driven and optimised to facilitate specific tasks. There
is unlikely to be one virtual world product that meets all of the needs of educators. It is more likely that there
will be a variety of bespoke virtual worlds built for a specific function common to the needs of certain cohorts.
Lessons from above can be taken, accepted that they have already informed the direction(s) that virtual worlds
must take to push them into the third generation tools and on into mainstream educational use. For consistency,
the UTAUT constructs will be used to frame the areas of development.
Performance expectancy
To sell the idea that virtual worlds can be a useful, contextual, productive and a serious educational tool to
learners, educators and institutions, much of the work does not lie within the tool itself. Much of the effort
should come from the consideration of the intention and framework in which the virtual world is to be used. It is
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abundantly clear that the motivation for using a virtual world should be sound and be of the foremost concern.
There is little reason for educators to ‘reinvent the wheel’. As outlined, there is a suitable base and strengthening
community of practice concerning the appropriate frameworks and motivations for tasks using virtual worlds.
Virtual worlds are not the venue for didactic learning and there are enough solid frameworks that have proven
themselves effective in virtual world settings, that this should be now left behind. A shared resource and future
scholarly works which pool digital assets, lesson plans, framework descriptors and best practice guidelines
would add consistency and surety to the use of virtual worlds in education.
Explicit positive assurance that there is a rationale behind the adoption of virtual worlds as part of learning
activities needs to be made clear. This would help to counteract the stigma of virtual worlds being located in the
Trough of Disillusionment on the Gartner Hype Cycle or only being suitable as a game.
Effort expectancy
Future virtual worlds should be built around features that would allow users to focus on the learning task. It
should shorten or negate the learning curve associated with current virtual worlds. There is great potential to
achieve this in many ways. The user interface is one area of improvement that may assist in flow and decrease
effort. Shortening the sign up process by logging directly into the virtual world without the need to create an
account and selecting from pre-set avatars with only necessary modifications, then allowing the avatar to be
dropped directly into the space appropriate for the task would assist, especially ad hoc or infrequent users in
avoiding the potentially distracting and lengthy process not central to the learning objectives. While for long
term users allowing avatars to transfer across platforms would facilitate moving from one platform to another
while decreasing time expenditure, maintaining a sense of ownership and identity.
Within the world, navigation could be made simpler and more task-specific by the use of intuitive controls or
Heads-Up Displays (HUDs) built into the default interface. This would provide users with quick and easy access
to conversational gestures and animations while allowing them to maintain a level of immersion and flow.
Peripherals, while perhaps adding a level of complexity, would make the user interface more approachable to
the new or inexperienced user. Keyboard short cuts or motion sensing peripherals such as the Wiimote from
Nintendo, Kinect from Xbox or Move from Sony PlayStation could also offer a more intuitive and potentially
richer experience. The goal of the next generation of bespoke virtual worlds for use in education should indeed
make it as simple as possible to achieve educational goals with the effort in learning to control the virtual world
as easy as possible. It should enhance connectedness, flow and allow the learner to express themselves
adequately.
From a staff and institutional point of view, it should not take great effort, time and teams of people to
implement a virtual world into their teaching. Turn-key solutions that can be curated, archived, packed up and
then unpacked should be able to be shared or purchased then implemented with little more effort than any other
educational asset. It is paramount that such resources can be hosted externally or internally and accessed either
on or off campus securely to ensure flexibility delivery. Policy and procedure informed by best practice should
do much to assist institutions facilitating access for staff and students. Even in the open and social virtual worlds
such as Second Life, the ability to curate, store and manage digital assets could go a long way to making
institutional support more practical and remove a significant barrier for implementation.
Facilitating factors
Institutional support was considered to be the main obstruction by staff in adopting virtual worlds. Improving
the availability, accessibility and removing the elements that cause frustration for staff and students would be
the primary purpose addressed in this construct. The proposed simple way forward is for educational institutions
to provide the same support to staff wanting to use virtual worlds as they do with other online tools such as a
Learning Management System or collaborative communication tools. The curation of the resources, documents,
papers and experience ensures that educators do not need to wholly create new systems of implementation and
practice from scratch, project after project. The accessibility of a virtual world is of great importance and should
be made as easy as possible, with future bespoke virtual worlds optimised for implementation within
institutions. There are a growing number of platforms that allow access via a web browser and such platforms
accommodate use across operating systems and a large range of hardware. This would also make maintenance
of workstations easier and avoid the need to constantly update proprietary viewers. It would also fit into a ‘Bring
Your Own Device’ (BYOD) framework which facilitates flexible and equitable access.
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Caution should be taken when redesigning the virtual world to suit educational use. While second generation
products like Second Life and OpenSim have not been ideal, they did free the educator or project team from
needing specific expertise in game design. Someone in the team would have been needed to build the digital
assets, but the product itself provided the mechanics, interface and systems administration. In the travel up the
slope of Gartner’s Hype Cycle, the virtual world educational and research community will need to be informed
by the methods of evaluation and development from the discipline of game design. Such sources would warn
against relying too heavily on existing products (games) for answers, as this often leads to limitations by
denying other unexplored design elements (Mateas & Stern, 2005). Eladhari and Ollila (2012) warn that it is
tempting to try and design a good game in its entirety, in this case perhaps a virtual world, while not paying
enough attention to specific elements or questions. Changing too much, they suggest, would lead to muddied
answers of limited use to further developments. Perhaps though, with the right community, user modification
abilities and communities, such as that in the gaming world of Half-Life (a science fiction first-person shooter
game) would allow fast optimising of a generic role-play virtual world to a wide range of applications.
Bandwidth can be saved and system requirements lowered by having only the elements required for educational
needs being part of any new given bespoke virtual world. If user generated content is not necessary and free
roaming is not part of the learning design, then not all the digital assets need to be dynamic and streamed. Much
of the world could to be stored or cached locally. This would speed up performance and lead to better quality
experience. In addition, the size of the virtual world would make a great impact on the amount of resources
needed to support it too. If the task involves a fixed virtual room or given space, there is hardly the need for the
existence of a whole world. A defined or constrained virtual space specific to the usable educational purpose,
will again save on resources and time while also preventing users getting lost, trapped or wandering about.
The NMC Horizon Report – 2014 Higher Education Edition no longer mentions virtual worlds per se in its
educational outlooks (Johnson, Adams Becker, Estrada & Freeman, 2014). However, what is significant is that
social media is predicted to have maximum impact on higher education within the next year. If virtual worlds
are to survive and thrive, they need to integrate with social media. Earlier this year, Cloud Party, a virtual world
accessed through Facebook, closed down. It could be that this virtual world was simply ahead of its time. In
contrast, gamified virtual worlds such as Farmville have been enormously popular on Facebook, aligning with
the Horizon Report’s identification of gaming and gamification as an important development in higher
education. Virtual worlds may also be set for a renaissance with the NMC Horizon Report also flagging that
students will be moving from being content consumers to content creators. Many virtual worlds allow for
content creation but the scope of that creation is almost limitless. Houses, cities and even countries can be
recreated and respond to parameters set by the creator. Models can be built and trialled, scrapped and rebuilt
again. These designs could be exchanged and built open. The scope is limitless. The NMC predicts this shift
will occur in three to five years.

Conclusion
Education in virtual worlds has suffered because it was attempting to use a platform built for entertainment,
social interaction and wide appeal. This meant working on a platform that is often not learner-friendly, difficult
to manage, and hard to support, which in turn discouraged educators from adopting it. Institutions have failed to
provide adequate infrastructure resulting in staff being not fully supported and consequently, educators and
institutions have been reluctant to adopt virtual worlds as a mainstream educational tool.
As more and more virtual world solutions are presented, educators will need to find, or indeed work to create the
tool that best suits their needs. They may require a virtual world that is easy to implement and use, or provides
better graphics, a more immersive experience, or perhaps one that simulates a specific environment. Because of
this, the need for involvement from the discipline of game design and the research methods inherent will be of
increasing importance. When all is said and done, the affordances of virtual worlds still hold true. It promotes
interdisciplinary learning, alleviates the sense of isolation for distance-learning students by providing them a
community where they can interact with other learners. Virtual worlds create new learning spaces by providing
virtual environments for activities that are otherwise too costly to create or are impractical in the real world,
where experimentation can occur and complex scenarios and learning can be undertaken. Within this paper the
authors have demonstrated that there is sufficient amassed wisdom to forge those paths and produce the kinds of
tools and best practice that will maximise the use of virtual worlds for enhanced learning. The climb has started
up the Gartner Slope of Enlightenment. Now is the time to put together what has been learned, forge new tools,
solidify best practice, keep calm and get on with it.
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Despite significant and rapid technology improvements, educators have frequently failed to make
use of the new opportunities to create more authentic learning scenarios. Virtual worlds offer an
attractive proposition to create 3D representations of real business environments to provide an
authentic learning activity for higher education students to take part in. However, the controls and
displays are still clunky and unnatural, reducing the opportunity for students to immerse
themselves in the event and focus on experiential learning. To overcome this challenge we
examine the role of using a headset display that allows the user to change perspective with a flick
of the head, improving their ability to ‘feel’ part of the environment, and thus increase their
immersion in the activities that they are engaged in through more realistic control and improved
perspective in the virtual environment. A series of experiments are conducted comparing the
technology to established technologies and the level of control exerted by the learner (e.g., they
either ‘control’ or they ‘passively observe’ as someone else controls). These experiments provide
evidence that consumer-technology can improve immersion and equip educators with an
affordable instrument to present classes that learners ‘take more seriously’.
Keywords: virtual worlds, Second Life, Gartner’s Hype Cycle

Introduction
The use of virtual worlds within education and entertainment has been rising during the last decade. While many
elements have been considered and studied carefully, one component always restricted the true immersive
authenticity: the traditional flat monitor. Recently, different consumer-technology has been introduced to
increase the immersion into the 3D space and provide an authentic experience. In the past, researchers and
developers created technology for 3D visualisation while using 2D devices (e.g., monitors and projectors),
enhanced interaction with the 3D space (e.g., Kinect, Razer Hydra), direct transfer of full body movements (e.g.
treadmill), or even complete Caves (specialised room) (Boas, 2013).
This paper explores the readiness and the need to push towards higher levels of immersion in the classroom
using low-cost equipment priced for a consumer market. Currently, virtual worlds can achieve a moderate level
of authenticity while being integrated in the classroom; educators and instructional designers are yet to explore
and understand the untapped potential applications and the contribution that they can make in emerging
pedagogical models. We consider an increase in authenticity and perception of higher immersion crucial; i.e., to
connect the learner with the business/real world and demonstrate the implementation of theories. This is
especially important as training positions and internships are often severely restricted due to cost reduction
programs. Nevertheless, the continuous and rapid additions of new technology are not a panacea as it often
counteracts learning and results in overtraining students while losing the focus on the core learning objectives.
Thus, more use of virtual environments for training and education will require integration of the technology with
educational systems and suitable immersion to provide a sense of realism and connection with what is being
learned. The more immersed a user becomes within a Virtual Reality (VR) system, the more realistic that reality
is perceived to be and user responses will adapt accordingly. This may lead to improvements in highly
immersive environments; e.g., health and safety training. While it is commonly accepted that high levels of
immersion can be achieved with significant investment in specialised equipment, we explore these relationships

with the Oculus Rift head-mounted display (HMD); this is a low-cost device targeting the consumer market. If
low-cost equipment and similar HMDs can significantly improve the immersion in educational activities, this
may prove to be extremely beneficial to educators as they will be able to be easily deployed in a number of
educational institutions.
The following section depicts virtual worlds, discusses the idea of authentic immersion, and introduces the
Oculus Rift; an affordable head mounted display capable of pushing the immersion to the next level. In Section
3, we discuss the six-scenario experimental design created to achieve an understanding if and when the
technology and the classroom is ready for integration and which design elements should be used for one of the
first scenario. Section 4 discusses the results; while we sketch our current development in Section 5. Section 6
concludes the paper.

Background
Immersion and authenticity: Immersion is the “suspension of disbelief possibly being given by any media”
(Dalgarno et al., submitted), p.6; and “the subjective impression that one is participating in a comprehensive,
realistic experience” (Dede, 2009, p. 66); “the greater the participant’s suspension of disbelief that she or he is
‘inside’ a […] setting” (Dede, 2009), p.66; the more immersed they are; e.g., captivating movies, books, or
games that so completely enthrall viewers, readers, and players that they ignore basic needs for hours.
Immersion can be classified from a system perspective (non-immersive, semi-immersive, full immersive
(Kalawsky, 1996)), experience level (SCI-model with sensory, challenge-based, and imaginative; (Ermi &
Mäyrä, 2005)), or degree of user immersion (engagement, engrossment, total immersion). We further can
distinguish the perceptual immersion as the degree of submerging user in the virtual environment (Biocca &
Delaney, 1995) and psychological immersion as the how much the user feels being involved, absorbed, or
engrossed by stimuli from the environment (Palmer, 1995). However, all classifications agree that immersion
can be increased by different means; either technology, perception of the user, or experience. Authentic, or ‘true
to life’, tasks and activities can further heighten the users’ experience.
Authentic learning is a pedagogical model based on learning occurring within environments replicating practices
and actions being found in real-world situations, forcing learners to engage with similarly authentic materials
and responses before receiving valuable feedback. Authentic learning focuses on putting the learning into
context. Gamification adds game-based elements into non-game activities to incentivise and change user
behaviours (Reiners et al., 2012). Authentic learning through gamification enables the learner to make mistakes
in context without the real life consequences (Brookes & Moseley, 2012). While authentic learning is generally
based in the real-world and often uses work placement, internship, or practical training, many educators in the
tertiary sector have eschewed truly authentic learning as this can be costly, dangerous for students, and
administratively difficult to arrange (Reiners & Wood, 2013). Learning does not need to occur within the real
environment for it to be authentic learning; where the learning occurs is not crucial, but it is instead that the
learning must reflect how the knowledge would be used in that real environment (Herrington, Reeves, & Oliver,
2010) .The scenario must enable learners to engage in parallel thinking processes and problem solving activities
as they would have had to in the real environment, to deliver a suitable outcome. Thus, it becomes clear that
using technology does not, in itself, create authentic learning; instead, sensible incorporation of appropriate
technologies into carefully designed scenarios means that authentic learning takes place with technology
(Herrington et al., 2010). True and accurate 3D representations and ‘natural’ controls can also heighten learner
engagement with the activity while increasing the authenticity of the learning experience, delivering
significantly more value.
Virtual worlds: Virtual worlds are 3D spaces in which user recreate real-world-based or imagination-based
scenarios and engage in various activities; e.g., entertainment, socialising, education, and simulation. The user
sees the world through the eyes of an avatar; using a dynamically rendered 2D image based on the current
position and the information about the objects and other avatars in proximity (Warburton, 2009). The advantage
of virtual worlds over other 3D environments, and even virtual reality systems, is not the (often questionable)
realism of virtual worlds (e.g., basic graphics and weak physics engine), but rather that they connect people in
the most immersive way by facilitating communication with a ‘real’ representation in a ‘real’ 3D space. And
they allow users to transcend beyond the physical real-world limitations (Twining, 2009) to experience new
perspectives including the flight of a bird, becoming an astronaut, or exploring a fuel cell from the inside-out
(Boerger & Tietgens, 2013). Virtual experiences in support of real-world situations have been used in several
areas including teacher education (Gregory et al., 2011), engineering (Bresciani et al., 2010), logistics and
manufacturing (Wriedt, Reiners, & Ebeling, 2008), and has value in other areas, such as the simulation of
hazardous situations for training purposes (Reiners & Wood, 2013). Virtual worlds play an increasingly
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prominent role in education where they can take the distance out of distance education, increase engagement
with online learning students, and blend the new environment with the traditional learning approaches from the
classroom environment (Reiners & Wood, 2013). Role-plays in a virtual world can be undertaken by students
who are not physically present on campus (distant students), receiving a context-based visual realism and the
appearance of the roles to engage more deeply with the activity and identify more closely with their allocated
role (Gregory & Masters, 2012; Jamaludin, Chee, & Ho, 2009). Virtual environments facilitate novel forms of
assessment based on these activities (Wood, Teräs, & Reiners, 2013) and may be further supplemented with
gamification principles (Wood & Reiners, 2012). Arsenault (Arsenault, n.d.) emphasised that the achievement
of the deepest level of immersion is only possible if all barriers are eliminated and the user can identify themself
with the system and expected activities. From this statement, we have to consider virtual worlds like Second
Life as non-immersive as interaction in the 3D space is driven by keyboard and mouse, output is on a monitor,
physical model ignores basic features like mass, and gestures are repeated too often to feel truly natural and
authentic.
Immersive technology: Lavric (Lavric, 2013) frames virtual reality as “the effect of an untrue world in the real
world” without the physical form. We require technology to be able to experience the virtuality with our limited,
biological sensors. We use computer monitors daily as windows to peek into another world where we examine
everything from data in spread sheets describing global financial markets to fantasy worlds like World of
Warcraft.
The limitations of haptic feedback (e.g., vibrations and shocks) and input (e.g., keyboard or mouse for motion)
are challenged by wearable technology. These emerging technologies are capable of transferring the observed
motions of the user into the virtual environment and allow a perceived solidification of virtual objects.
Technology can detach the user from reality, matching the virtual movement with the input device; e.g.,
eschewing the use of keyboard and mouse and rather recognising the corresponding hand movements. The
output of virtual worlds is crucial and our sensory system is anticipating feedback. Pressure vests can simulate
the sensation of touch over the body (or impact by objects), force feedback gloves allow hands to mould the
form of objects even in mid-air, and 3D earphones provide spatial sound. Yet two different sensors are ignored;
i.e., our remarkable vision is fed with a rectangular 2D window into the 3D space. Expensive head mounted
displays or Caves exist and provide enough stimuli to receive a true understanding of the space. Yet, most
systems are, as mentioned, too expensive for the consumer market or have other disadvantages like delay of
mapping the image with the tracking of the head, incomplete coverage of the viewing area, and wrong distortion
from the 2D image to the requirements for the eyes. If the Oculus Rift HMD can significantly enhance the
immersion that users feel in the virtual environment, it may surpass the use of caves and other extremely
expensive equipment and enable educators to more readily enhance their practices with more engaging and
immersive tasks. Note that the preliminary nature of this study focuses on core factors related to the technology
platforms only. Yet, we acknowledge that further studies – incorporating all factors to describe immersion–
must be completed.

Methodology
The research objective in this experiment is centred on the Oculus Rift with respect to the acceptance by
different stakeholders and whether they would like to see it integrated in their classroom in case of availability
of equipment and learning material. In this study, we explicitly ignored other factors than related to immersive
technology in order to make the experiment more achievable. The sample size is 13, consisting of six male and
seven female participants (20-24 (3), 25-29 (2), 30-34 (3), 35-39 (1), 40-44 (2), 50-54 (1)). There was a wide
cross section of all working adult age categories to demonstrate the advance in technology is not just accepted
with the so called y-generation but is instead independent of age. The sample included four academic staff, two
general staff at university, two PhD students, four students, two non-university members from different fields
with varying background and interest in emerging technologies or 3D spaces.
The experiment is designed to elaborate the device and provide exhaustive evidence to justify a replacement of
current, yet more expensive, technology. On the consumer market, the Oculus Rift caused an immense shift as
the innovation outranked state-of-the-art-technology for a percentage of their cost. Nevertheless, applicability
for educational purposes varies from games, thus preliminary experiments are necessary to evaluate the potential
of the technology. The outcome of this experiment influence ongoing research and development of educational
scenarios.
Greater perceptual immersion within the virtual world includes more than simply ‘seeing’; the more senses that
are included the more complex and expensive the setup becomes. Enclosed virtual environments like Caves
present users with 3D spaces and respond to the movement of the user to project a 3D image around them. Thus,
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this “room-sized, walk-in virtual reality […] display is to a typical computer screen what a supercomputer is to a
laptop computer” (DeFanti et al., 2009); they are expensive to install, require specialised equipment, occupy
considerable space, and are clearly unsuited for home users.
A similar setup is a HMD using LCD screens to cover the complete range of viewpoints. Low-latency sensors
detect even small head movements so the visual display can be updated accordingly. Kinect uses a depth
scanner to analyse the space in front of the device to identify movements, while the Razor Hydra tracks the
movements by being held in the hands.
The Oculus Rift HMD started as a Kickstarter project to “revolutionize the way people experience interactive
content.” (Oculus, 2013) by building a head-mounted display intended for the consumer market (i.e., affordable
for a home-user), while being far more advanced compared to comparable and more expensive systems. The
advantage is that the images are directly matched with the head tracking; eliminating the delays that generally
most systems have and by this causing motion sickness. Furthermore, the visible area is fully covered, not
leaving blind spots. That is, the Oculus Rift allows the user to be truly immersed in the 3D space. The possibility
to cover the whole sphere around you without interruption and sudden distraction like having a person standing
in the view or finding a modern TV screen on the historic market.
Disadvantages: Compared to professional flight simulators, movements are not matched with the corresponding
movement of the body, hence the movement of the avatar to any direction besides moving the head causes a
conflict between the visual perception of the scene and the equilibrium sense; representing a potential source for
motion sickness comparable to reading on a car ride or being on a vessel but not looking outside. Furthermore,
the Oculus Rift device is currently under development; thus, the resolution 640x800 pixels per eye, which is
lower than in the final, consumer-focused version.
The participants were asked to partake in seven short experiments, each with a varying form of immersion; i.e.,
being in control or on the passenger seat, and having 3D on a traditional monitor or using the Oculus Rift. After
each scenario, short interviews were conducted using a schedule as a general guide to ensure consistency over
the interviews and to reach the main objectives of the research as well as the objectives for each scenario. This
structuring ensures that the interviews remained focused on the exploration of phenomena of interest. The
schedule was used to initiate questions and discussions, allowing the participants to express their own concepts,
interpretations, and perceptions about immersion. Open-ended questions and Likert-type scales with five levels
were used to rate the scenario (in terms of realistic, useable, interesting, engaging, and compelling) with seven
levels of agreement from strongly disagree to strongly agree. Observations were made about participants’
gestures and comments during the scenarios. The six scenarios and their primary objectives used in these
experiments are described in the following overview:
1. [SL]: Second Life (http://secondlife.com) was used with a general keyboard on a standard, 2D monitor. The
participants were asked to move towards a forklift, sit on the driver seat, and drive around a warehouse. The
exercise included a short introduction to controlling movements prior to the experiment.
2. [ORHouse]: An Oculus Rift scenario (the ‘House’, self-controlled by the participant, see
http://sixense.com/sixensetuscanydemo with integration of Razor Hydra). This example is comparable to the
Second Life experience, but perceived using the VR-device (real 3D visualisation). Note that the early
development stage of the Oculus Rift means there is a limited number of available scenarios; therefore, we
had to find an alternative to match the Second Life experience. Focusing on the experience of 3D itself, the
shift from warehouse to a resident house is not relevant here.
3. [ORCoaster]: The Oculus Roller Coaster scenario (movement is controlled by computer and the participant
has the option to look in all directions including downwards;
https://s3.amazonaws.com/RiftCoaster/UDKInstall-RiftCoaster.exe). This scenario was chosen to
demonstrate a larger virtual 3D space, test whether the participants react to the virtual roller coaster track by
moving their bodies in response to the perceived motion, and the entertainment and fun factor. We asked the
participants to express their impression of the atmosphere (visual and audio), realism, and their well-being.
4. [CAR]: Car driving simulation on a normal monitor (self-driving); http://www.decane.net/game/
oculus-rift/riftracer. The simulation is located in a small virtual city, where the participant was asked to drive
for a short distance to experience the visual presentation on the monitor. We used this experience as a
reference point for scenario 5.
5. [ORCarSelf]: An Oculus Rift Driving Simulator (self-driving by the participant). This example mirrors the
Scenario 2, but was perceived using Oculus Rift (real 3D visualisation).
6. [ORCarDriven]: An Oculus Rift Driving Simulator (driven by the experimenter). This example mirrors
Scenario 3, but is perceived using the VR-device (3D visualisation). It is designed to verify the impact of not
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being in control.
During the experiment, only the participant and organiser were in the room to minimise the disturbance as
voices from outside of the virtual space would decrease the effect of immersion. The participants are asked to
restrict the time spent in each scenario but are not rushed through the experiment so they have adequate time to
adapt and explore the space. The average planned time for each scenario in the experiment was six minutes
including the interviews; a total of approximately 40 minutes per participant.
We conducted the interview questions, questionnaire, and notes about their gestures and comments while the
participants were in the VR scenarios or at the completion of each experiment. The questionnaire segment
relating to Second Life was administered following the segment of Second Life-based scenarios and similarly
the questionnaire segment relating to Oculus Rift was administered following the segment of Oculus Rift-based
scenarios. A small sample size has been used and it is important to note that data from the questionnaire are not
intended to be used for inferential statistics but only to provide an approximate quantitative guide to the
experiences, which is supplemented by the interviews; thus, the small sample size is reasonable given the early
stages of this research stream. While the indicative nature of the results is still given, it is not sufficient to
identify the influence of specific factors like past experience with emerging technology, gaming, or virtual
worlds. The participants represent a wide spectrum of influential factors (e.g. gaming, virtual worlds, affinity for
technology) to generate suggestions for the ongoing research in this area.

Discussions of results
The results represent a preliminary study to evaluate the potential of an emerging VR technology. The
participants elected to partake in the experiments; therefore, we anticipated a higher affinity for new technology
than we would have by a random selection from the cohort. On a five-point Likert-type scale (from 1=no to
5=extensive), the participants were asked about their gaming (M=2.85, SD=1.46) and virtual world (M=2.23,
SD=1.23) experience (correlation is 0.39). All participants had heard of head-mounted devices and only two
were not aware of other VR-devices; e.g., haptic VR gloves. A seven-point Likert-type scale questionnaire was
used (from 1= strongly disagree; 4=neutral; 7=strongly agree) and each participant was asked how strongly they
agreed with the statement: “The [Second Life or Oculus Rift] scenario was highly” realistic, useable, interesting,
engaging, and compelling. In each case, there was a significant difference with participants favouring Oculus
Rift rendered scenarios. In all cases there was also greater convergence (most participants rating it as Agree or
Strongly Agree each time), reflected in the lower standard deviations (see Table 1). One participant insisted on
reducing his high ranking of Second Life by two-points after the experience with the Oculus Rift scenarios,
mentioning that not knowing the technical options caused an overestimation favourable to Second Life. Paired ttests were conducted to compare whether there was a difference between whether the cohort believed that
Second Life and Oculus Rift scenarios were different in terms of realistic, usable, interesting, engaging, and
compelling. There was a statistically significant difference in all cases indicating the cohort strongly believed
the Oculus Rift scenarios were better; these scenarios were perceived to be more realistic, usable, interesting,
and compelling than scenarios presented in Second Life. There was greater convergence (i.e., a lower standard
deviation) for the Oculus Rift scenarios (Table 1).
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Table 1: Second Life (SL) compared to Oculus Rift (OR) use in scenarios
SL

OR

t(12)

p

Realistic

M=5.3, SD=1.25

M=6.8, SD=0.44

5.0257

0.00015

Usable

M=4.08, SD=1.75

M=6.8, SD=0.38

5.3176

0.0000

Interesting

M=5.3, SD=1.25

M=6.8, SD=0.38

4.3818

0.00045

Engaging

M=4.7, SD=1.32

M=6.8, SD=0.38

5.5268

0.0000

Compelling

M=4.7, SD=1.25

M=6.7, SD=0.48

5.3258

0.0000

The Second Life scenario [SL] started from the first person perspective in the warehouse; participants were
asked to move and look around and to use the forklift. In accordance to their experience with either virtual
worlds or 3D games, we observed the expected aptitude in handling the mouse and keyboard for navigation.
Nine out of 13 (69%) demonstrated accuracy in navigation (i.e., not running into objects and arriving at the
expected destination); the others overreacted demonstrating poor control of the avatar. There was no significant
correlation between gaming experience and the participants’ capability to move around in Second Life.
For scenario [ORHome] and [ORCoaster], the participant put on the Oculus Rift HMD. While we had not
invested time to make nuanced adjustments of the device for a perfect fit (e.g., adjusting straps, distance to the
eyes, and distance between eyes), most found the device comfortable and lightweight. We asked them to keep
their eyes closed until the scene was completely loaded. All participants showed clear indication of surprise,
excitement, and fascination. This was demonstrated with their verbal expressions, including: “oh my god”, “this
is crazy”, “impressed, this is real good”, “Wow, this is new, never had an experience like this”. There were
many comments like “WOW”, “freaky and lots of laughing. (Note, that the intonation of these words indicated
extreme excitement, which cannot be captured in text). The best comparison of Second Life and Oculus Rift was
“it is like expecting 3rd person view, but being 1st person experience; far more real than any monitor ever can
be.” Besides two participants with background in 3D games, everyone started with very small and careful head
movements. Feedback indicated that it required a moment to overcome the overwhelming sensation and
confusion. There was also a tendency to maintain the familiar perspective of looking straightforward onto a
monitor while working with monitor, reducing the field of experience to merely the part that would be visible on
a monitor. Noticeably, one experienced gamer intensively used the head movement as long as he did not include
the mouse for changing the direction of view as it is done in games. As indicated by the quantitative data in
Table 2, all participants felt detached from the real world and believed themselves to be at a different location;
the sensation was “mind blowing” and better than their expectations after hearing and reading about it. Some
participants pointed out that they can feel immersed even just using monitors, but often drop out as soon as they
turn their head; react to noises, or notice movements and lights in their field of view. This ‘drop out effect’ is not
apparent with the Oculus Rift. The immersion was further increased through standing and not touching objects
or using the keyboard; both would conflict with the visual experience and cause detachment from the virtual
space.
The experience of walking through the house [ORHouse] was intense for all participants as this was the first
scenario. While the design was not intending to stress the user, some found it irritating to walk down stairs
without feeling the movement on their body. It was pointed out by five participants (38%) that small visual
features increased the realism; e.g., fire crackling in the fireplace, sun glare, and butterflies and leaves flying in
the air. The most interesting observation in this introductory scenario was how the participants used their hands
and how they moved around. While most did not involve the arms and hands, four participants (30.7%) tried to
reach out for objects and to check their presence by tapping their physical body (note that the virtual body is not
visible in the scenarios). It was also obvious that all participants assumed objects in the scenario to be solid and
navigated around them carefully and generally did not bump into them.
The roller coaster scenario [ORCoaster] elicited the most intense emotions and feedback (Figure 4). One
participant stopped this scenario partway through as they felt uncomfortable; thus, the number of participants
was reduced to 12. The participants were asked to remain standing, as we wanted to amplify the anticipated
movements that might occur as a response from the visualisation of the track. However, one participant was
excluded at the start when we paused the ride for them to sit down: "I cannot stand [upright], that would make
me pass out." We stayed nearby to catch the participant in case they became physically over-balanced. The
roller coaster started immediately; yet we did not place the headphone on the participant heads in the beginning,
but waited at least 10 seconds for a comment like “realism would be better with sound.” In all cases, we placed
the headset on the ears of the participants after a while and pretended that we forgot about it. The roller coaster
itself takes place in a fantasy castle, has high altitudes, and a jump at the end. With all but one participant we
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could infer where on the track they were at any time simply by observing their matched physical movements.
One participant felt so present that it almost caused them to lose their balance (at an unexpected curve just as the
ride appeared to be over). Further observations include (note that the frequency may be low as some participants
did not report accurately): Sweating (4, 33.3%), strong tension (2, 16.6%), heavy breathing (1, 8.3%), heart beat
going up (4, 33.3%), strong movements (7,58.3%), trying to hold to something in the real world (7, 58.3%),
closed their eyes (2, 16.6%).
All participants agreed that the roller coaster was extremely real (“very real, almost perfect”, “I really want to be
there, where is it"); this is despite the fantasy setting and the low-level of graphics on the early model that is still
under development, far below most users’ computer monitor displays). The roller coaster “really surprised how
the brain and balance sense are fooled although the picture was not 100% real [and I am not really riding on
one].”
The driving simulation placed the participants in a familiar scenario, where they had control over a motor
vehicle and took it for a drive [ORCarSelf]; this differed from the roller coaster scenario where they sat
passively and could only change their visual perspective. All participants (12, as one skipped this part of the
experiment as they felt mildly dizzy following the roller coaster) considered the simulation “very real”, despite
the low-level graphics display. Two had to stop the driving experiment early as they almost immediately felt
some motion sickness; see below. The remaining nine participants enjoyed the simulation, especially as they felt
safe to experiment with speeds and crashes. The immersion was high despite there being no steering wheel and
only keyboard keys to control the vehicle. We noticed no difference between self-driving [ORCarSelf] and
being driven [ORCarDriven]; mainly, this resulted from the fact that they did not look around the environment
but instead in the direction of driving. One participant moved the arm to the side while driving backwards, this
physical movement was unnecessary but replicated real-world behaviour. Despite the positive experience by all
participants, we recorded some suggestions for improvements as well as negative comments about hardware,
dizziness, and usage. The current version of the Oculus Rift is a developer kit and the final consumer version
will incorporate many improvements including improved image resolution, reduced weight, and an improved
design. The resolution was of no concern in the beginning (9 participants (70%) mentioned the low resolution
but did not mind as “the experience is just too intensive to care at all”) but later noticed whenever the movement
was slow as they could examine specific details around them. Therefore, the roller coaster was perceived as
higher quality than the house due to the relative difference in speed of movements. Another disadvantage of the
low resolution is the tiring effect on the eyes. None of the participants could imagine using the Oculus Rift for
several hours without a break.
The cables connecting the HMD to the computers proved the most significant limitations to freedom of
movement. While we attempt to arrange the cable so it would not interfere with participants’ movement, the
radius as well as distance was very restrictive. Four participants (31%) became entangled in the cable while
doing full turn. Dizziness and a sensation of ‘still moving’ after removing the Oculus Rift or feeling queasy in
the stomach occurred in 77% of the cases, with only one participant with strong 3D gaming experience reporting
absolutely no subsequent sensations. All participants had anticipated these feelings and agreed that this would
not influence their affinity to continue or to use the device in the future; 62% explicitly mentioned they would
become accustomed to the new experience. Two participants related the sensation to the speed of movement,
while three were unable to partake in all experiments but the car driving. Afterwards, one participant mentioned
that despite their love of high-adrenaline activities the participant has only ever felt motion sickness in cars; this
phenomenon also occurred in the virtual space with the sensations of motion sickness only occurring with the
driving simulation. The effect is partially affected by the display as their reaction time is low and can cause
blurry effects on moving while there is exclusion of sensory information from physiological balance sensors;
like the reverse effect of getting seasick on vessels.
The participants can see a strong potential for applications using the Oculus Rift (or future HMDs of similar
quality) in education, training, entertainment, and tourism (order indicates the relevance stated by participants).
It would be valuable for “places you could not go otherwise”, which could be real locations like South Pole or
the moon, or impossible places like the human body or within a computer processor. In addition, the same
scenario on a monitor cannot have the immersive effect; the restricted 2D window into the virtual environment
causes too many conflicts with the perception. Nine participants (70%) investigated scenarios with more care
and seriousness; despite the knowledge that it is a game-like environment and they were not in eminent danger.
77% believe that using the Oculus Rift for an induction to an industry site (e.g., demonstrating possible
incidents that can occur on this site that may lead to injury) would create greater awareness and thus more care
while being in the real environment. Two participants pointed out the advantage for “hazard perception tests” to
create an improved understanding rather than using an abstract context; having the Oculus Rift would result in
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“motivation to identify all risks to look out for later at the location.” The majority of participants mentioned that
it would add value to the classroom.
While the Oculus Rift covers vision (output) and head movement (input) to immerse the user and cause a
detachment from the real world, the participants noticed a crucial problem with the current setup: it does not
entirely eliminate external distraction. Some distraction was as simple as not having direct communication but
the lack of 3D sound within the virtual space. This could be rectified using virtual mobile devices or speakers
integrated with the environment but placed physically around the user. Further space to move and the
entanglement with cables can be overcome by hanging the cables from above the user as is done in most VR
Caves, or by using mobile computers attached to the user as done with several augmented reality prototypes;
even though walking is limited as the real space is usually exceeded by the virtual space. Some participants
realised their ghostly appearance (i.e., it is not possible to perceive their virtual body), which can be overcome
in conjunction with other technologies like Kinect or VR gloves. Nevertheless, the advantage of the Oculus Rift
is its simplicity and fit with the consumer market; adding more technology and increasing the software
complexity may be counterproductive and lead to replication of existing approaches; e.g., Caves. The open
source community is currently exploring the HMD technology and is continuously extending the authenticity
and immersive experience. Thus, razor mouse integration allows replacing mouse and keyboard with virtual
hands that can interact or play instruments, attached IR (infra-red) cameras create night goggles, and Kinect is
used to map objects and users in the virtual space. Participants knowledgeable with Second Life emphasised the
emptiness of this virtual space; neither other avatars nor bots enrich the virtual space and therefore causing a
quick boredom in exploring further on. Even the best roller coaster becomes dull after riding it too often and
without interaction with other users.
Finally, two female participants noted the risk they felt of the possibility of being engaged in the VR world
while being unaware of the activities and behaviours of bystanders in the physical space. Using VR devices
requires a protected space and trust in the people nearby; especially as any sudden interference can cause intense
reactions. The participants prefer to have a signal in the virtual space that someone from the real world wants to
communicate.

Scenario for vocational training
As part of the project nDiVE (www.ndive-project.com) we are developing an authentic skill-learning and training environment to prepare, develop, and evaluate learners’ skill acquisition and readiness for their
professional career. Major objectives are to improve student engagement and motivation by establishing
authentic scenarios and creating distinct skills training lessons and also confronting them with life-threating
situations that can occur in their future professional life. Early studies in Second Life demonstrated the
advantage of 3D to understand complex systems; however, we were not able to create extreme situations in this
preliminary research. The experiments conducted for this publication demonstrated the effectiveness of the
Oculus Rift to immerse and affect the real-world human being (heartbeat or sweat). The currently developed
container terminal (using Unity) combines the educational component of the processes with the included
challenge to identify risk areas that can harm human life and cause major accidents. For example, it requires
experience to understand the mass of containers or the force that can be created by straddle carriers; something
educational institutions cannot provide effectively through theory, studying simulations, or by conducting site
visits (later it can explain the process, but accidents or incorrect processes are not easily demonstrated. The
suggested training environment implements different risk areas like road crossing, distraction of attention by
noise, lifting not secured containers, and erroneous positioning of containers. Using the Oculus Rift, the learner
would be fully immersed in the scenario; including the particular sounds. The 3D component would demonstrate
the size of containers and the equipment to be used for transport. To be allowed on a terminal, it is important to
learn about safety and dangerous situations/locations during induction. If a container bridge lifts a container, the
area below must be secured as a broken container door can cause objects to fall out. Compared to Second Life,
the true immersion using the Oculus allows users to better comprehend the sizes of objects, making the situation
of objects falling onto them more terrifying. The situation is intensified by having the loud sound of the door
blasting open, therefore forcing the immersed learner to look in this direction (automatism). Based on their
current position, the result is either just a scare or virtual death. The other risk areas would be similar; e.g., not
paying attention at a road crossing could cause an accident with a passing straddle carrier. Note that the
environment is developed and will be part of the final submission.
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Conclusions
Our own experience and the analysis of the interviews indicate that the inclusion of virtual worlds using
traditional 2D technology is accepted among the users, increases the authenticity of the learning environment,
and provides kind of an immersive experience. Second Life is considered useful for observing objects, avatars,
and achieving an understanding of the context; with a focus on shared presence, communication, and
socialising. On the other hand, realism and the feeling of really being present at virtual locations are limited;
distractions from real surroundings followed by a mere turn of the head are enough to disconnect from the
illusion, crashing one back into reality.
Development of virtual presence technology has raced ahead over the last couple of years, moving from highend prototypes and research environments towards consumer products that may finally allow instructional
designers and educators to consider adoption of this approach in classroom environments. Safe, secure, sensible
site visits can become virtually real while experienced in a classroom; distance education becomes virtually
close; disabilities disappear and dreams transition into virtual reality. Our research provides strong indication
that users find the immersion of the HMD to be greater, taking their surroundings more seriously (i.e., less likely
to bump into objects and approaching dangerous situations with greater care); this has implications for health
and safety training as users will take the training seriously and what they learn will be more likely to be
internalised. It is also valuable to workplace inductions, where the high level of congruence between the virtual
space and physical space allows greater transfer of learning while the induction may occur in a safe
environment.
Why is this important when a cave provides a similar experience? We believe that it is important, as this is a
consumer-focused setup that will be easy to use/install/operate and affordable to setup. The investment and
supporting infrastructural requirements are orders of magnitude lower than for a cage, yet the level of immersion
experienced by our experimental participants was very high. Our participants experienced significant immersion
at very little cost in equipment or expertise. Future research may compare the Oculus Rift HMD to a cave setup
for a more rigorous examination; such an experiment fell outside of our scope in this project. Technology like
the Oculus Rift feeds our belief that we are getting a step closer to creating a truly immersive learning space that
is both low-cost and widely accessible but which will engage and enthral students enough that they can immerse
themselves in the illusion of being elsewhere. Educators can use this mindset as they move towards increasingly
authentic learning environments and scenarios (in virtual worlds); supported by technologies such as the Oculus
Rift.
Much work still needs to be undertaken to enable us to approach an experience as fluid as that on the ‘holodeck’
from Star Trek; where verbal commands, true 3D imagery, the ability to sense objects, and a (seemingly)
unlimited range of motion allows all manner of immersive simulations to occur. Much work must still be
undertaken to improve user interfaces. As this is undertaken, we will undoubtedly discover further applications
in entertainment and education for immersive virtual reality. Is the Oculus Rift HMD the solution to the
problems of the inability to maintain the illusion of the virtual reality environment, which reduce the
effectiveness of training and how seriously people take the training scenarios in these environments? Our
research indicates that it is not the perfect solution, but the experience it affords significantly exceeds those
offered by other proposed solutions and does so at a price point that makes it affordable for all institutions,
educators, and trainers.
Do we need this kind of immersion? Yes and no. When we meet for some chatting and/or talking, the use of
avatars is better than just voice; i.e., as gestures can be used. If we want to feel in the space, there is no way
around but to use new devices like Oculus Rift. Compared to any other form of improving the immersive
feeling, the Oculus Rift is a large leap forward that will be difficult to backtrack from, once experienced, and it
is affordable and easily used so that it may be adopted on a wide scale. Yet, it is important to emphasise that
vision is only one, even though strong, aspect in creating immersion; and the use of head-mounted technology
needs to be accompanied with, among others, (authentic) task design, sound pedagogy, and informative
feedback. The Oculus Rift may be capable to blend us with virtual spaces, but in the end it is only a monitor to
be used as one tool of many to tell a story.
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Efficient learning design - concept, catalyst, and cases
Mikkel Godsk
Centre for Science Education
Aarhus University
This paper presents the current approach to implementing educational technology with learning
design at the Faculty of Science and Technology, Aarhus University, by introducing the concept
of ‘efficient learning design’. The underlying hypothesis is that implementing learning design is
more than engaging educators in the design process and developing teaching and learning, it is a
shift in educational practice that potentially requires a stakeholder analysis and ultimately a
business model for the deployment. What is most important is to balance the institutional,
educator, and student perspectives and to consider all these in conjunction in order to obtain a
sustainable, efficient learning design. The approach to deploying learning design in terms of the
concept of efficient learning design, the catalyst for educational development, i.e. the learning
design model and how it is being used, and two cases of efficient learning design interventions are
being presented.
Keywords: learning design, efficiency, science education, educational technology

From effectiveness to efficiency
Since the late 1980s educational technology has demonstrated its potential to enhance and transform higher
education. Studies show how technology can be used to improve learning by providing higher flexibility in time,
place, and pace, to motivate and engage students in a variety of ways, to support collaboration and reflection,
improve assessment and feedback, and provide authentic and multi-modal learning (Blumenfeld et al., 1991;
Conole, 2013; Conole & Dyke, 2004; Price & Kirkwood, 2011). However, such initiatives often require
substantial budgets, expertise and assistance from educational developers and media producers, and
exceptionally enthusiastic educators, and, unfortunately, this may at the same time be the reason why many
initiatives turn out to be one-time wonders or make no significant difference (Earle, 2002; Romiszowski, 2004;
Russell, 1999; Weller, 2002; Weller, 2011). A possible solution is to adopt a learning design approach and its
inherent ideas of making technology interventions explicit and reusable and the design process sharable using
resources such as learning design models, toolkits, pedagogical planners, and tools for visualising designs
(Conole, 2013; Conole & Oliver, 2002). As a systematic, scalable, and more holistic alternative to ad hoc
initiatives and technology interventions, learning design is currently gaining footing in a number of countries
including the UK and Australia for ‘devising new practices, plans of activity, resources and tools aimed at
achieving educational aims’ (Open University, 2014) and for providing support for reusability, reducing time
spent on the development, and making effective use of educational technology (Britain, 2004; Conole & Fill,
2005; Cross et al., 2008; Oliver & Conole, 2000).
In principle, learning design has a broad focus and considers teaching development as a process involving
various stakeholders such as educators, educational developers, students, and the institution and aims at
developing pedagogically informed learning (Conole, 2013; Conole & Fill, 2005; Conole et al., 2004; Cross &
Conole, 2009; Mor & Craft, 2012; Oliver & Conole, 2000). However, most reports and articles about learning
design turn their attention to the educators, learning designers, and their development of materials, and to a
minor degree the learning and the institutional context. Koper’s review of ‘current research in learning design’
from 2006 (Koper, 2006) and the special issue of Journal of Interactive Media in Education (JIME) from 2005
on ‘Advances in Learning Design’ (Tattersall & Koper, 2005) illustrate how the research is highly concerned
with educator and designer-oriented issues such as design patterns, authoring tools, and players for learning
design without necessarily considering the big picture: e.g. how the design fits into the institution, whether it
improves learning for the students and provide them with new possibilities, whether it is sustainable for the
institution and helps actualise digital strategies, and whether it is operational to the educators. Recent learning
design initiatives such as Jisc’s Design Studio (2014a) and the Open University Learning Design Initiative
(2014) have been incorporated into high-level institutional change processes and curriculum design projects
together with business models, a design process, and have a declared focus on efficient curriculum development.
Nevertheless, only four out of the 12 Design Studio projects have overall aims for efficiency and none of them
report about efficient deployments in terms of cost-effectiveness for the institution, practicability for the
educators, and impact on student learning at the same time (The Design Studio, 2014b; 2014c; 2014d; Jisc,
2014). In order to avoid the same pitfall it is important to move the focus from merely discussing effective

learning design to an efficiency approach where at least three important stakeholders and their perspectives are
taken into account.

Concept: efficient learning design
Implementing technology in higher education implies at least three important stakeholders: the institution which
defines the context, budget, digital strategy, and support; the educators whose teaching will be transformed
using technology; and the students whose learning will be affected by the technology. Furthermore, in some
cases it is also relevant to make a distinction between the management and the educational developers of the
institution as their agenda and interests may be inconsistent, e.g. when the management seeks to cut costs and
the educational developers seek to improve quality at the same time. In order to make learning design efficient
each of the three stakeholders’ perspectives need to be clarified and substantiated and, ideally, the learning
design should be in the intersection of all three perspectives. The stakeholders’ perspectives, power, and
interests vary between institutions and educational settings. Some interests and perspectives such as the
institutional incentives for technology-enhanced learning are explicitly described in formal documents such as
digital policies and e-learning strategies, while others are implicit and must be identified or defined according to
students’ and educators’ needs and preferences. This article looks into the interests present at Aarhus University;
however, many of these criteria and preferences may very well be pertinent also for other universities.
Aarhus University, like many other universities, has an official strategy for educational technology, here
referred to as a ‘Policy for educational IT’ (Aarhus Universitet, 2011). The policy includes three main focus
areas: the technological platform and services for technology-enhanced learning, development of educators’
qualifications and teaching practice, and students’ learning and competency development (ibid.). Furthermore,
the policy lists as a benchmark that 60 % of the teachers should be offered development assistance for
‘rethinking’ (i.e. ’innovating’) their teaching practice with educational technology by 2015. The policy is
supported by funds to acquire and implement a university-wide learning management system (LMS) and no
distinct funds to the educational units for educational development. As such the educational units are left with a
minimal budget for a substantial task, which calls for a cost-effective approach. In addition to the institutional
policy, the educational unit has a pedagogical focus on developing and providing ‘active learning’ in order to
foster deep learning and higher-order thinking (cf. Centre for Science Education, 2013).
Some educators have reservations and are reluctant towards implementing technology in their teaching practice.
The reluctance may be due to the absence of obvious benefits or justifications for using technology, or due to
low enthusiasm or confidence with technology (Weller, 2002; Zhao & Cziko, 2001); however, it may also be
due to the complexity and practicability in adopting the technology. A study from 2009 among European
educators revealed that the practical aspects of the development and implementation of web-based media in their
teaching practice such as easy access to existing materials, easy access to production and sharing facilities, and
having the time to develop the materials were the most significant barriers for the uptake (Godsk, 2009).
The students as well as the institution are pressured by the study progress reform by the Danish Government
(2013), which entails that the university must reduce the average degree-completion time in order to avoid cuts
in funding. Students are, on the other hand, not solely interested in getting their degree, they are also interested
in learning the curriculum and obtaining knowledge for their future role and work, getting good grades for the
competitive job market, and to have a good learning experience (Brown & Duguid, 1996). Local surveys of how
students perceived the utility of webcasts for online learning in two different modules revealed that 85-91 % of
the students to a certain, large, or very large extent found them useful for learning the curriculum, 63-82 % for
repetition during the module, 64-74 % for examination preparation, and 56-81% for providing perspective (cf.
Godsk, 2014). In addition, the surveys also revealed that 63-70 % of the students preferred the technologyenhanced learning to traditional face-to-face lectures and that they appreciated the flexibility in time, place, and
pace that the technology provided (ibid.).
Combining these three perspectives in a set diagram reveals a number of different intersections of interests and
scenarios (cf. Figure 1). As Figure 1 suggests a narrow focus on improving teaching and learning may fail to
address important institutional perspectives, just as a narrow focus on teacher training and teaching development
may disregard the students’ actual learning and a strategic initiative to improve students’ learning may not be
practical for the educators. An efficient design is located in the centre as a balance of all three perspectives.
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Figure 1: ‘Efficient learning design’ illustrated as the intersection of three perspectives:
the institutional, the educator, and the student.
Seen from the institutional perspective an important parameter is the effectiveness of the learning design in
terms of actualised level of enhancement or transformation of a module being developed. To classify the level
Puentedura’s ‘Substitution Augmentation Modification Redefinition’ (SAMR) model (2010) and its concepts of
‘augmentation’ to describe technology-enhanced learning where the technology ‘acts as a direct tool substitute,
with functional improvement’ (ibid.; p. 3), ‘modification’ and ‘redefinition’ to describe transformed learning
where the technology significantly changes practice, and ‘substitution’ to describe modules where technology
brings no significant educational improvement were adopted and expanded (Figure 2). The original SAMR
model focuses on how tools are being used on a task-level; however, as this initiative is concerned with the
impact of technology on module-level the concepts have been expanded to cover the transformational level of
an entire module according to the typical structure of science higher teaching with lectures, assignment work in
smaller groups, laboratory and/or fieldwork, homework, and end-of-module examination (cf. Handelsman et al.,
2004).

Figure 2: A revised version of the SAMR model for classifying the level of enhancement and
transformation. Examples of supported tools and pedagogies are listed for each level.
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In practice this means that a module is classified as ‘augmented’ when technology has been used to enhance an
entire activity such as all lectures or exercises or to transform minor components into online learning, and as
‘modified’ when educational technology has been used to transform entire activities into online learning. As a
consequence the cost-effectiveness of the intervention can be determined as the ratio of the costs for the
intervention and the actualised level. In order to support the interventions in an efficiently way a learning design
model (‘The STREAM Model’, cf. Godsk, 2013) has been developed to act as a catalyst.

Catalyst: The STREAM model
The catalyst for the educational development and implementation of ‘efficient learning design’ is a locally
developed learning design model: ‘STREAM’ (Figure 3) (cf. Godsk, 2013). STREAM is an acronym for
‘Science and Technology Rethinking education through Educational IT towards Augmentation and
Modification’ (Godsk, 2013; p. 723) and is designed as a flexible model that does not specify or prescribe the
use of specific technologies and/or a precise pedagogical pattern but it does foreground the pedagogical
strategies of active learning (Bonwell & Eison, 1991), Just-in-Time Teaching (JiTT) (Novak et al., 1999;
Simkins & Maier, 2010), Flipped Classroom, and Peer Instruction (PI) (Mazur & Hilborn, 1997). The model
provides suggestions of which tools to use, how out-of-class activities can be structured, and how these
activities can provide feedback for in-class teaching activities and vice versa. The idea is that STREAM serves
as an inspiration for educators on how to make good, active use of the technology as well as an implementation
guideline for media producers and educational developers; however, educators are free to use and deviate from
the model as they prefer.

Figure 3: The STREAM Model.
The educators are typically being introduced to the model by an educational developer, the media lab, or
through online materials and programmes as a systematic and supported alternative to ad hoc developments.
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That is STREAM is not a ‘wizard’ or a step-by-step guide with exact specifications of learning activities but
more of an open-ended model or framework for the ‘core feature’ of learning design, making educators make
think about their use of technology and make pedagogically theory-informed decisions (cf. Agostinho, 2006;
Conole, 2013; Conole & Oliver, 2002; Conole et al., 2004).

Cases
Due to external circumstances the 60 % ‘rethinking’ benchmark (cf. Aarhus Universitet, 2011) has been
postponed for at least a year; however, a series of STREAM related initiatives have been launched and some
with the intent of causing a ripple effect. The initiatives include: a website and a video about the model and its
use (with approximately 30 views per month on average); a presentation of the model as part of a ‘road show’ to
inspire educators to adopt educational technology; presentations at seminars and conferences; individual
presentations to educators developing their modules with assistance from the educational unit and/or the media
lab; and an introduction to the model as a compulsory part of the training programme for assistant professors
aiming for tenure. In practice this means that entire year cohorts of new educators are familiar with STREAM
and of the 2013 and 2014 cohorts respectively 83 % and 71 % responded in the programme evaluation that they
found STREAM relevant to their own teaching. When it comes to the senior educators there is only limited data
about the exact extent of the adoption, as they are highly self-governed in planning their teaching. Nevertheless,
the educational unit and the media lab have been directly involved in 10 transformations over the past 12
months using STREAM; some of which some have been evaluated thoroughly through student surveys,
interviews of educators, examination results, and web statistics form the video systems and LMS (cf. Godsk,
2014). In particular the transformations of a module on Astrophysics and another on Calculus were carefully
evaluated as the educators had the intention to gradually increase the use of technology in their teaching practice
or to engage in the transformation of an additional module (the case with Calculus), respectively, and thus
needed solid evidence of the impact. Astrophysics was augmented using STREAM by supplementing face-toface lectures with webcasts, reflection exercises, and multiple-choice quizzes for out-of-class preparation and
feedback. The educator developed the webcasts, exercises, and quizzes with technical support from the media
lab and pedagogical support from the educational unit. The module was subsequently evaluated through a webbased questionnaire sent so all students (n = 123) after their final examination and prior to the marking
addressing their use and perception of the materials. 41 % of the students completed or partly completed the
survey and, combined with web statistics about the use of the materials, a follow-up interview of the educator
about his incentives, and the official policy for educational IT, it was possible to identify the institutional,
educator, and student perspectives (cf. Table 1). Unlike Astrophysics Calculus 2 was modified guided by
STREAM by completely replacing all face-to-face lectures with online learning in terms of learning paths with
webcasts, multiple-choice quizzes, reflection exercises, and online feedback. The management of the
department initiated this radical transformation with the ambition to, among others, completely discontinue faceto-face lectures in the long run. The educator was marked out to transform the module with support by the
media lab and the educational unit using webcasts and online activities. Like Astrophysics the module was
evaluated through a web-based questionnaire sent to all students (n = 1,184), of which 27 % fully or partly
completed, through web statistics, and with follow-up interview of the educator. In this case an experimental
research design was applied and thus the students were randomly divided into an online group and a face-to-face
group. This made it possible to also compare examination results and student satisfaction in correlation with the
use of technology and level of transformation (cf. Godsk, 2014). The results of both transformations and studies
are summarised in Table 1 together with an assessment of the efficiency.
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Table 1: The results of two modules transformed into blended and online learning with STREAM.
Module

Astrophysics (2013)

Calculus 2 (2013)

Level and credit

Undergraduate, 5 ECTS

Undergraduate, 5 ECTS

Institutional
perspective

•
•

•

Educator
perspective

•
o
o
o
•

Student
perspective

•
•

•
•

•

Actualise the policy for educational IT
For the educational unit to provide
effective and sustainable improvement of
teaching and learning with qualified use of
technology
Low costs

•
•

Improve teaching by providing:
a larger degree of alignment between
lectures, exercises, and examination
influence to the students of what is covered
during lectures
a possibility for students to re-visit
complicated material from lectures
A professional interest in working with
educational technology and use the new
LMS in practice

•

High student satisfaction (70 % preferred
the enhanced format to traditional lectures)
Higher degree of flexibility in time, place,
and pace (incl. support for repetition and
examination preparation) (nearly all
students made use of the possibility to use
the materials at different locations, times,
and paces)
More time for discussion during lectures.
Online, active learning for in-depth
understanding (86 % of the students
responded that they to a certain, large, or
very large extent used the materials to
understand the topics in-depth)
More effort for the students

•

•

•
•
•

•

•

•
Efficiency of
learning design

•

Student learning improved in terms of
higher student satisfaction, more
flexibility, and more time for discussion
during lectures at a very low cost, limited
effort to the teacher, and some effort to the
students. The positive experiences have
encouraged the educator to develop the
module even further with a larger degree of
online activities and partly online
assessment.

•

Actualise the policy for educational IT
For the educational unit to provide
effective and sustainable improvement of
teaching and learning with qualified use of
technology
For the department to modernise their
teaching, completely discontinue face-toface lectures, and rationalisation
Low technical effort/easy to transform
teaching and implement technology
Support for media production and technical
setup
Satisfied students and adequate/similar
teaching quality
Increased flexibility in time and more
consecutive time for research

Higher grades and pass rates (an average of
approx. one grade on the ECTS scale from
C to B)
Higher student satisfaction (63 % preferred
the transformed format to traditional
lectures)
Higher degree of flexibility in time, place,
and pace (incl. support for repetition and
examination preparation). 84 % of the
students were most frequently studying
other places than on-campus, 61 % of the
students were primarily studying in the
evening, during the night, weekend, or
vacations, and 84 % would stretch the
completion of transformed lecture to at
least a day or more.
Online, active learning
Student learning improved significantly in
terms of examination results, flexibility,
and student satisfaction at a relative low
cost. Furthermore, the positive experiences
whetted the educator’s appetite and have
initiated the development of additional
modules in concordance with the policy
and the ambitions of the department.

Conclusion
Many educational development initiatives take the obvious and idealistic starting point in improving teaching
practice and students’ learning, and more and more institutions deploy a learning design approach in order to
share practices and make effective use of educational technology. Unfortunately, many initiatives fail to take the
context and other important perspectives into account and are in some cases being discontinued when funding
has come to a halt and thus fail to provide a sustainable value to the institution. Looking at the context at Aarhus
University, which most likely is comparable to many other university contexts, a basic stakeholder analysis
reveals that important perspectives and interests influence the success of learning design. As a consequence
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learning design is currently being deployed at Aarhus University with respect to three main stakeholders: the
institution, the educators, and the students using the STREAM model as catalyst. Two cases of transformed
modules have briefly been presented as examples of how learning design may balance and satisfy the three
perspectives at the same time and thus potentially qualify as efficient learning design. How much educational
developers may prefer addressing the effectiveness of learning design and dislike to consider costs and policy,
the key to a sustainable design may very well be to think in terms of stakeholders and ‘efficient learning design’.
Future work includes further research on what actually characterises efficient learning design at Aarhus
University and other universities, testing the underlying hypothesis, and a refinement of STREAM to meet these
demands.
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Turning a digital vision into reality
Stephen Marshall
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Victoria University of Wellington
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Information Technology Services
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The potential of technology to reinvent higher education has recently resurged in popular
consciousness with the articulation of the idea of the Massive Open Online Course (MOOC). At
Victoria we are avoiding radical technocratic transformation by engaging a process of collective
sense-making and progressive capability building to better understand and take advantage of the
affordances of technology. We outline our six-year strategy of organizational collaboration and
change intended to help a research-focused university evolve and grow its capability, agility and
aspirations for technology in learning and teaching, and discuss the progress to date.
Keywords: organisational change, transformation, sense-making

Introduction
The importance of technology as a tool for stimulating change in higher education has been starkly apparent
over the past couple of years. By articulating a strategy for mass online educational experiences Stanford,
Harvard, MIT and a variety of other institutions and their corporate partners have shaped the narrative of higher
education internationally. The educational significance of many MOOCs is clearly in question, particularly as a
means for addressing the limitations of existing approaches, but the way that institutions like Harvard have used
technology to influence their own educational plans and those of others is clearly apparent (edX, 2012).
The evolution of Harvard’s use of ideas inherent in MOOCs to advance their strategic position is a powerful
model for other institutions to consider. Harvard is using technology to reinforce their elite status by using it to
sustain the community of alumni. As a result, rather than risking even the perception that they are compromising
the quality of their formal qualifications, they are instead strengthening the social networks that are a significant
part of the benefit obtained by studying at an elite university (Coughlan, 2013).
In addition to their own strategic and operational activities, Harvard and other institutions describing MOOC
strategies are influencing other organisations, even entire sectors of higher education, and stimulating an
engagement with technology and educational delivery that is being shaped by the statements made by Harvard
and others. This manipulation of other organisations is described as a shaping strategy (Hagel et al., 2008) and
typically reinforces the dominance of the shaper and leaves other institutions back-footed and reactive.
Institutions able to maintain a clear and well-defined sense of their institutional purpose and identity are less
susceptible to this manipulation and can remain focused on identifying ways that new technologies enhance
their success.
This way of considering technology strategically as a tool to enhance an institution’s wider strategic objectives
underlies this paper. All too often technology is positioned as a means of radical transformation and re-invention
that devalues the existing strengths of the institution and its staff, and results in technocratic visions that are hard
for many people to engage with and use to enhance the outcomes experienced by our students. The key strength
of universities, the aspect that distinguishes them from all other educational institutions, is the depth of expertise
of the academic staff and their role as leaders; critics and consciences of our societies, using our expertise to
improve the world.
Rather than transformation, technology can be used to help the university collectively make sense of its place in
a rapidly changing world, responding to the wide range of forces acting on higher education as it grows in scale
and responds to the inevitable shifts in the economic and political landscape. This process of sense-making
(Weick, 1995; Weick, 2009) provides a means by which all staff can engage with the implications of new
technologies and the ways that they can be used to sustain and strengthen academic work.

Weick (1995, p.17) characterises sense-making as having the following seven properties:
•
•
•
•
•
•
•

Sense-making is social in nature;
Sense-making is grounded in identity construction;
Sense-making is retrospective;
Sense-making is enactive of sensible environments;
Sense-making is ongoing;
Sense-making is focused on and by extracted cues;
Sense-making is driven by plausibility rather than accuracy.

By adopting a sense-making approach to realizing the strategic impact of technology, as opposed to a
technocratic transformation, institutions can use technology to engage in purposeful change owned collectively
by the university community. Institutional leaders assist this through sense-giving; a process of leadership and
communication of messages that trigger and sustain sense-making. Much as Harvard is using MOOCs to
strengthen their elite position, other institutions can use the engagement with technology to develop their
understanding of their key strategic goals and organizational values. This approach is being used at Victoria
University of Wellington to sustain a six-year strategic change process aimed at strengthening the institution and
positioning the organization to reap the benefits of a constantly changing environment and an ongoing flood of
new technologies.

The Victoria Journey
Background
Victoria University of Wellington is one of eight New Zealand universities. Located in the New Zealand capital
it is a mid-sized university by New Zealand standards with 23,461 students in 2013 (16,885 FTE). The
university operates in four different locations in Wellington and has a small number of distance programmes
operating nationally and internationally, but it is primarily a traditional face to face university with the majority
of students attending classes at two Wellington city locations. In common with other New Zealand universities
Victoria operates as part of a wider sector that is tightly constrained by Government policies and the associated
funding systems that currently do not facilitate the substantive use of technology for learning and teaching
(Marshall, 2014).
In 2010 the senior management team instigated a working party to investigate the impact that technology was
having and could have on Victoria’s operations. The resulting working party report recommended that the
university articulate a strategy for improving its capability to use technology for learning and teaching over a
six-year period.
Many such strategies have been written by universities, often focusing on the development of high performance
networks or the provision of computing laboratories for students. The literature is filled with papers debating the
merits of strategies on student ownership or leasing of computers and the importance or otherwise of providing
computers. We chose at Victoria to adopt a process of sense-making, starting with a group of staff representative
of different groups across the university who were asked to engage in a process of strategic visioning through
the use of scenarios.
Scenarios as a tool for sense-making and sense-giving
Scenario planning (Richards et al., 2004; JISC, 2008; Higgins et al., 2012) provides a means by which
organisations can explore the characteristics of possible futures allowing for the possibility that significant
changes might occur, rather than incremental change driven by operational considerations. The resulting
scenario descriptions are not intended to accurately predict the future, rather they provide a means by which the
implications of different futures can be analysed and strategic choices made that maximise organisational
success irrespective of the future that transpires.
We used scenarios at Victoria to help us imagine how future events might challenge our perceptions of the
University, the experience of our students, and the role that technology plays in learning and teaching. The
scenarios were developed in collaboration with Professor Ian Yeoman an internationally recognised expert on
futures research. The scenario scales were created through a process of expert engagement and consultation.
Participants were approached nationally and internationally to identify key drivers of organisational and
technological change. A group of fifteen experienced staff at Victoria drawn from across a range of academic
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and support roles and representing a range of disciplines were also used to brainstorm the likely impact such
drivers might have on New Zealand institutions, and on Victoria in particular.
The Victoria process identified two major drivers as having the most significant impact on responses to out
questions. The horizontal axis focuses on the issue of money, running from financial prosperity to financial
austerity. The vertical scale describes the impact that technology has on normal life, running from a sense of
containment where technology is used but does not dominate daily life through to a pervasive integration of
technology into individual lives and society in general. These contrast with the axes identified in the
contemporaneous DEANZ Scenario exercise which were focused on the tension between inward looking
academia and outward facing engagement with external stakeholders such as employers, and on the tension
between standardisation and flexibility (Higgins et al., 2012). The DEANZ axes allow for engagement across a
wide range of educational provision models, while the Victoria set was deliberately chosen to focus on the
context of a single university intending to retain a sense of coherent identity within higher education.
The four quadrants formed by our axes frame the four scenarios: the Economic Powerhouse; the Ivory
Cybertower; the Digital Agora; and the Modern Academy (Figure 1). These names evolved from the discussion
and brainstorming by the local staff and were chosen to encourage a positive engagement with the implications
of operating in the environment defined by the quadrant.

Figure 1: Scenario axes and descriptions
Scenarios are a tool for stimulating sense-making and help identify important trends or issues that can be
responded to irrespective of the actual future the university might experience. None of these four scenarios
completely and accurately describe the future, but hopefully they provoke the imaginations of staff engaging in
strategy and planning and stimulate a creative and positive engagement with the future vision for technology’s
place in the future of learning and teaching in New Zealand. To assist this creative enablement scenarios are
contextualised with a variety of specific technologies and outcomes of social change identified in the
brainstorming. In the creation of our digital strategy, these were used to illustrate the impact of the different
strategies identified and allowed participants to utilise sense-making methodologies to pinpoint a desired digital
future state for the institution.
As an example, the Economic Powerhouse scenario was constructed to reflect the challenges faced by an
environment of financial constraint and where technology use is focused and limited in scope rather than used to
drive larger scale change in practice. The scenario ‘capsule’ is designed to provide a context for wider
engagement while attempting to avoid any negativity (despite the challenges that limited resources impose). A
short version of the capsule is quoted below (the full scenario capsules are provided online; Marshall, 2012):
In the context of austere world economies the university sees its role as providing a solidly
reliable tertiary education for students in undergraduate and postgraduate study. The ability of
students to quickly demonstrate value to employers and for the university to support economic
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growth defines priorities for the structure of the degree experience and the role that technology
plays in it. The university is seen by society as being an efficient provider of an educated and
skilled workforce, reinforced by the government imposed mergers with the now non-existent
urban polytechnic sector that saw the creation of urban single public tertiary providers in each
city. Strategically, the university talks about the impact our teaching and research is having on the
economy and the partnerships we have with specific employers and industries for research,
internships, practicums, and as destinations for our graduates.
The teaching and learning focus of the university reflects a strongly vocational and career focus
with applied research apparent throughout the student experience. Student numbers are balanced
between undergraduate and postgraduate, with large increases in both groups and a student
population of approximately 45,000 students. The vast majority of students are full time and
expected to attend classes on campus. Undergraduate degrees are structured with the majority of
courses defined by the choice of programme/major and with capstone and interdisciplinary
courses used to provide integrative experiences. Internships, practicums and the use of industry
facilities and staff during teaching are common. Changes in the structure of degrees mean that
students can receive an honours degree in three years if they perform well in their first year of
study. A Masters degree is achieved in four years through a further one-year thesis following the
Honours degree.
This scenario sees technology as having a clearly defined and circumscribed role in the lives of
students and the university. Financial constraints mean that investment in technology is carefully
managed to minimise costs. Performance information is collected routinely on a wide variety of
student and staff activities and used to monitor the efficiency of systems and manage costs tightly.
The university provides a basic technology platform modelled on the standard workplace students
will likely experience, with a heavy use of purchased content and tools. Economies of scale with
large cohorts of students mean that lectures are recorded and delivered via video as well as in
large lecture theatres. Content is licensed from commercial publishers and students are expected to
purchase an electronic reader in order to access textbooks
From scenarios to a collective vision and strategy
These scenarios provide a mechanism for engaging with the wider university community, responding to the
social nature of sense-making, and providing sense-making ‘cues’ that suggest future versions of the university
that diverge from our current situation. A pan-university forum ‘AkoVictoria’ was held to explore these
scenarios and consider the implications across the different disciplines and support functions of the institution.
Approximately 120 staff and students representing the full diversity of the university attended and were given
the opportunity to engage in a structured exploration of the scenarios. This culminated in a Delphi style
brainstorming activity framed by the question:
What could the University be doing to better take advantage of technology for learning and
teaching in an uncertain but rapidly changing future?
Participating staff used coloured notes to identify their faculty or support area as part of the consent process for
the activity (human ethics approval for the anonymous data collection was obtained). The ideas created by the
attendees were collected and analysed to identify key themes and priorities. Table 1 shows the top four summary
items identified, all of which were strongly supported by all of the faculty and support groups participating. The
information from the various consultation exercises was used to create a statement of the vision the university
has for its learning and teaching activities and the role that technology could play in supporting and enhancing
those goals. This was used to create the Vision and Strategy for Digital Learning and Teaching at Victoria 20122017 (http://www.victoria.ac.nz/learning-teaching/academic-development/digital-vision), which was accepted
and funded by the Senior Management Team. The key goals of the strategy were:
Victoria students will experience a professional, supportive and enabling digital learning
technology environment aimed at ensuring our students succeed in the modern world. This
environment will enhance and extend student learning experiences through participation in a
lively, innovative and scholarly community, both physically and online.
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Technology will be used to facilitate the engagement of students through their experience of:
1.

Programmes of study designed to maximise the positive impact of technology on students’
critical engagement, motivation and creativity. Innovative digital technologies extending the
impact of formally scheduled face to face contact by preparing, informing and framing the
student’s learning and enquiry, enabled and enhanced in partnership with staff and other
students; and

2.

An efficient, seamless and professional service, administration and learning environment
designed to support individual student’s engagement with their studies and ensure that
students are able to focus their energy and attention on learning.

Total

Student and Academic
Services

Library/IT/Facilities

Commerce/Law

Science/Engineering/
Architecture & Design

Issue

Humanities/Education

Table 1: Technology issues identified by staff in faculties and support groups

1

The teaching and learning purpose for using digital
technology is unclear;

15

9

24

22

22

92

2

Staff need support and assistance in developing their
digital technology skills and knowledge;
Staff need access to a comprehensive set of
technology tools to support the range of activities in
learning and teaching;

9

9

16

27

23

84

16

14

13

26

15

84

The systems infrastructure supporting learning and
teaching needs to be reliable and perform well under
the load of learning and teaching activities.

13

9

11

17

12

62

3

4

This strategy identified the importance that the physical campus plays in the intellectual life of the university,
and chose to focus on the role that technology could play in enhancing the impact of time spent on campus,
either informally or formally. At its core the vision focuses on how technology can enhance the experience of
students attending a face to face university with courses framed around formally scheduled sessions, be that
lectures, seminars, tutorials, laboratories or a myriad of other opportunities to meet in person with staff and
other students. The objective is to maximise the outcomes from face to face time by using technology to help
students prepare for sessions, engage effectively while together with other people, and then sustain and extend
their engagement subsequently.
The vision and strategy recognise that this occurs in a range of contexts (Figure 2). At the heart of this figure is
the formally scheduled meeting enhanced by technologies that operate both physically in the space and also
digitally as a virtual overlay and support to the real world activities. For example lectures are supported with the
use of audio-visual equipment to display information and to record sessions, but also with networking and
power so students can use collaborative technologies to interact with each other and the academic as part of the
formal class session. Outside of the lecture theatres, these technologies are also provided in ways that support
informal collaboration by students and staff through provision of physical spaces near the lecture theatres
equipped with suitable furniture, power and networking, and through the use of online technologies designed to
support collaboration around lecture recordings, or to continue discussions started in the lecture. Other layers in
the model reflect individual study and also the role that the university has in sustaining and building a wider
scholarly community with people who are not formally enrolled as students or working as academics but who
nevertheless have an important role in wider intellectual life of the institution and its place in society.
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An Initial Action Plan
To enable the implementation of the digital strategy and future vision of a technology facilitated student
experience, ten core action points were developed to be delivered over the six-year lifecycle of the strategy
(Table 2). These action points were developed to ensure that digital policy, support, capability and technologies
were positioned as relevant and vital to a 21st century tertiary institution. They are designed to ensure Victoria
University reaches a baseline level of digital preparedness in a sector where the future learners and researchers
in tertiary education have grown up on BYOD, open access to information and a secondary education
environment already enabled by digital strategy (21st Century Learning Reference Group, 2014).

Figure 2: Learning and teaching contexts and supporting technology affordances
The delivery of the strategy is owned by a governance group who monitor and guide the implementation of the
strategic action points. This group is chaired by the Centre for Academic Development and includes
representation from other key support units such as ITS and The Library. The group is formally included in the
university’s IT governance structure. Through this group, action points were allocated to areas of support best
suited and resourced to deliver on the action point. The true organisational focus of the strategy has been
highlighted, as over seven academic or support groups have been instrumental in the current implementation of
the strategy.
Table 2: Digital strategy action points
1

Articulation by faculties, schools and CSUs of plans for technology use in learning and
teaching, reflecting their distinctive identities, pedagogies and students

2
3

Staff training and support in ICT use provided and on-going development encouraged
for all staff engaged in learning and teaching
Faculty support staff employed to help staff engage with technology

4

Provision of student training and support for ICT use in courses

5
6

Encouragement of a change in the way face to face time is used in courses
Development of a technology platform and roadmap for investment in new and
improved learning and teaching technologies

7
8

Development of a policy on minimum course presence online
Support of innovation through the innovation incubator

9

Course information management and publication

10

Technological support for assessment activities
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For the first year of the strategies acceptance building awareness, developing a learning technology support
model and investigating the current ‘digital academic state’ at Victoria were seen as priorities (action points
1,2,3). The activities undertaken included the employment of a small number of part-time staff based out in the
faculties and drawn from the schools and faculties. Typically these Contacts for Academic Technologies (CATs)
are graduate students or support staff involved already in some aspect of academic technology use. A detailed
needs analysis was also conducted with staff across the university and used to contextualise an on-going
programme of engagement conducted jointly by CAD and ITS staff who regularly attend school and faculty
meetings to provide briefings and updates on the actions and receive feedback and ideas to improve the value of
the work being done in the specific contexts of particular disciplines or support functions.
Changing models of support
The clear need for a comprehensive programme of staff development in the growing range of tools being
deployed (action 2) has resulted in the creation of a new role in the ITS group focused on building staff
capability. One of the first activities undertaken has been the creation of a skills capability matrix that maps the
set of technologies against different staff roles and defines the level of knowledge needed. This is initially being
used to help the ITS support staff build their own capability to support a wider range of tools, both as an
important activity in itself, but also to test the model and assist in the development of support resources. A justin-time approach enabled by one-on-one support is being used rather than a traditional workshop programme, in
response to the needs analysis that clearly conveyed staff needs for a more responsive and granular model of
development.

Figure 3: IT Skills Capability Matrix
One of the major outcomes of the engagement between CAD, ITS and other support groups has been the
recognition of the value that greater collaboration at an operational level brings to the university. Feedback from
the faculty and support service staff clearly conveyed the need for technology support to be delivered with
greater awareness of the particular needs of individual staff, and the importance that long term relationships
have in building capability and confidence. The CATs demonstrated on a small scale the value of having
support staff located with the people they were supporting.
The support model developed out of this experience is summarised in Figure 4. This diagram illustrates a
number of key points about the Virtual Central Support Unit (CSU) concept. Fundamental to it is the absence of
vertical silos separating the areas of learning and teaching, research, and administration. This reflects the reality
that while these are described as separate business outcomes, at the level of the individual staff member they
blend into each other. Skills and knowledge obtained to support technology use for research are likely to assist
in teaching and administration tasks, and support people assisting someone in developing technical knowledge
and confidence are potentially able to help the user identify a range of ways a new technology might be
valuable.
The support model also has a hierarchy with transactional support (password updates and quick fixes), one on
one support and expert consultations recognising the range of support contexts in a large organisation. Teams of
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one-on-one support staff with a range of primary roles are shown in circles reflecting their alignment with
specific faculties and campus locations, but with the circles overlapping to emphasise their collective
participation in a support community of practice (the Virtual CSU). Experts with specialist knowledge provide a
third level of support, both to staff needing extensive in-depth assistance, but also to the other support staff with
whom they have a mentoring responsibility as partners in the Virtual CSU community. An important point to
emphasise is that the one-on-one and expert staff might be managed by a variety of organisational units. They
work with colleagues from different groups routinely without the need for direct managerial involvement and
with outcomes valued by all of the groups. The intention is that the depth of this model also enables internal
career paths for support staff who may start with transactional roles, but evolve through experience and training
to ultimately take up positions as experts themselves. In so doing we create a self-sustaining model of staff
development that has already started seeing the university identify people with personal and technical strengths
that we can grow ourselves, a much more effective strategy than hoping to attract people with specialist skills on
an internationally competitive employment market. This model embodies many of the aspects of sense-making
through its recognition of the need for an on-going and social model of exploration, and its creation of new
identity for support at Victoria.

Figure 4: Virtual CSU Support Model
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Figure 5: Technology Platform and Lifecycle Summary Overview
In addition to the support model, we have also articulated a technology platform framework (Figure 5), which
explicitly recognises the range of learning and teaching contexts affected by technology (physical spaces
through to the world of online services commonly referred to as the cloud). Rather than a static enumeration or
service catalogue of supported technologies, this provides the basis for the creation of a formal lifecycle
sustaining, developing and innovating the platform. The lifecycle shown in Figure 5 applies to each of the
learning and teaching contexts listed along the bottom and has been elaborated into detailed standards
supporting the engagement into each space.
This is an on-going work in progress, which started with the physical spaces. Working collaboratively with the
Campus Services group and their external consultants, CAD and ITS, we have defined the standards for new
spaces, redefined the processes of consultation and engagement to understand the future needs for spaces and
the ways by which technology-enabled teaching and learning can be supported now and into the future. These
new approaches have been trialled in the redevelopment of several existing rooms, and in the planning for two
major new projects on campus and have seen a dramatic improvement in the level of engagement from a variety
of stakeholders and the introduction of several innovative ideas. Similar positive outcomes are anticipated as we
replicate this model throughout the other contexts.
One of the key aspects of the lifecycle is the desire to not just support innovation but to work actively to show
that it is valued and enabled proactively. From a technical perspective this has meant the creation of an
innovation incubator space online (http://hub.vicinnovate.ac.nz/) which serves both as a community hub and
communication space and as a means of soliciting new innovation projects. An innovation incubator is a
managed environment that is used to support innovation projects in a way that encourages exploration by staff,
but within a management framework that:
•
•
•
•
•
•
•

Reduces the threshold needed to engage with technology;
Encourages and supports collaboration and a scholarly assessment of innovations;
Controls costs;
Reduces unnecessary duplication of effort;
Ensures security of data and access;
Provides a mechanism for formal review and decisions about ongoing operational use;
Collects information on the experience of staff with particular innovations to inform future ideas.

The hub is itself an on-going innovation project deployed on the Amazon AWS Cloud infrastructure. This was a
deliberate decision intended to give us a means of testing technologies and processes before we needed to
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support staff wanting to use them for other innovation projects. The hub’s deployment on the cloud has been a
useful mechanism for exposing and working through policy and operational issues with key groups including
our ITS group, especially the network security issues, and our marketing group.
From a non-technical perspective, innovation and confidence in technology use is also being supported through
an academic and general staff-led community of practice for learning and teaching enhanced and enabled by
technology. Key to the success of this has been the ownership of the group by its members, enabled quietly by
support from CAD and ITS staff who participate but avoid being seen to lead the group. This group has created
a regular schedule of staff presentations and workshops that are actively building confidence, capability and
ownership of the changing pedagogical environment, engaging in their own process of sense-making.

Conclusion
Assessing the impact of the work outlined above is challenging. At a pragmatic level the best indication of
success is perhaps the engagement and support from our Senior Leadership Team, who have funded this work
despite the tight financial constraints facing the University. It is possible (and we have certainly done so) to
collect measures of activity, input measures that record how many staff have been visited, how many web pages
have been accessed etc. We can, and have, conducted surveys to identify issues and gain feedback on
expectations and (dis?)satisfaction that show a positive trend. The problem is measuring the output that we
really care about, staff confidence and knowledge leading to ownership of the role technology plays in their
work, and the consequential impact on student learning and success. This identification of wider outcomes will
be the focus of a benefits-mapping exercise that is planned in the near future. The goal of this process, derived
from the Better Business Case model promoted by the New Zealand State Services Commission, is to identify a
wide range of potential benefits that would arise from successful delivery of the strategy. This process has the
advantage of reflecting the needs and goals of diverse stakeholders and providing a rich range of measures
addressing financial and non-financial aspects. These can also support and sustain sense-making by generating
on-going cues as to the impact technology is having on a wide range of activities.
Currently the best evidence we have is anecdotal and suggestive. Staff are proposing more projects dependent
on new technology and more of them are actually trying new ideas with their students. The culture of
disablement apparent prior to the initiation of this strategy is rapidly fading. The importance of technology as
part of our work is no longer disputed, when we asked staff to identify issues the responses were all framed in
terms of enabling their use of technology, not denying the need or placing it behind other priorities such as the
PBRF. At a practical level, one measure of impact is the decision of the university to continue to invest in our
work, including the significant restructuring of our IT group and the on-going appointments of additional
support staff. We look forward to be able to show substantial and material contributions to the university’s
success in its wider strategic and operational goals, and to seeing staff at all levels of the university articulating
with confidence and imagination ambitious plans for the role technology can play in their work.
Our real goal in this work is to see the university owning the process of sense-making for the impact of
technology on learning and teaching. Externally we are faced by a government that is clearly promoting silver
bullet solutions such as MOOCs and the growth of international student numbers despite substantial evidence
that neither strategy will result in improved outcomes for our students, nor improve the quality and capability of
the work done by universities. The political and financial context of New Zealand higher education (Marshall,
2014) gives the government enormous influence over institutions, but that should not be used as an excuse to
avoid owning our own priorities and shaping our own visions for the role we play.
The support model discussion noted the overlap between the learning and teaching focus of the vision we are
working towards, and the research and administrative activities of the university. Most, if not all of the work we
are doing has a research dimension in itself, but all of the actions have a degree of impact on the universities
capability in all three areas. An advantage of following a sense-making approach (as opposed to an explicit
transformational one focused on reinventing learning and teaching) is that the exploration of the roles
technology plays in existing work is open-ended and can draw on examples from all three spaces to improve any
or all of them. The avoidance of a single model of success opens the door for serendipitous discoveries and
synergistic growth in capability.
Models which act to amplify our ability to engage successfully in every aspect of university life are essential if
we are to respond to the long term trends of declining public funding, demographic and economic change. Our
current models of delivering degrees are not sustainable when delivered to a greater proportion of the population
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and throughout adult lives, we need to be able to redefine and reorient our work so that we have greater impact
with fewer resources and we believe that Victoria has started well in achieving its vision.
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A multidisciplinary focus on 21st century digital learning
environments: new program at CSU
Judy O’Connell
Charles Sturt University, Australia
As a result of an extensive curriculum review of a master’s programme for teachers in the School
of Information Studies, a multi-disciplinary degree programme in education and information
studies was developed to uniquely facilitate educators’ capacity to be responsive to the demands
of a digitally connected world. Charles Sturt University’s new Master of Education (Knowledge
Networks and Digital Innovation) aims to develop agile leaders in new cultures of digital formal
and informal learning. By examining key features and influences of global connectedness,
information organisation, communication and participatory cultures of learning, students are
provided with the opportunity to reflect on their professional practice in a networked learning
community, and to improve learning and teaching in digital environments. This paper presents a
case study of the implementation of the new programme, reviews the first session experiences of
the students, and presents findings from student evaluation of the levels of success achieved.
Keywords: participatory, online learning, information, knowledge networks, pedagogy,
information ecology, information environment

Meeting the needs of education practitioners
Knowledge building, literacy and communication in action now take many forms. When Skype was first
released in 2003, the global face-to-face contact began to transform communication and collaboration in ‘real
time’. Now Apple’s Face-Time, Skype in the Classroom, and Google Hangouts (to name just a few tools)
guarantee synchronous engagement, alongside collaborative text platforms such as Google docs. In other words,
the mechanisms for engaging with information and processes of learning in the acquisition of new knowledge
has become a deeper process of individual and collaborative learning activities, problem solving and artefact
development, through an integration of face-to-face and online interactions within a community, involving
absorption, integration and systemisation of the information received by the receiver in their own pre-existing
cognitive structure, which are the result of personal experience, and earlier knowledge transactions (Trentin,
2011).
This digital information environment demands a new knowledge flow between content and digital connections.
While the bibliographic paradigm created textbook learning, the digital information environment of today
indicates the need for educators to understand information seeking and engagement within connected multimedia contexts. Computer and mobile device technology environments, social media, and ready forms of online
communication drive our newly emerging knowledge ecosystems. Thomas and Brown (2011), who explored
what they described as a new ‘culture of learning’, explained how much the Internet has changed the way we
think about both technology and information. In this new culture of learning, information technology has
become a participatory medium, giving rise to an environment that is constantly being changed and reshaped by
the participation within information spaces. They argue that traditional approaches to learning are no longer
capable of coping with this constantly changing world. The information environment is a technology
environment, which demands adaptation. Information is also a networked resource, as “information absorption
is a cultural and social process of engaging with the constantly changing world around us” (Thomas & Brown,
2011, p.47).
In other words, our digital information ecology is a remix of different forms of technology, devices, data
repositories, information retrieval, information sharing, networks and communication. New technological tools
are expanding and continually altering the ways school students, or educators can interact with the world. The
implications for education that stem from new means for accessing information, communicating with others,
and participating in a community needs a new brand of professional competences to thrive within the changing
environment. Haste (2009) recognised the co-construction of knowledge through interpersonal discourse and the
tension within pedagogy between a focus on knowledge-based instruction and outcomes, and on praxis-based
instruction. “While most pedagogy, of course, recognises the interaction of both in good practice, there is
nevertheless an underlying epistemological gap; knowledge-based models are implicitly more ‘top down’ and
praxis-based more ‘bottom up’. ‘Knowledge’ implies that the route to understanding is in the structured

transmission of information. ‘Praxis’ implies a necessary interaction with materials, actions or other persons as
a route to understanding” (Haste, 2009 p.213).

Information ecology at the heart of knowledge
While technology is changing the information environment (including information places and spaces), the
transactional nature of information interactions and knowledge flow underpins learning. Information can
comprise both physical and virtual parts for operation and interaction. A major challenge for education is to
enable and facilitate the generation of new knowledge via an appropriate information environment, to facilitate
integration of new concepts within each person’s existing knowledge structure. This is described as an
‘information ecology’.
“Information ecology examines the contexts of information behaviour by analogy with ecological habitats and
niches, identifying behaviours in biological terms such as ‘foraging’” (Bawden & Robinson, 2012. p.199). In
this context of adaptive and responsive co-construction of knowledge, we can facilitate a viable praxis in digital
environments, influenced by concepts of rhizomatic learning. “Seen as a model for the construction of
knowledge, rhizomatic processes hint at the interconnectedness of ideas as well as boundless exploration across
many fronts from many different starting points” (Sharples, et al. 2012 p.33). By creating curriculum and
subject delivery which can be reshaped and reconstructed in a dynamic manner in response to changing
environmental conditions or the personal professional needs of students, a digital information ecology provides
the opportunity to work with information in the construction of knowledge in more dynamic ways, connecting
learning experiences across the contexts of location, time, devices and platforms.
This information ecology also involves the creation of assessments and environments for knowledge building to
enhance collaborative efforts to create and continually improve ideas. This approach to knowledge building
“exploits the potential of collaborative knowledge work by situating ideas in a communal workspace where
others can criticize or contribute to their improvement” (Scardamalia, Bransford, Kozma, & Quellmalz, 2012,
p.238 ). In this information ecology we also understand that “the development of critical thinking is a key
learning objective in education – particularly higher education – [and that] it entails the ability to make
reasoned evaluative judgements when making sense of information sources that contain different (potentially
conflicting) findings, perspectives and interpretations of a given topic of phenomenon (Ford, 2008 p. 59). The
use of critical thinking has become particularly important as relatively quick access to a wide range of
information means that the user needs the ability to critically evaluate the validity and value of information
accessed.
The evidence is that technologies and social media platforms are driving an unprecedented reorganisation of the
learning environment in and beyond schools and tertiary environments. These disruptive shifts are already
reshaping the workforce landscape and the skills required (Davies, Fidler & Gorbis, 2011), establishing lifelong
and life-wide learning as the central paradigm for the future (Redecker et al, 2011). Our work as educators has to
centre on helping to meet future learning needs in courses/programs by fostering a culture of enquiry within a
sustainable learning ecology that is shaped by the ubiquity of information, globally responsive pedagogical
practices, and driven by collaboration and informal learning in multiple access points and through multiple
mediums
Evidence from a Master’s programme/course review
During 2012-2013 a comprehensive Course Review of the Master of Education (Teacher Librarianship) was
undertaken, as part of the 5-year cyclic renewal process for an authorized Australian University (under the
Tertiary Education Quality and Standards Agency [TEQSA] Act) to self-accredit each programme of study that
leads to a higher education award that the provider confers.
As part of the face-to-face and virtual industry-wide focus-group consultation processes with key stakeholders
across Australia and New Zealand (principals, teacher librarians, librarians, system leaders, teachers, education
consultants) a key finding in focus group results emphasised a need for a new multi-disciplinary degree
programme in education and information studies, to provide advanced learning options for education
practitioners who are seeking a substantial post-graduate foundation in connecting information knowledge
networks and digital innovation in the P-12 and tertiary education environments, where the information
discipline aspect is foundational to improved education pedagogical practices in digital environments. This
approach provided a unique opportunity to utilise information science expertise to influence the post-graduate
formation of practitioners interested in knowledge networks, e-learning, and digital innovation. This was
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confirmed by results of an online survey “Building the School Library Profession: Postgraduate Academic
Program needs in Distance Education” which provided comprehensive supporting information regarding the
perceived priorities and future needs in professional development and further academic study related to the
digital environments and priorities of school librarianship.
A total of three hundred and forty (340) survey responses were received. In six questions about future
postgraduate study and/or professional development in distance education mode (Figure 1) two questions were
rated as being of the highest priority:
1. Graduate Diploma in areas/topics related to contemporary and emerging needs in digital environments and
school libraries (46.9%); and
2. Master of Education in areas/topics related to contemporary and emerging needs in digital environments and
school libraries (45.9%) ahead of the other options.

Figure 1: Postgraduate study and/or professional development

Methodology
A case study was undertaken to examine the open-ended question – “What has been the keystone subject
experience of students in the programme”, in order examine the course design and participatory learning and
assessment components of the Master of Education (Knowledge Networks and Digital Innovation) [Med
(KN&DigInnov)]. As the keystone subject establishes the programme intention, information ecology and
participatory experiences for students, a study of the student experiences of the first cohort in the foundation
subject provides evidence of the levels of success achieved. This study took place in the real-world context of
online learning and the data collection involved four aspects.
•
•
•
•

Documents (reflective journals, twitter).
SEQ online survey (student experience survey, including open ended responses).
Survey comparisons of the student subject responses to the School mean.
Organisation of open-ended survey responses into themes of interest.
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Knowledge networks and digital innovation programme
The Med (KN&DigInnov) commenced in 2014, and requires completion of sixty-four points comprising two
core subjects and six elective subjects worth eight points each, to meet the Australian Qualifications Framework
standards for a Masters degree by Coursework (Council, 2013). It is being delivered fully in an online distance
education mode. The Masters is led by the Courses (Programme) Director and education discipline team in the
School of Information Studies, drawing on specialist adjunct staff associated with the School.
The programme is designed (Charles Sturt University, 2012) to respond to the following:
• literature and literacy experiences in digital environments, including childrens’ and young adult literature, ebook systems, management and development;
• information organisation in digital environments, information retrieval, content curation with the aid of
mobile devices, online platforms and cloud based storage services;
• concepts and practices for curriculum integration of social media tools, services and platforms;
• information practices, with an emphasis on information fluency, critical inquiry and design thinking;
• digital citizenship essentials, including legal and ethical behaviour and open learning approaches;
• ICT integration and innovation, demonstrating a technology infusion with mobile learning, tablets and
devices for information rich learning experiences;
• Big Data and information flow, including Web 3.0 and the concepts of the semantic web; and
• creative and intellectual leadership in a global environment.
The programme is grounded in cross-disciplinary studies in information science and education, allowing
students to gain an advanced and integrated understanding of an important body of knowledge in the
information science discipline, and the online knowledge networks, processes and interactions for innovative
education practice. It aims to encapsulate a participatory information ecology that is a co-construction of
knowledge through interpersonal discourse and the tension within pedagogy between a focus on knowledgebased instruction and outcomes, and on praxis-based instruction, which is both creative and dialogic. The
learning processes depend more on the coordination among all the interactions and activities that take place in
different spaces of the learners' lives, like school, home, and workplace, than only on interactions and activities
developed in the spaces of formal learning.
The academic programme has also been designed to enhance personal professional networks and personal
learning conversations, understanding that learning is social within Communities of Practice where learning
happens through experience and practice as part of a community (Leiberman & Mace, 2009). Each subject is
treated as an intensive professional development programme, facilitated by social interaction through forums,
Twitter, Adobe Connect, and Google Hangouts, helping to facilitate greater insight into generic issues (Rienties
& Kinchin, 2014) through the various participatory learning experiences.
The first cohort of 42 students has been drawn from Australian and international educators, who are currently in
leadership positions in schools; classroom teachers and teacher librarians; e-learning leaders in schools and
higher education; educational designers in higher education; programme leaders in education organisations; and
technology integrators in schools and higher education. The range of admissions demonstrated well the potential
impact of this multi-disciplinary programme approach.
Table 1: First intake for MEd(KN&DigInnov)
Role

Number

Classroom teacher
Teacher librarian

14
18

School leadership

3

School e-learning integrators
Faculty education/instructional designers

2
4

Academic librarian

1

Total

42
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The degree programme is delivered through a purposed-designed participatory digital portal
http://digital.csu.edu.au that connects to the university learning management system. It also makes use of online
tools within and beyond the programme, including branded channels leveraged for authentic practice, as part of
the participatory learning experiences for knowledge networking and digital innovation. (see digital portal)
In addition, the programme has embedded within each subject a reflective and reflexive journaling process
undertaken at the newly established CSU Thinkspace http://thinkspace.csu.edu.au. A reflective journal is an
opportunity for students to demonstrate functioning knowledge in the context of the intended learning outcomes
for the subject or programme.
“In professional programmes in particular, it is useful if students keep a reflective journal, in which they record
any incidents or thoughts that help them reflect on the content of the course or programme. Such reflection is
basic to proper professional functioning. The reflective journal is especially useful for assessing ILOs (intended
learning outcomes) in relating to the application of content knowledge, professional judgment and reflection on
past decisions and problem solving with a view to improving them.” (Biggs & Tang, 2011, p.261). Students are
regularly required to reflect upon their practices, link their reflections to theories and communicate in writing an
understanding of the connection between the reflection and theory. This encourages each student to become a
proactive learner and reflective educator who is “committed to continuous improvement in practice; assumes
responsibility for his or her own learning; demonstrates awareness of self, others, and the surrounding context;
develops the thinking skills for effective inquiry; and takes action that aligns with new understandings” (YorkBarr, Sommers, Ghere, & Montie, 2006, p. 10).
Reflective thinking helps students develop a questioning attitude and new perspectives, identify areas for change
and improvement, respond effectively to new challenges, and generalise and apply what they have learned from
one situation to other situations (Turner, Reid, & Shahabudin, 2011). This experiential engagement is employed
to foster creativity and initiative for new situations in connected environments for professional practice, and a
capacity for confident personal autonomy and accountability in knowledge networking.
Approaches to assessment focus on participatory and digital experiences, in the context of programme
requirements, and include extensive use of formative 0% marks activities, as part of knowledge flow and peerto-peer learning/engagement. Social media channels are a vital part of this approach.
Concepts and practices in a digital age
The learning framework for the programme is established in the keystone subject INF530 Concepts and
Practices in a Digital Age, where a body of knowledge is introduced that includes a review of recent
developments which are influencing learning and teaching in an increasingly digitally connected world. By
examining key features and influences of global connectedness, information organisation, communication and
participatory cultures of learning, students are provided with the opportunity to reflect on their professional
practice in a networked learning community, and engage in dialogue to develop an authentic understanding of
concepts and practices for learning and teaching in a digital environments. Through this questioning, review and
reconstruction of understanding, the subject frames the challenges of learning in digital environments and sets
the context for innovation and change in professional practice. The subject is designed to provide: professional
learning through authentic tasks and activities; opportunities for collaboration with peers; readings that are
thought-provoking; study suggestions which encourage inquiry, reflection and analysis; and engagement with a
curriculum unit/strategy to demonstrate application of new knowledge and understanding for learning and
teaching practice. This foundation subject establishes connected learning within new information environments
created by the social and technological changes of the digital age. The purposeful pedagogical praxis allows
interaction(s):
•
•
•
•

with a diversity of content materials;
within the cohort to improve learning and understanding in the formation of knowledge;
through use of new media communication channels; and
embedded in a multi-disciplinary information ecology.

By focusing on connectivity, communication, collaboration and convergence, the subject addresses the
challenges, opportunities and emerging possibilities for learning and teaching in information-rich participatory
environments. Trends in knowledge construction, participation and social networks are explored, including
information futures and digital convergence. The subject introduces education informatics and the scholarship
of digital teaching, and models connected learning through group discourse and collaborative inquiry in digital
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environments, including the reflective and participatory experiences employed throughout the course.
A comprehensive examination of ideas about digital literacy is undertaken, providing a strong examination of
the interconnections between various terms that are in vogue. Drawing from the information science discipline,
Bawden (2008, p. 20) provides the key facets of digital literacy upon which the programme is built.
• “Knowledge assembly,” building a “reliable information hoard” from diverse sources.
• Retrieval skills, plus “critical thinking” for making informed judgements about retrieved information, with
wariness about the validity and completeness of internet sources.
• Reading and understanding non-sequential and dynamic material.
• Awareness of the value of traditional tools in conjunction with networked media.
• Awareness of “people networks” as sources of advice and help.
• Using filters and agents to manage incoming information.
• Being comfortable with publishing and communicating information as well as accessing it.
Bawden and Robinson (2012) is also used to introduce the factors involved in information behaviour, and how
they relate to one another, to depict the stages and processes of information seeking and use, and sometimes to
illustrate a person’s thought processes and changing cognitive state as they deal with information. Information
behaviour cannot be considered in isolation; we need to explicitly understand the wider context. Within the
context of connected learning, students also engage with the critical fields of research that can inform the work
of educators. Connected learning encompasses information behaviour and processes with technology and digital
environments; is explained and facilitated through a range of theories and/or models; includes evolving
taxonomies of learning outcomes; and is fired by critical and computational thinking.
The complexities of knowledge networks in digital environments have highlighted the importance of the
emerging sub-discipline of education - education informatics - the application of technology to discovering and
communicating education information (Collins & Weiner, 2010). Information technology is key to knowledge
diffusion, but understanding and developing human interaction, human behaviour, and information use and
exchange are also essential. Definitions of informatics usually encompass the crossing of disciplines, thus
education informatics is basically a combination of the disciplines of education, technology, and information
science. Just how these domains intersect and interrelate is still cause of much debate across the disciplines;
however the work of Nigel Ford (2008) underpins the focus throughout the degree programme.
The design of assessments emphasises this focus, and digital flexibility, as demonstrated by the first graded
assessment – the Scholarly Book Review. Many critically and/or popularly acclaimed books are published and
address topics related to digital information environments and knowledge networks; creative cultures and use of
technology; and futurist perspectives on learning in a digital world. However, regardless of popularity or
publicity, educators need to be able to evaluate these publications from a scholarly point of view. Students were
provided with book choices (which also attracted wider readership via Twitter), being able to match their
personal professional needs for their assessment (Collection: INF530 Concept & Practices in a Digital Age List http://www.amazon.com/registry/wishlist/37FSRQBVI5C5W/ref=cm_sw_r_tw_ws_). While providing
evidence of knowledge of principles and practices in the context of current and emerging trends in information
and knowledge environments, students were also excited to be able to differentiate between trends, facts,
opinion, and research. This ability to evaluate the validity and value of information accessed is essential for
scholarly 21st learning.
Many students keep an open and public record of their learning, for example,
http://thinkspace.csu.edu.au/becspink/. By doing this they are providing an easy (and open) way to see the range
of digital learning/assessment experiences alongside a record of their participatory experiences and online
interactions; this is in keeping with the global participatory nature of the programme.

Results
The collaborative nature of the subject was highlighted by the public sharing via Twitter hashtag #INF530, and
the bottom-up praxis was emphasised by a willingness of students to post a link to their assessments, via their
reflective blog or relevant platform - even before the assessment was marked! After the assessments were
marked, regardless of the grade level achieved, even more students willingly shared their work. A highlight for
students was when an assessment went ‘viral’, being picked up by some knowledgeable people and
organisations. (http://thinkspace.csu.edu.au/hbailie/2014/06/04/going-viral/)
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Figure 2: Twitter tells the story of academic work
Students regularly collected favourites (e.g. https://flipboard.com/section/21st-century-learning-bz8KVQ).
They also utilised participatory and collaborative tools and approaches throughout the subject, with many
learning for the first time how to engage at this level. An excerpt from final blog reflections highlights the
transformation.
Phew. What a ride. Compared to where I was at the start of this adventure I now have a much
greater understanding of the concepts and technological trends that are inevitably shaping our
lives from the semantic web to the internet of things. Over the course of the last few months
we’ve covered a wide range of concepts and practices. This has allowed me to focus on topics that
are of particular interest to me.
My progression through INF530 has been a brilliant start to my journey along the Masters of
Education (Knowledge Networks and Digital Innovation) path. The subject content has provided
me strong foundations to build upon, and has been highly relevant to my workplace.
INF530 has convinced me even more of the need for all teachers to become digitally literate,
connected educators
#INF530: Concepts and Practices for the Digital Age has left me continually thinking,
questioning, reflecting on current practices causing the continual shift of opinions regarding
technology and education. And this is only the tip of the iceberg.
#INF530 has been invigorating, exciting, lots of hard work, overwhelming at times, but above all
fun. I have loved connecting with the cohort, it’s been amazing. People have said to me “isn’t
online study very impersonal and isolating” but I couldn’t disagree more. I feel infinitely more
connected with my classmates than I ever did while studying in the traditional way.
The comparative quality of the learning experience in the keystone subject for the course was also demonstrated
by the responses to the Charles Sturt University Student Experience Questionaire (SEQ) (30 responses). This
was administered at the conclusion of the subject INF530 Concepts and Practices in a Digital Age. The quality
of the learning experience in this course was demonstrated, particularly when compared to subject survey
responses completed overall for the same session for all subjects in the School of Information Studies (877
responses). The percentile ranking provides a benchmark against other subjects in the school based on the mean
score for that item.
A guide to Interpreting Subject Experience survey Reports provided by CSU states that any mean rating of 4 or
more indicates that, on average, students believe the learning experience in the subject has addressed the
point(s) in question either “to a large extent” or “often”. This is a very positive result. Any mean rating of 4.5 or
more is an outstanding result.
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Table 2: Student Experience Survey Core Items, Session 1, 2014.
Questions

Subject
mean

School
mean

Percentile
rank

Q1. The learning outcomes of this subject were made clear to me.

4.4

4.2

73

Q2. The learning activities in this subject (assessment tasked, forum
discussion, group work) helped me learn effectively.

4.5

3.8

95

Q3. The learning activities in this subject (assessment tasks, forum
discussion, group work) create opportunities for me to learn from my
peers.

4.6

3.5

98

Q4. This subject incorporated study of current content.

4.9

4.1

93

Q5. The goals of the assessment tasks in this subject were made clear to
me.

4.5

4.1

64

Q6. The learning activities in this subject (lectures, assessment tasks,
forum discussions, group work) prepared me to complete my
assessment tasks.

4.4

3.7

90

Q7. The assessment tasks in this subject helped me to learn effectively.

4.5

3.8

92

Q8. I received timely feedback on my assessment tasks in this subject.

4.7

4.3

64

Q9. Feedback I received throughout this subject helped me to learn
effectively.

4.2

3.8

70

Q10.The learning activities in this subject (lectures, assessment tasks,
forum discussions, group work) extended my knowledge.

4.8

4.0

96

Students on average valued the learning activities and assessments, and highly valued the currency of content,
and learning activities included. The open-ended responses provided further valuable information on the impact
of the subject experience and evidenced details of the global digital information ecology in action.
Students were asked: What about this subject did you find most helpful in your learning? (Response Rate 90%).
Responses are organized into three predominant themes: Content, Information ecology and Participatory culture.
Content
• Direct connections between past models, present trends and future directions.
• I found the access to high quality articles and artifacts online enabled me to learn about topics I may not
have identified as being useful.
• The different media that was used to present the information - YouTube, Slideshare, images, websites,
articles. Up to date and future focused subject content made it relevant and meaningful for me.
• As a new leader, in a new position, I have found this subject to be incredibly beneficial and so pertinent to
teachers and students in today’s changing educational landscape.
• The amount of relevant content put together was astounding. There are so many new things to explore.
• A quite wide opportunity for following your own interests (in the assessments)
• What a fabulous beginning, I’m very excited about what is to come.
Information ecology
• I found the blogging aspect really helpful to make connections and illustrate my learning to myself and
others.
• The experiences, practicalities, learning with my peers, excitement, latest online technologies.
• The way everything was set out in the digital site plus interactions with other students through forums and
twitter.
• HAVING to create a professional blog - helpful for me to clarify and reflect on my learning throughout this
subject; and great to be able to share my classmates learning via their blogs too.
• The digital format of the materials was engaging, up to date and allowed for a flexible approach to study.
• Adobe Connect sessions that helped to build that sense of learning as a community.
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Participatory culture
• While accessing the subject knowledge networks, I have experienced the participatory culture that is at the
foundation of 21st century learning. My views and understandings of an educational professional in digital
environments have been matured by these studies and the social interactions that have taken place around
this learning journey.
• Collaborative and participatory nature of subject especially via forums - participants having a voice and
influence on each other's learning.
• The ability to collaborate with peers. Getting responses to questions through Twitter. This was very cool.
• Learning the importance of the Learning Network.
• I have been involved in distance education for many years and this subject/course is one that has been the
most relevant, most engaging and most current I have experienced. The quality and 'connectedness' of the
subject coordinators are amazing - well done to CSU for offering this M Ed. I look forward to next semester.
• The lecturer’s very quick response to any queries or concerns we had via twitter OR forum
• The quality of the course leader was excellent. The students as a cohort were active participants in the online
aspects, encouraged on by a positive and knowledgeable course leader.

Discussion
The creation of a multi-disciplinary programme, built on a digital information ecology and student-focussed
praxis, has created both a curriculum and learning approach that has facilitated understanding and knowledge
construction in more dynamic ways, connecting experiences, reflective practices and online participatory
experiences that epitomize a ‘new culture of learning’. Qualitative and quantitative evidence from the SEQ at
the conclusion of the keystone subject has confirmed a high rating for the quality of the keystone subject,
including currency of content, learning experience, and the value of learning activities and assessments.
Students valued what they learned, and the extent of this value was further evidenced by the qualitative
responses at the conclusion of the first session keystone subject. The collaborative nature of the
course/programme has been highlighted, including a significant shift to public and open sharing of formal and
informal assessments. While the work is considered innovative, hard, and demanding, the focus and quality of
the subject interactions with students and the lecturer was regularly emphasised. This multi-disciplinary learning
programme encompasses information behaviour and processes; a range of media, networks, connections and
collaborations, with a focus on technology and digital environments. This has resulted in a dynamic and
responsive learning design and participatory learning culture, capable of meeting the needs of educators from a
wide range of professional education sectors and positions.

Conclusion
Learning in a digital age requires practitioners who understand education imperatives in local and global
settings, and who can demonstrate an agile response to novel technologies that may catalyze learning. Both
technical and pedagogical innovation should be hallmarks of the best learning environments we can create, and
which incorporate a wide variety of pedagogical approaches, learning tools, methods and practices to support
students' diverse learning modes. The information profession provides insight and unique opportunities through
education informatics to provide post-graduate professional learners the opportunities they need for curriculum
knowledge and development within a global, digital information ecology. The participants in this new degree
programme have a rich opportunity to work, network and learn together, in order to learn from leaders in the
field, and become thought leaders in the professional practices of learning and teaching in visible and connected
ways.
Visit the degree profile at: http://www.csu.edu.au/digital
Keep up-to-date with news and developments at the Facebook page:
https://www.facebook.com/KnowledgeNetworksDigitalInnovation

References
Biggs, J., & Tang, C. (2011). Teaching for quality learning at university. Open university press.
Bawden, D. (2008). Chapter One: Origins and concepts of digital literacy. In Digital literacies:
concepts, policies & practices (pp. 17–32). Peter Lang Publishing, Inc.
Bawden, D., & Robinson, L. (2012). Introduction to information science. London: Facet.

209

Charles Sturt University. (2012). Course Approval Document. Master of Education (Knowledge Networks and
Digital Innovation Articulated Set). CASIMS, Office of Academic Governance.
Collins, J. W., & Weiner, S. A. (2010). Proposal for the creation of a subdiscipline: Education informatics.
Retrieved from http://dash.harvard.edu/handle/1/4569474
Council, A. Q. F. (2013). Australian qualifications framework.
Davies, Al, Fidler, D., & Gorbis, M. (2011). Future work skills 2020. Institute for the Future for the University
of Phoenix Research Institute: California.
Fontichiaro, K. (2010). Pride and prejudice and technology leadership. In S. Coatney (Ed.) The many faces of
school library leadership (pp. 101-113). California: Libraries Unlimited.
Ford, N. (2008). Education. In Web-based learning through educational informatics: Information science meets
educational computing. Hershey, PA: IGI Global.
Haste, H. (2009). What is 'competence' and how should education incorporate new technology's tools to
generate 'competent civic agents'. Curriculum Journal, 20(3), 207-223. doi:10.1080/09585170903195845
Howard, J. (2010). The teacher-librarian as a curriculum leader. In S. Coatney (Ed.) The many faces of school
library leadership (pp. 85-97). California: Libraries Unlimited.
Johnson, Larry, Adams Becker, S., Cummins, M., Estrada V., Freeman, A., and Ludgate, H. (2013). NMC
Horizon Report: 2013 Higher Education Edition. Austin, Texas: The New Media Consortium.
Killeen, E. (2009). Yesterday, today, and tomorrow: transitions of the work but not the mission. Teacher
Librarian, 36(5), 8-13.
Lieberman, A., & Mace, D. P. (2010). Making practice public: Teacher learning in the 21st century. Journal of
Teacher Education, 61(1-2), 77–88. doi:10.1177/0022487109347319
O’Connell, J. (2012). Change has arrived at an iSchool library near you. In Information
literacy beyond library 2.0 (pp. 215-228). London : Facet.
Project Tomorrow. (2013). From chalkboards to tablets: The digital conversion of the K-12 classroom. SpeakUp National Research Project. http://www.tomorrow.org/speakup/pdfs/SU12EducatorsandParents.pdf
Redecker, C., Leis. M., Leendertse, M., Punie, Y., Gijsbers, G., Kirschner, P., Stoyanov, S., & Hoogerveld, B.
(2011). The future of learning: preparing for change, Institute for Prospective Technological Studies, JRC
European Commission.
Rienties, B., & Kinchin, I. (2014). Understanding (in)formal learning in an academic development programme:
A social network perspective. Teaching and Teacher Education, 39, 123–135.
Scardamalia, M., Bransford, J., Kozma, B., & Quellmalz, E. (2012). New assessments and environments for
knowledge building. In Assessment and teaching of 21st century skills (pp. 231-300). Netherlands: Springer.
Sharples, M., McAndrew, P., Weller, M., Ferguson, R., FitzGerald, E., Hirst, T., ... & Whitelock, D. (2012).
Innovating Pedagogy 2012: Open University innovation report 1. Milton Keynes: The Open University.
Starkey, L. (2011). Evaluating learning in the 21st century: A digital age learning matrix. Technology, Pedagogy
and Education, 20(1), 19-39.
Thomas, D., & Brown, J. S. (2011). A new culture of learning: Cultivating the imagination for a world of
constant change (Vol. 219). Lexington, KY: CreateSpace.
Trentin, G., (2011). Technology and knowledge flows : the power of networks. Chandos Pub, Oxford.
Turner, J., Reid, M., & Shahabudin, K. (2011). Reflective thinking. In Practice-Based Learning 1. Reading,
UK: Study Advice and Maths Support, University of Reading. Retrieved from
http://www.reading.ac.uk/web/FILES/sta/A5_Practice-based_learning_1_Reflective_Thinking.pdf
York-Barr, J., Sommers, W.A., Ghere, G.S., & Montie, J. (2006). Reflective practice to improve schools: An
action guide for educators. (2nd ed.). Thousand Oaks, CA: Corwin.
Author contact: Judy O’Connell, http://judyoconnell.com
Please cite as: O’Connell, J. (2014). A multidisciplinary focus on 21st century digital learning environments:
new program at CSU. In B. Hegarty, J. McDonald, & S.-K. Loke (Eds.), Rhetoric and Reality: Critical
perspectives on educational technology. Proceedings ascilite Dunedin 2014 (pp. 201-210).
Note: All published papers are refereed, having undergone a double-blind peer-review process.
The author(s) assign a Creative Commons by attribution 3.0 licence enabling others to
distribute, remix, tweak, and build upon their work, even commercially, as long as credit is
given to the author(s) for the original creation.

210

Herding cats and measuring elephants: implementing and
evaluating an institutional blended and mobile learning
strategy
Carol Russell
University of Western Sydney
The University of Western Sydney is more than half way through a three year strategic program to
build its blended and mobile learning capacity. This paper presents a framework that has emerged
from implementing and evaluating the blended learning strategy thus far; linking institution-led,
academic-led, student-led and community-led components. It illustrates how all of these
components form part of an integrated system, in which change needs to be managed as a whole.
The experience to date has shown the need to notice and deal with the concerns of academic
teaching staff, and to be clear about which measurements of progress are meaningful and relevant.
The specific context of this university has determined how the various blended learning initiatives
have been prioritized. Although other university contexts will differ, the overall framework could
be applied in any institution to help align institutional initiatives to adopt blended and mobile
learning, and to develop appropriate evaluation.
Keywords: institutional blended learning strategy, blended learning evaluation, mobile learning
strategy

The strategic context
In 2012, the University of Western Sydney (UWS) embarked on an institution-wide three year strategy to
transform its learning and teaching practices through investment in blended and mobile learning technologies.
The Board of Trustees decided that the University will adopt “an ambitious but managed growth strategy” that
includes:
• providing greater academic flexibility in course design and delivery and enhancing student choice
• diversifying entry pathways …. increasing participation [of groups under-represented in HE]
• undertaking essential capital refurbishment, IT infrastructure and building development, and investing
strategically to achieve continuous improvement in IT services
• enhance our e-learning and e-research capability and capacity.
University of Western Sydney context
The University of Western Sydney has eight campuses serving the rapidly expanding and diverse population of
the Greater Western Sydney region. Around 3000 staff support 42,000 students. Table 1 lists student
demographics.
Table 1: UWS student profile
Measure
Location

Profile
76% of domestic students come from Greater Western Sydney

First in family

64% of commencing domestic students are first in family (neither parents has a degree)

low SES students

Highest number of students from low socioeconomic (low SES) backgrounds in an
Australian University (over 9,000 or 24%)

VET sector pathways 15% come through the Vocational Education and Training (VET) system
Age

32% are mature age (25 years +)

NESB

32% are from non-English speaking backgrounds (NESB) and speak a language other
than English at home, with students spanning 170 countries of birth

Work
Outcomes

72% juggle work and study
Success rates for low SES, VET entry and NESB students are equal or close to rates for
the general student population
(Source: University of Western Sydney 2013 preliminary data as at September 2013)

Rather than opt for a ‘bring your own device’ (BYOD) strategy, which might be suitable for a more affluent
student demographic, UWS decided that it would provide tablet devices to all new undergraduate students and
to teaching staff from 2013. The aim was to have a direct impact on the student-led affordances of mobile
technologies for learning (as defined by Gosper, Malfroy, & McKenzie, 2013), while investing in curriculum
change over the next 3 years.

Figure 1: iPads ready for distribution
At the start of 2013, the main focus was on the logistics of providing institutional support for issue and use of
over 12,000 iPads (e.g. Figure 1). Wireless coverage on all campuses was ramped up. Instructions and guides
were put online and helpdesk support was organized.
Throughout the year, there was a program to involve teaching staff in learning how to make use of the
affordances of iPads in their teaching. This included events ranging from basic introduction to iPads through to
forums for those interested in sharing mobile learning pedagogical strategies. Champions (called iPALS) among
the teaching academics were identified and supported; to encourage discipline-based innovations.
Meanwhile, starting in the 2nd half of 2012, blended learning specialists were being recruited to help with work
on priority curriculum development projects within disciplines. By the end of 2013 there were around 50
BLADEs (Blended Learning Advisors & Designers), organized in a hub and spoke model with a small central
team coordinating a discipline-based support network.
The first priority was to redesign 1st year undergraduate study units for 2014. In 2012 senior university leaders
held meetings in all discipline groups to clarify the strategic intention of blended learning, defined as:
… a strategic and systematic approach to combining times and modes of learning, integrating the
best aspects of face-to-face and online interactions for each discipline, using appropriate ICTs
[information and communications technology].
Each academic program was asked to plan how they would progress this ‘blending’. Monitoring was put in
place, with data gathered centrally for reporting to the University Executive. The University invested in the
face-to-face component of the blend, by building new formal and informal learning spaces on several campuses.
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UWS has routine surveys for gathering student feedback on their learning experience. However, these provide
relatively little data on how technology contributes to student learning. So there was a need to develop an
evaluation strategy that would provide evidence of the effectiveness of the university’s investment in blended
and mobile learning, and in new campus learning spaces.
Relevant experience elsewhere
A study of institutions at different stages of maturity in blended learning adoption (Graham, Woodfield, &
Harrison, 2013, p.11) noted that:
… even when a good number of faculty are able to adopt and implement blended solutions on
their own, barriers related to institutional policies, structures, and lack of support can prevent
large-scale faculty adoption.
The framework developed from the Graham et al. (2013) study is based on an organic and bottom-up adoption
model, where institutional systems eventually adapt once there is change in majority academic practice. Another
study examined two cases where a more active institutional change strategy had been used, and concluded that
transformational institutional change related to blended learning requires “committed collaborative leadership
that engages all levels of the institution” (Garrison & Vaughan, 2013, p.28). UWS is adopting something like
this second approach, in that there was an explicit top-down lead backed up by resources, processes and
evaluation, with a specified timeframe. Owston (2013) notes that implementing a blended learning strategy
requires alignment of goals at all levels of the academy. One challenge in moving from the institutional rhetoric
to the reality of blended learning provision across the institution is that there can be confusion about what
exactly is meant by ‘blended learning’. Such confusion can only be resolved through people interacting to gain a
common understanding, which can take time – perhaps longer than three years (Taylor & Newton, 2013).

The evaluation strategy
A paper presented to Ascilite in 2013 outlines the initial University of Western Sydney evaluation strategy as
work in progress (Russell & Qi, 2013). The initial strategy built on experience from a survey carried out across
three Sydney universities in 2010, on how students’ experiences and expectations of technology, in their
personal and their study activities. The study (Gosper et al., 2013) identified three aspects of technology
provision.
• Institution-led (e.g. hardware and software provided by the university).
• Academic-led (how teachers use technology to enhance learning within disciplines).
• Student-led (how students choose to use technologies available for learning).
An analysis of qualitative comments from the students in 2010 showed that it was the academic-led aspect that
was most challenging for institutions to manage. Wireless, networks, hardware and software provision can be
managed centrally by strategic decisions. Students will use the technologies that they have available for
accessing learning resources and activities. But changing the nature of the curriculum and learning activities that
are formally assessed is more challenging (Russell, Malfroy, Gosper, & McKenzie, 2014; Torrisi-Steele &
Drew, 2013). The clear organizational plans, leadership that is collaborative and distributed, and sustained
commitment advocated by Garrison and Vaughan (2013) require inbuilt feedback loops and continuing
adjustment based on reliable evaluation evidence.
Transforming teaching practice is not a straightforward linear process. University learning and teaching systems
have been built up over time, and form a complex network of interconnected processes which are hard to change
piecemeal (Russell, 2009). For example, the formulae and processes used for allocating academic teaching work
have often been based on hours of classroom teaching. When some of the teaching work is online there is a need
for preparatory work well in advance, on design and development of digital resources and online activities.
Traditional workload planning assumptions can mean that staff time is not allowed for this.
The evaluation strategy therefore aims to assess how the University systems overall are adapting to the shift
blended and mobile learning – students, teachers, policy, planning and governance as well as infrastructure. The
evaluation uses a mix of quantitative and qualitative methods, broadly following the triangulation design
described in Designing and conducting mixed methods research (Creswell & Plano-Clark, 2011, p.63). In this
design, qualitative and quantitative data are gathered together, initially analysed separately and then interpreted
in combination, to provide explanations of how the institution-led and academic-led technology provision is
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influencing student experiences and outcomes. Four initial questions were used for the 2013 phase.
1. How has the 1st year student experience of technologies in learning at UWS changed since 2010?
2. How is the availability of iPad devices now influencing 1st year students’ learning experience at the
University of Western Sydney?
3. To what extent is blended learning already contributing to student learning experiences and outcomes?
4. How well are academic staff able to use online and mobile technologies in teaching?
Figure 2 provides an overview flowchart of the 2013 and 2014 evaluation plans and the main components are
outlined below.

Figure 2: UWS blended learning evaluation plans for 2014
The student experience
A survey of all 1st year undergraduate students in September of 2013 used a subset of the 2010 survey questions,
and compared these with corresponding 2010 responses. There were also new questions on iPad use, and on
which devices students used for each activity type. The survey included two open-ended questions, identical to
those used in 2010, which were run through an automated thematic analysis developed for the 2010 data
analysis (Russell et al., 2014). The student survey will be repeated in 2014 with both 1st year and 2nd year
undergraduate students, to provide a longitudinal picture as curriculum development progresses.
Focus groups with over 40 first year students provided more contextual depth. We have qualitative data not only
from the survey comments, but also from student focus groups and interviews with 40 students, run by an
independent research assistant who recorded and transcribed the student comments.
The staff experience
There were also individual interviews with staff who were teaching 1st year students in 2013, and/or preparing to
teach 2nd year students in 2014. The interviewees were a cross-section from 10 teaching staff across 5 campuses
representing 5 Schools. The sample included academic and professional staff employed sessionally, on fixedterm contracts and continuing appointments. The interviews aimed to tease out whether the support services and
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resources for blended learning curriculum design are reaching their targets.
The interviews were semi-structured with questions focusing on institution-led, academic-led and student-led
aspects of technology provision. Rather than recordings and transcripts, the interviewer typed notes as they
responded and then provided an edited copy of these for each interview to check for accuracy afterwards, giving
them the opportunity to add any further comments. The notes were then analysed for themes, manually using
NVIVO software. One idea is that the thematic analysis of the interview data will be used to design a broader
data collection from teaching staff in 2014, perhaps by survey.
Institutional systems
In May and June of 2014, the University of Western Sydney took part in a pilot of new ACODE benchmarks
(still under development and not yet published). The ACODE benchmarking process is a self-assessment
involving conversations across the institution. At the University of Western Sydney, representatives from two
academic disciplines (including blended learning support staff), the Library, IT Services and the central blended
learning support team were involved. The University of Western Sydney selected three benchmarks. The
rationale for this choice was shaped by the three key objectives in the University of Western Sydney learning
and teaching plan for 2012-2014.
1. Students - optimize student access, engagement, retention and success.
2. Curriculum and Standards – implement a curriculum characterised by innovation, engagement and
excellence.
3. Quality - build staff capacity to engage in quality teaching.
By 2014, the University of Western Sydney had set up extensive data collection on the student experience and
outcomes. But the support systems for curriculum and staff development around technology-enhanced learning
were fairly new. Similarly, some of the strategic decision-making and governance processes around blended
learning were still being put in place. Three benchmarks were chosen.
• Benchmark 1: Institution-wide policy and governance for technology enhanced learning.
• Benchmark 4: The application of technology enhanced learning services.
• Benchmark 6: Staff support for the use of technology enhanced learning.
The University of Western Sydney has also commissioned an external expert review of progress on
implementation of the blended and mobile learning strategy. The review report is not yet available.
Case studies and discipline specific evaluations
While the University of Western Sydney is gathering and sharing information about case studies and
experiences with blended and mobile learning designs, this aspect of the evaluation is still ‘work in progress’ at
the institutional level. At the time of writing, the learning management system provides analytics at the level of
study units, which teaching academics can use to evaluate their use of the online tools in relation to learning in
the discipline. However, the intention is that teaching staff will be able to draw on a wide range of other data
relevant for their teaching, via an institutional dashboard system. This should make it easier to generate
evidence for pedagogical evaluations of blended learning innovations.

University of Western Sydney evaluation results to date
The results reported here are from data gathered in the second half of 2013 and the first half of 2014. The
evaluation results, including analysis of institutional processes, forms the basis for an institutional framework
for continued work.
Student survey responses
There were 740 responses representing 6% of the 1st year student population. Most of the students who have
iPads are using them in all of their study units, and for most online activities. However there were exceptions, in
that more students preferred to use a laptop or desktop for assignment submissions and library searches.
Despite the low response rate, an analysis of the demographic profile of the respondents showed that the sample
was fairly representative of the population. A statistical analysis of discipline groups showed some significant
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(95% confidence) differences between groups for some of the question responses, which in some cases were
explained by contextual knowledge. For example, two groups reported significantly greater use of iPads by
teachers than the other groups. In one, there had been a new curriculum introduced in 2013, with online
resources replacing large lectures, and only small group tutorial and practical classes. In the other group, all the
teachers had already been issued with iPads a year earlier.
In comparison with the corresponding responses from the equivalent 2010 survey (i.e., 1st year University of
Western Sydney students), there were some shifts.
• There has been a significant increase in the frequency of some online learning activities since 2010, in
particular the more common ones, such as social networking, online sharing of digital media, viewing
teacher-generated pod/vodcasts.
• While email is still used for communication with staff, the most common communication between students
for study purposes is social media (which may explain the poor response to an email survey invitation).
Figure 3 shows the responses to the question on frequency with which students used different tools in the online
learning management system.
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Figure 3: Responses to survey question about LMS (vUWS) tool use
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Student focus groups, interviews and comments
Many of the stories told by students show how iPads are having a significant impact on the student learning
experience – with or without curriculum change. Some examples:
Use the iPad mainly for everything I used to use paper for. Notes sync automatically to my phone
and laptop so I have everything I need wherever I am.
It’s more mobile and if I'm taking the train I can just open the iPad and read my notes. It’s very
efficient as you can transfer files from the laptop to the iPad and also edit work.
It’s like you get your stuff in an instant and we don’t have to wait for computer access, like going
to the library just for something, where we can just use the iPads to actually access what we need.
Students also made it clear they had expectations that their teachers would use technology effectively:
It would be great if the teachers took it on a bit more. However in saying that, they do put lecture
slides and recording on blackboard so that is helpful.
We’ve had maybe three or four different lecturers, and people do things differently, and some are
more technologically inclined than others. I think it’s been a bit of a learning curve for some of
those lecturers as well.
Staff interviews
Thematic analysis results from the staff interview notes are summarised below under the institution-led,
academic-led and student-led aspects.
Institutional support systems
The most common theme arising under institutional services was vUWS, and in particular some of its
limitations – for example in tools for managing and monitoring student activities. Some of these corroborate
student comments, for example confirming that students often prefer to use Facebook rather than vUWS for
study discussions amongst themselves. Staff development support was also a common theme. Some quotes:
Students don’t discuss anything in vUWS. So we don’t know what their study discussions are
about. … for them Facebook is better.
I would like paid training in teaching and in technology. Our contracts specify hours in terms of
classroom teaching time. … I didn’t do any training this year this year but was offered … clashed
with my teaching hours. I would even do if it wasn’t paid …
Academic-led use of technology
Academic-led themes raised in the interviews have included curriculum development plans and use of thirdparty or other digital resources, for example:
Nothing we've done yet is complete … There is lots of follow up work to do on other units.
We collaborated with library to develop referencing support materials, and related this to skills
students need for assessments. One particular resource from Massey University was superior to
our resources.
Student-led uses of technology
The interviewees were also asked about their perceptions of how students are using their iPads. The staff
interviewees have been noticing how students use mobile and online technologies effectively for learning in
class, for example for taking notes and photographs in class:
First year students have iPads and most bring them to tutorials. They type on them and take
pictures of presentation slides (which are often just text). Typically about two thirds of the
students take pictures with iPads or mobile phones.
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Institutional systems
The ACODE benchmarking process provided an opportunity to collate information about changes achieved, and
underway, in the institutional systems for supporting learning and teaching. The technological provision can be
measured in terms of network capacity, software installed and other tangible metrics. But curriculum change for
new students takes several years to influence measurable graduate outcomes. The pedagogical evidence for
technology-enhanced learning is therefore initially qualitative and narrative, rather than quantitative.
ACODE Benchmarking
UWS has identified technology-enhanced learning as a strategic priority, and has invested substantially in
expanding institutional support systems. So the scores on many of the performance indicators for benchmark 1
(institution-wide policy and governance for technology enhanced learning) were fairly good compared with
many of the other benchmarking participants. There were however a few recommendations arising from the
exercise. For example we could more clearly articulate how the institutional leaders are taking into account
input from different stakeholders. Some of the responsibilities for institutional services could also be clarified.
Sustainability of the strategy, beyond the current 3 year initiatives, is still being considered, as governance
arrangements for decisions on adopting new technologies at institutional level. Nevertheless, there is also a
recognition that procedures for adopting new technologies have to be flexible and responsive.
Benchmark 4 (the application of technology enhanced learning services) focuses on support for effective use of
technology in the curriculum. This is an area where UWS has made considerable investment, and has a clear
strategic rationale for use of technology enhanced learning. However, as indicated by staff comments above,
much of the curriculum development work is still in progress. It is too early to provide clear evidence of
effective outcomes at the institutional level, in terms of the student learning outcomes. The self-assessment team
estimated that the scores on performance indicators for this benchmark will improve considerably once more
curriculum development has reached students, and when the planned pedagogical evaluation support systems
(e.g. full learning analytics) are available. There are also plans to automate the thematic analysis of text in
student blended learning survey comments, using text analysis software currently used for other routine surveys.
Benchmark 6 deals with support services for staff involved in technology enhanced learning. At the institutional
level there has been effective sharing of case studies and good practice, supported by events, websites and
guidelines. At the same time there has been funding for hands-on support for curriculum development within
disciplines, including the blended learning specialists and time release for academic teaching staff. The BLADE
teams were put in place during 2013 and the benchmarking teams noted that it had often taken time and effort to
establish an effective presence among the discipline academic communities. One area for improvement
identified was in the coordination between central and discipline teams, which relies heavily on informal
networking. The benchmarking exercise also noted a need for better evaluation of staff support services.
Measuring and managing the ‘blend’
During 2013, some examples of the kind of barriers referred to by Graham et al. (2013) came to the surface. One
was in how blended learning designs were quantified. There was an institutional requirement that each School
report on progress on plans for introducing blended learning. However this was at a fairly general level of
reporting on numbers of study units redesigned to more blended formats. The BLADE network discussions
noted some resistance from some teaching staff who were thinking of blended learning as simply replacing
lectures with online lectures. Others were claiming to be 50% blended if half their lecture resources were
available online. In some cases teaching workload was being calculated by formulae based on classroom hours,
leading to concerns that online teaching work would not be recognised. This is not an irrational fear. A study in
four Australian universities (Tynan, Ryan, Hinton, & Mills, 2012) found that academic work on online or
blended learning ‘requires more thorough auditing within specific contexts’. Academic workloads can be a
contentious subject, and it is one where UWS is still working on better solutions for 21st century teaching. A
BLADE subgroup therefore developed a proposal, eventually approved by Senate, to use a student-centred
model of the ‘blend’ for curriculum design purposes. This means defining how the students (not the teachers)
spend their time.
1.
2.
3.
4.

Time spent with a teacher physically present in synchronous learning environments.
Time spent doing structured activities online.
Time spent on self-directed study.
Time spent on work placements or external projects.

This definition makes it much easier to have conversations about curriculum redesign, and to report quantitative
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progress meaningfully in relation to the graduate learning outcomes. For example, one might expect that the
proportion of categories 3 and 4 to increase in later years of a degree program as students develop their
independent learning skills and take on more contextualized activities. The model is built into a spreadsheet
tool, also developed by a BLADE team, for designing study units of different durations, e.g. for summer
intensive versions (see http://www.UWS.edu.au/qilt/qilt/blended_learning/resources/sunset_tool ). UWS has
also developed an institutional tool for curriculum mapping, which is being used in some disciplines to align
curriculum redesign with graduate learning outcomes. The distributed but coherent response to the challenge of
‘measuring the blend’ shows some of the characteristics advocated by Garrison and Vaughan (2013) for
transformative change at the institutional level.

Analysis and discussion
There are still gaps in some of the institutional systems for supporting blended learning. Some of evaluation
feedback loops for pedagogical effectiveness are still to be closed. Like many other universities, UWS is still
putting in place some of the learning analytics. Where UWS perhaps differs from some other universities is the
clear top-down strategic direction and rationale for investing in blended learning, which is grounded in the UWS
context and its mission to ‘bring knowledge to life’ in Greater Western Sydney.
An overview model
Figure 4 shows a model of the UWS blended learning strategy as it has developed to date. The diagram pulls
together some of the experiences, conversations within UWS, and some of the previous studies cited above –
using Maslow-type hierarchy. The top level is about the social and community contribution made by graduates
as expressed in the leadership rhetoric, which drives the strategic investments in technology-enhanced learning.
The bottom level provides access to the basic technical and organisational facilities that make technologyenhanced learning possible, which require institutional funding. The three middle sections show what needs to
be done to convert the rhetoric into reality, and what evidence is, or will be, available to track progress.

Figure 4: A model for planning and evaluating blended learning support in universities
Progress and challenges
In 2014 UWS is half way through a three-year change program, which is on track but incomplete. What we have
found is that there were a number of university systems that having to adjust to enable the successful
implementation of curriculum change for blended learning. It was not just a simple matter of putting the
technology in place and expecting academic teams to adopt it. Some of the ‘elephants in the room’ in this
process were the assumptions about how the learning activities are measured, and about planning academic staff
time for new types of work.
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Students’ main complaints in 2010 and in 2013 were about inconsistency in how their teachers were using
technology. For complete curriculum change it is no good relying on a few innovators and early adopters. This
simply raises students’ expectations without satisfying them. At UWS the iPad issue helped to focus initiatives
around introducing blended learning designs for 1st year students. There have also been a few complete degree
programs that are being redesigned. There is a tradition of individual responsibility for teaching in Australian
universities. So building curriculum-wide team-based and supported blended learning design capacity can be a
bit like herding cats: challenging, but not impossible with alignment of incentives and purpose.
Implications and recommendations
While the context and the strategic priorities of other universities will differ from those of UWS, there are some
generic learning points from the UWS experience thus far.
• Alignment of the top and bottom levels in Figure 3, through a strategic rationale and appropriate institutional
investment are essential.
• Curriculum redesign needs to be supported systemically within disciplines. This means blended learning
specialists on the ground to work with staff hands-on, and allowing staff time to work together with them on
curriculum design, ideally across whole programs of study.
• Evaluation has to include a mix of qualitative and quantitative evidence, not just on the students’
experiences. In particular staff feedback can be important for identifying barriers to curriculum change.
• Learning analytics have the potential to link together various aspects of the evaluation and identify patterns
that can inform institutional strategy and future investments. But there is much work to be done to realise
this in most institutions.
• Learning analytics and institutional data can also be used to facilitate pedagogical evaluations within
disciplines, as part of systemic and evidence-based curriculum redesign.
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The role of the interpersonal in online knowledge
construction: unrealised or unrealisable potential?
Jo Lander
Sydney School of Public Health
University of Sydney
The potential for online discussions and the supportive communities of learners which develop
within them to support the collaborative construction of knowledge is often described but not
always realised in practice. The reasons for this are not well explained in the literature. To better
understand the interplay between social and cognitive aspects of knowledge construction, online
interaction three postgraduate online courses in health professional education was studied using a
linguistically-based discourse analytical approach. Findings show attention to interpersonal
relationships within this public and persistent medium is evident in areas such as asking questions,
providing information, citing sources and argumentation and has the potential to disrupt
knowledge construction. Other factors such as the ambiguous spoken-written nature of these
discussions also play a role, raising the possibility that these tensions may be inherent.
Keywords: online discussions, asynchronous online discussions, online discourse analysis

Introduction
Two decades after their initial appearance, asynchronous threaded online discussions still feature in both fully
distance and blended courses in tertiary contexts, offering the opportunity for anywhere, anytime reflective
debate. They are often (but not always) guided by a moderator or facilitator and may be seen as occupying the
academic niche of both face-to-face tutorials (which they sometimes replace) and written essays, especially
given they are commonly assessed. The pedagogical basis for these discussions can be glossed as the
collaborative construction of knowledge within a supportive online community (eg Littleton & Whitlock 2005;
Jonassen, Davidson, Collins, Campbell & Haag 1995), a social constructivist pedagogy combining both
affective and cognitive elements (Garrison, 2006). However, despite an initially enthusiastic uptake, in time
research findings started to show that the potential of asynchronous online discussions was not being met,
leading to students’ failure to reach higher levels of knowledge construction and feelings of dissatisfaction. The
potential impact on learning and the student experience was a worrying development, particularly given the
considerable investment in online learning provision in higher education.
Online learning communities: a persuasive rhetoric
Reactions to the advent of online learning ranged from the dystopian (e.g. Brabazon, 2002) to the utopian, the
latter hailing a paradigm shift in, and transformation of, learning (e.g. Harasim, 2000). Utopian views were very
influential, as they were held by respected academics and apparently supported by evidence, although there is
reason to question the research methodologies employed. Likewise, in the early stages of implementation there
was a groundswell of enthusiastic support for online discussions in higher education. Constructivist and social
constructivist learning theories and concepts of collaboration, cooperation and community, having already found
a place in tertiary contexts, strongly influenced their uptake (e.g. Nicholls, 2009, p. 22; Hammond, 2005, p. 9).
Utopian views of the possibilities of online discussion displayed a common rhetoric, here exemplified by
Harasim (e.g. 2000) who claims that ‘computer conferencing … remains the “heart and soul” of online
education’ (p. 51). Its attributes and affordances are said to include socio-affective benefits, messaging which
encourages ‘verbalization and articulation of ideas’ and ‘reduced socio-physical discrimination’ (Harasim, 2000,
p. 50). Collaboration is presented as central to learning: ‘collaborative learning processes help students to
achieve deeper levels of knowledge generation through the creation of shared goals, shared exploration and a
shared process of meaning-making’ (Palloff & Pratt, 2001, p. 32) and ‘is shaped into critical and reflective
discourse’ (Garrison, 2006, p. 26). At the same time it creates online learning communities (Jonassen, Davidson,
Collins, Campbell & Haag, 1995) which are commonly described as (potentially at least) offering social and/or
emotional support (e.g. Goodyear, 2002, p. 51) thereby facilitating learning (e.g. Rovai 2002a, 2002b). This
rhetoric is likely to have persuaded many educators to implement asynchronous online discussions, guided by
practitioners such as Salmon (e.g. 2003, 2004), as was the case in the present research context.
However, over time and with the expansion of online discussions to a wider range of disciplinary contexts, this
rhetoric appears to have come increasingly into question. Problem areas include the failure of students to reach

the predicted higher levels of knowledge construction (e.g. Moore & Marra, 2005) and even strong negative
emotional reactions to participation (e.g. Ellis, Goodyear, Prosser & O’Hara, 2006, Hara & Kling, 2002) or at
best a failure to engage. Also included are the extent to which many academics and students were ill-prepared
for this type of teaching and learning and resentment of peer learning by students who expected to be taught by
academics (e.g. Palloff & Pratt, 2001). In short, ‘claims about the benefits of electronic conferencing … remain
contentious’ (Coffin, Painter & Hewings, 2005) and for some the widespread adoption of ICT in higher
education ‘has failed to produce the radical changes in learning and teaching’ that ‘many anticipated’ (Kirkup &
Kirkwood, 2005, p. 185). Thus the reality falls short of the rhetoric, and we turn first to published research to
help explain this disjunct.
Researching online discussions
The task of researching online discussions has proved to be complex (e.g. Naidu and Järvelä, 2006), with a
plethora of methods and lack of agreement on a common approach or theory (Schrire, 2006), nor even on some
fundamental matters such as terminology. There has been a gradual progression from early quantitative studies
and participant evaluation of discussion effectiveness to more appropriate mixed method approaches (Hammond
& Wiriyapinit, 2005). There has been, generally speaking, a marked absence of empirical investigation into the
interaction itself (Doherty, 2006, p. 64). This is surprising, since, as Jonassen, Davidson, Collins, Campbell and
Haag, (1995) argue, collaboration is realised linguistically as conversation, the ‘focus’ of constructivist distance
learning activities (pp. 13 - 14). Thus, discourse is central to the social, negotiated, consensual process of
learning. As Koschmann, Zemel, Conlee-Stevens, Young, Robs and Barnhart (2005) state, ‘learning is
interactional and should be researched as such’ (p. 282). Even when studies did focus on the interaction,
approaches varied but generally employed coding schemes with fixed categories embodying specific a priori
pedagogical and ideological orientations (e.g. Gunawardena, Lowe & Anderson, 1997). Thus we are faced with
variable research methods and a paucity of reliable empirical evidence for the effectiveness of online
discussions. In fact, as Doherty (2006) argues, online educational practice was ‘powerfully’ shaped by published
literature of the descriptive or ‘best practice’ type offering ‘advice uninformed by research’ (p. 60). To illustrate
this, Salmon’s influential five-stage model of e-moderating ‘arose as an explanation of experiences within one
particular course, but now threatens to supplant other conceptions of what it means to learn collectively online’
(Oliver, Roberts, Beetham, Ingraham, Dyke & Levy, 2007, p. 29, quoting Lisewski and Joyce 2003).
The present study uses an alternative form of analysis which does examine the interaction itself, regarding it as a
text to which discourse analysis can be applied. When viewed as texts, online discussions are ambivalent,
combining elements of written texts (no aural or visual contact between participants, longer monologic
passages) and spoken texts, which are dialogic, with multiple rather than single replies are made and turn taking
staggered in time. Participation is generally public (within a password-protected domain) and persistent (for the
duration of the course) and participants are generally named rather than anonymous. These features have the
potential to impact on the unfolding of the discussion and participant attitudes to it. Thus the aim of the present
study is to contribute to our understanding of online interaction and to identify possible reasons for participant
dissatisfaction and the failure to reach higher levels of knowledge construction. Such an understanding can in
turn inform the design of online activities, moderation techniques and academic development to maximize the
potential of this learning mode.

Pedagogical and research context
This paper, then, examines the interrelationship between community/ collaboration and the construction of
knowledge in a specific academic context (postgraduate coursework in health professional education at an
Australian university) and technological setting (online discussions within a learning management system). It
employs a discourse analytical methodology, informed by a robust theory of language, to closely examine the
interaction itself. The intention in this paper is not to critique social constructivist theories of learning but to
explore their application in this specific context.
Methodology
The discourse analytical approach used in this study is informed by Systemic Functional Linguistics (SFL)
(Halliday, 1994; Martin and Rose, 2007). SFL is social semiotic theory of language, which has as its focus the
functions language needs to perform in social life rather than grammatical rules for generating texts. Language
is seen as a resource for meaning-making, a system from which choices are made by users according to their
communicative purpose and context. Basing discourse analysis on a theory of language in use brings rigour, an
analytical matrix and a measure of (albeit not total) objectivity to the analysis. SFL has a rich tradition in the
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analysis of the discourses of face-to-face teaching and learning (eg Christie, 2002) and the analysis of written
academic texts (eg Hood, 2010). It has more recently been applied to online texts, for example Coffin, Painter
and Hewings (2005), Don (2007) and Piriyasilpa (2009).
A brief description of SFL is provided here, although excessive technicality will be avoided as far as possible in
the remainder of the paper. A core tenet of SFL is that language in social activity comprises three metafunctions,
enacted simultaneously: the ideational, interpersonal and textual (Halliday 1994). As applied to the analysis of
online discourse, the interpersonal metafunction relates to relationships between participants and the building of
community; the ideational metafunction to construing experience (ie constructing knowledge) and the textual
metafunction to the organization of online discourse, supporting the other two metafunctions. To explore
interpersonal meaning-making in the case study discussions, the system of APPRAISAL (Martin and White, 2005)
within the interpersonal metafunction was selected as the main analytical tool. (SFL systems and sub-systems
are conventionally shown in small capitals.) APPRAISAL involves the writer’s or speaker’s emotional responses
to, aesthetic appreciation of and judgment concerning people and things. These are subsumed under ATTITUDE,
divided into the sub-systems of AFFECT (positive or negative emotional reactions), APPRECIATION (aesthetic or
other quality of an object) and JUDGMENT (of human qualities such as ability, truth and propriety). APPRAISAL
also involves acknowledging other voices and opinions in the text and opening up or closing down space for
these. This is known as ENGAGEMENT. Finally, a writer or speaker may use the resources of GRADUATION to
make attitudinal meaning more or less positive, stronger or weaker (up-scaled or downscaled), sharper or more
diffuse. A further important distinction is made between inscribed and invoked attitude. Inscribed attitude is
‘expressed directly or explicitly’ while invoked attitude is expressed ‘indirectly or implicitly’ (Hood 2010, p.
75); the latter may be more open to individual interpretation than the former.
The case studies
This research takes a case study approach, with each case consisting of the discussions in one course: Case 1
(topic: infectious disease control, fully online), Case 2 (obesity, blended) and Case 3 (tobacco control, blended).
All discussions were moderated and assessed on original contributions answering the question posed and on
interaction with others. There was a higher proportion of international students and clinicians in Case 1 than in
Cases 2 and 3, and a higher proportion of students already working in the field in Case 3. Selection of
discussions for study was at first purposive (established fully online or blended courses with experienced
moderators) and later involved convenience sampling (consent from the moderator and from sufficient students
to make analysing the interaction feasible). Students were also surveyed about their attitudes to, and experiences
of, online discussion but response rates were such that the data can be used for illustrative purposes only. An
orientation to online learning and teaching had been made available to both students and moderators. Examples
in this paper are generalized across all three case studies, except where noted.

Case study findings: learning communities
In the following sections the key tenets of the underlying pedagogy of online discussions are examined, first
community (Section 3), then the interplay of community and knowledge construction (Section 4). In each
section I first consider published research then present findings from this study.
Evidence for learning communities
The literature contains a great many descriptions of, and much evidence for, online communities. Even so,
definitions of online communities are elusive and the concept contestable (Nichols, 2009). Attributes include a
sense of belonging, connectedness, honesty, bonding and trust (Brook & Oliver, 2003; Rovai 2002a, 2002b),
interaction and collaboration (Rovai 2002a, 2002b; Nichols, 2009) and a more equal relationship between
teacher and taught, although this is contested (eg Yates, 1997). One model, the Community of Inquiry (COI),
with its associated analytical instruments, is described as the most common ‘research tool’ for ‘measuring
cognitive outcomes in asynchronous discourse’ (Nicholls 2009, p. 20), having been referenced in 252 papers
from 2000 to 2008 (Rourke & Kanuka, 2009). Taking one COI feature, social presence, definitions are again
described as elusive (Tu & McIsaac 2002, p. 132; Russo &Campbell, 2004, p. 230) and imprecise (e.g. Irwin &
Berge, 2006, p. 3) and empirical research lacking (Reio & Crim 2006, p. 968). However there is some evidence
of a positive correlation between perceived social presence, interaction and perceived performance (Swan &
Shih, 2005, Picciano, 2002) as well as student satisfaction, albeit based on self-reporting.
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Case study findings
One aim of this study is to explore whether and how community membership is realised linguistically, by whom
and to what effect. Proponents of online communities have paid some attention to linguistic realisations of
community membership and suggest that this can be attested to by features such as salutations (greetings),
naming individuals and inclusive pronouns such as ‘we’ and ‘our’ (e.g. Anderson et al, 2001; Rourke, Anderson,
Garrison & Archer, 2001). Analysis of the case study data indicated that many of these suggested linguistic
realisations are, in fact, present. These include greetings and sign-offs (albeit less common than suggested by the
literature) and limited naming (largely by moderators). Pronoun use differed from that predicated: inclusive
pronouns were infrequently used while non-inclusive pronouns (I, you, your) predominated. Rather than
representing low levels of sociability, this is more likely the result of learning activities which involve seeking
and giving opinions or moderators introducing themselves and evaluating group effort. This shows that existing
broad-brush guidelines need to be treated with caution.
The incidence of feelings, emotions, mood and warmth (realised by AFFECT within the SFL system of ATTITUDE)
was lower than expected. Moderators were sparing in their use of AFFECT. Where present, it is often formulaic
and/or hypothetical, for example welcome, enjoy, looking forward to reading… . Alternatively it may be
invoked, or not obvious, for example I can't resist logging in to see what has happened. Where it is inscribed, or
obvious, it is generally realised as happiness (I am happy), satisfaction: pleasure (impressed) or satisfaction:
interest (interested, intrigued). There is very little AFFECT overall in student postings.
Community participation is also said to involve praising and complimenting, realised by SFL systems of
and JUDGMENT. Moderators make extensive and nuanced use of these resources, not so much to
praise and compliment students directly as to manage the delicate matter of evaluating the correctness or
otherwise of responses, which potentially places interpersonal relationships at considerable risk. Moderators
tread a fine line between ensuring that correct knowledge is constructed whilst not exposing individual students
to potential embarrassment and undermining the community. Students and their efforts (rather than responses)
are robustly if formulaically evaluated: great to hear from so many of you early in the piece...These are all great
points …You have raised good points. Subtle gradation between great and good may be lost on students. Effort
is also evaluated metaphorically and implicitly: You are working like a well-oiled machine. APPRECIATION is
sometimes applied to contributions (very good and thoughtful presentations, good idea). Such evaluative
language was overwhelmingly positive. Students rarely used such resources to evaluate their peers’ responses in
the early stages of the discussion, although this tended to increase the longer the group was together: Great
ideas everyone… I think Student p made an important point … Thank U for your comments… ... your
fascinating insight. JUDGMENT is commonly used by moderators to praise and compliment students and their
efforts. Such evaluations are invoked (implicit, muted) rather than inscribed and overwhelmingly positive. Thus
one moderator praises the group as follows: … wide range of skills and experiences; You have really started to
work well as a group; You have covered the next question brilliantly. Students were less inclined to use
JUDGMENT. The relative paucity of praise and compliments by students (compared to that predicated in the
literature) potentially reduces the sense of community. Thus moderator and student use of ATTITUDE across all
cases tends to be ‘low-key’ and indirect, muted and tentative rather than overt and direct. This suggests that,
where attitudinal meaning revolves around others in the group, community maintenance is better served at least
at first with such low key realisations.
APPRECIATION

Membership of an online learning community is also said to involve phatic communication (ie social smalltalk), self-disclosure, a ‘conversational tone’ and showing agreement. There were almost no examples of phatic
communication in the discussions studied, in which the focus was clearly on disciplinary content. Moderators
engaged in a limited amount of self-disclosure, particularly highlighting professional expertise and teaching
experience, but occasionally making personal comments no doubt intended to build rapport. A ‘conversational
tone’ flows naturally from the spoken-like nature of the discourse. Finally we come to ‘showing agreement’.
This requirement is worrying in itself, as it implies critique, disagreement and argumentation (aspects of
constructing knowledge) are not welcome and that consensus should be achieved at all costs (Coffin &
O’Halloran, 2009). In the event, students tended to fulfill this requirement by overwhelmingly showing simple
agreement rather than engaging in argumentation. I discuss this further in Section 4 below.
Analysis of the case study data suggests a further aspect of community building and democratisation which has
largely been ignored in the literature – the use of what is termed ‘interpersonal grammatical metaphor’ to soften
instructions. Normally speaking, instructions take the form of commands (imperative mood): Answer the
questions as they are posted on the discussion board. However throughout these discussions instructions are
predominantly realised in other (incongruent) ways: Just a reminder that posts should be limited to 200 words ...
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Stated congruently this would read: Post no more than 200 words, which sounds harsh and underlines the
power imbalance between moderators (who can issue orders) and students (who cannot). Another incongruent
example is I am just wondering if anyone has found any particular literature about the risk periods for men?
rather than ‘Please find out the risk periods for men’. Such metaphorical realisations are common in educational
settings and adult language, and are unproblematic unless meaning is unclear. Survey responses indicated that
students were sometimes so confused by instructions that they did not know how to proceed. Clarity may also
be compromised when metaphors are used in instructions: Finally, if you have already made a few postings, try
and hold back on these next questions so others can contribute, although once the ball is rolling feel free to
add to it. This example is also indicative of the moderator’s positioning of students as virtuous online
discussants who contribute freely but must also consider others.
The findings from this study have confirmed that some of the purported online community characteristics are
present, that some of them are not, or not to any great extent, and that additional characteristics, for example
interpersonal grammatical metaphor, are also found. Students generally speaking tend to engage less in emotion,
praise and complimenting than moderators, but for both, realisations of emotion tend to be muted, and praise
and compliments, realised through judgment, similarly low-key.

Findings: learning communities and knowledge construction
This section addresses the interplay of social factors (community, collaboration) and knowledge construction,
starting from the social. This acknowledges the centrality of social interaction to learning, as noted above. It
begins with published research findings, then turns to the findings of this study.
Evidence in the literature for knowledge construction
Findings about the effectiveness of online discussions for facilitating learning have been even more equivocal
than those concerning online communities. Although the majority of the 62 papers reviewed by Hammond
(2005) concluded that asynchronous online discussion was potentially valuable or very valuable as a support for
teaching, most were nonetheless ‘measured’ in their support for its use. A core issue seems to be that, while its
potential is widely recognised, the implementation of online discussion remains problematic (Oliver & Shaw,
2003, pp. 57-8) and claims about its effectiveness largely unsubstantiated (Coffin, Hewings & North, 2006).
Likewise Hopkins, Gibson, Sole, Savvides & Starkey (2008) were forced to conclude that ‘There is a general
lack of evidence regarding the actual achievement of ... [the] aims’ of promoting ‘higher-order critical inquiry
and the social construction of knowledge’ in asynchronous computer-mediated conferences (p. 29). The reality,
according to studies published over many years, is that students simply aren’t reaching or spending much of
their time at the ‘higher levels’ of knowledge construction. Asynchronous online discussion thus provides a
platform for cognitive processes such as critical thinking and argumentation but does not guarantee they will
occur.
Similarly elusive have been attempts to describe the process of collaboratively constructing knowledge.
Collaboration has both social and cognitive aspects: when collaborating, students ‘should be expected to work
together to generate deeper levels of understanding and critical evaluation of the material under study’ enabling
them to generate ‘new knowledge and deeper levels of meaning’ (Jonassen, Davidson, Collins, Campbell &
Haag, 1995, p.115). However, articulating clearly the processes involved seems to have been problematic. The
distinction between knowledge building (a gathering or accumulation of ideas, ‘accumulative learning’) and
knowledge construction (working with the ideas of others, ‘intersubjective learning’) (Suthers, 2005) has been
used below. However, as Suthers himself notes (2005, p. 314), no one theory can explain online knowledge
construction, which leaves both researchers and practitioners somewhat in limbo.
Case study evidence: accumulating knowledge
In line with the requirements of the learning activity, students assiduously brought information from a range of
external (textual or human) sources into the discussion, offered their personal and professional experiences and
insights and gave opinions on the scenarios proposed and questions asked. This preponderance of lower-order
cognitive processes is in accordance with published research findings. Students’ primary source tended to be
published research, with secondary sources mixed: professional experience, peers (ie others within the
discussion group) and personal experience. Moderators tended to rely on personal and professional experience
rather than on textual sources, perhaps to reinforce the interpersonal, community-building aspect of the
discussion. It certainly means that moderators were not modeling valued ways of citing or referring to external
sources. Where students reference others within the group, this could be regarded as the germ of inter-subjective

226

knowledge building.
Acknowledging sources
Knowledge building in academic contexts generally requires that the source of the knowledge be noted and the
writer’s attitude to it made explicit. The questions asked in the case studies were generally non-committal
regarding whether and how to use external resources. In Case 3, citations exhibited the full range of standard
academic formats. In Cases 1 and 2, this was not so. For example, Case 2 students mainly foreground an artifact
of the research: the study, article, review or report, de-emphasising research and the researcher to a far greater
extent than normally found in written academic texts, for example: study showed ...; ... article raises some
interesting questions and suggests ...;There is a growing body of evidence which shows that ... This may result
from spoken models such as tutorial participation. There is a tendency to cite web sites, organisations (and for
Case 2, media personalities) to a greater extent than usual in academic texts. In Case 1, reference was more
likely to be made to the procedures of the field or general research, consistently fore-grounding content over
knowers.
The resources of ENGAGEMENT: EXPAND and CONTRACT were appropriately used by students to convey their
attitude to the sources brought into the discussion, presumably modeled on written academic texts. However,
narrative and descriptive approaches were also found, which do not show writer evaluation of sources: When
David Davies ... delivered a speech at the National Press Club; article relates to; information in the article… In
addition, in Case 2 more use was made of low-vigour evaluative choices (Hood, 2010, p. 92) such as looked at.
These choices are reminiscent of the low-impact APPRAISAL choices made in support of the community of
learners. It may be that descriptive or narrative approaches are chosen avoid taking a stand, and foregrounding
artefacts rather than research or researchers serves the same purpose.
Expanding space for other voices
Expanding or alternatively contracting space for other voices, values and meanings impacts on knowledge
construction in contradictory ways. Such expansion and contraction can be seen for example in moderator
questions and evaluations of student responses and in student responses themselves. Contracting such space
may serve to state or transmit rather than construct knowledge and may close down discussion, in part because
of the high interpersonal cost of disagreeing (Martin & White, 2005). However, it provides certainty about the
knowledge offered. Resources which expand space for other voices have the potential to facilitate discussion
and knowledge construction by positioning interlocutors so they feel able to proffer alternate views, but this may
result in reduced certainty about the correctness or otherwise of responses.
Moderators generally tended to expand discursive space by asking questions which admit of multiple divergent,
unanticipated responses, by modulated and generalised evaluations of responses and by providing answers and
summaries in ways which similarly leave space for alternatives. Moderators less commonly ask unmodulated
questions and provide answers in ways which contract space for alternatives, thereby aligning themselves with
certain value positions and confirming propositional meaning. However, a range of issues emerges where such
space is inappropriately expanded by moderators. Amongst these is the issue of question wording. The
possibility exists for questions to be asked in an apparently open way, resulting from the desire to stimulate
knowledge construction and/or interpersonal considerations, whereas they do not in reality admit of a wide
range of responses. Openness without certainty in the evaluative phase does not provide some students with the
resources they need to reliably construct ‘correct’ or even ‘best’ knowledge, as noted in student survey
responses. This particularly applies to those students whose educational dispositions or professional practice
favour stronger direction and greater certainty. The potential thus exists for interpersonal concerns (open debate,
maintaining community) to compromise ideational meaning-making.
Students also structure their answers using resources of ENGAGEMENT: expand and contract to open up or close
down space, respectively, for negotiation of alternate views. This is a significant albeit variable feature of the
discussions studied. A Case 3 post is used as an example (instances of expand in bold):
It is an interesting point you raise about the impact that might be possible on communities with
high smoking prevalence ... it seems to me, if we must go down the path of investing in harm
reduction, then these are the populations we could target in the first instance...
The student balances modality with categorical statements (is, are), but these are statements her peers would
probably agree with, so they function to build alignment rather than alienation. This characterises most posts;

227

there are few instances of contract, which would stifle debate. Thus students are open to alternate views,
fostering debate and potentially knowledge construction as well as community. They toggle between resources
of expand and contract, with expand perhaps a little more prominent, indicating that they understand the need to
convey ideational meaning whilst maintaining interpersonal harmony.
Facilitating knowledge construction thus consists of a nuanced balancing by both moderators and students of the
engagement resources of EXPAND and CONTRACT, closely aligned with the intention of the learning activity, the
disciplinary field and other contextual factors.
Working with the ideas of peers
When students reference and work with resources which are part of the same ‘conversation’ - the posts and
ideas of fellow students and moderators – the potential exists for intersubjective knowledge construction, as
noted above. Such peer referencing includes acknowledgement of ideas proffered (addressed in this section) and
critical engagement with the ideas of others (covered in Section 4.6).
It appears that the (assessment) requirement for ‘interaction’ has been interpreted across all three cases as a
requirement minimally to acknowledge and link with the ideas of others and less commonly to evaluate them or
take up a stance towards them. This is reflected in a clear tendency for evaluations of peers’ contributions to
feature ‘additive’ comments and expressions of agreement, rather than affect, appreciation or judgement. In
Case 1, for example, a large percentage of student posts do not overtly acknowledge the ideas of peers at all.
Where they do so, such acknowledgments are usually quite perfunctory and may be of the whole group, with the
writer moving quickly on to personal opinions: I agree with what everyone has mentioned before. I think ...
Some of them are purely additive without agreement or evaluation: Just to add a point to the ideas above ... In
Case 3 (Tobacco control) there appears to be a greater level of engagement with the ideas of peers using a range
of strategies; even so, instances of additive and agreement-type linking predominate across all cases. Agreement
of this type promotes community cohesion amongst learners since it affirms peers.
At the same time additive and agreement-type linking foregrounds personal dispositions and mental processes,
for example agreeing, thinking and reflecting. This tendency is in fact quite noticeable in all discussions studied.
It combines reference to published sources with the writer’s mental processes of evaluation, for example I agree
with Stratten et al., (2001), that smokers have the right ... In this slightly different example: I want to share
this interesting article which points out …, the writer personalises the relationship to the source by
foregrounding his own volition and appropriate online discussant behaviour (want to share). In Case 2, AFFECT
and APPRECIATION reflecting the writer’s sensibility are almost always expressed in terms of ‘interest’, a term
rather overworked in these discussions: .. interesting part in this article was ... ...interested me ... In addition,
students frequently foreground their own activity as researchers, as in the following metacomments: Reason that
i had chosen this article is because i find that ...; In the article I noted ... ; Through knowledge and research I
have come to understand ... Metacomments on contributing to the discussion occur from time to time in all
cases: Sorry, I realise that I haven’t taken a clear line on this issue, but thought I’d shared my thoughts anyway.
Questions asked often invite responses based on student dispositions, experiences and opinions, but such
metacomments go beyond this, strongly emphasising the personal. Similar formulae can be found in some
contemporary academic writing, particularly in the humanities, since researchers are increasingly making ‘first
person pronominal reference to themselves’ (Hood 2010: 198). They are far less common in scientific writing,
and the formulae noted resonate more with spoken forms or informal professional exchanges such as email.
Argumentation and the role of written genres
Components of knowledge construction in a tertiary context include critical thinking (often described as an
individual activity) and argumentation (commonly in dialogue with others). New knowledge, obtained through
discussion, is held to be internalised, critiqued and ordered through writing, long used both as a process and
product of rigorous critical thinking (e.g. Vaughan and Garrison, 2005, p. 11 quoting Wells, 1999). Writing in
educational contexts usually involves known and well-described academic genres, such as discussions,
explanations and expositions (e.g. Coffin, 2006). Such genres have arisen to enact a social purpose – to structure
and communicate academic knowledge – and each academic genre structures argumentation in a specific ways.
Genres in discussion posts are generally not developed in their entirety. Posts may contain fragments or
combinations of stages of different genres (cf Piriyasilpa 2009). However, lending weight to the argument of
collaborative construction, some texts display well-formed jointly constructed genres. For example, in Case 3
students often construct a well-formed genre but omit the thesis (final stage, conclusion), deliberately inviting
other opinions. Generally speaking, where genres are incomplete or fragmented, appropriate argumentation
cannot be developed.
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Further, in an analysis of a sample of 58 Case 3 posts, levels of argumentation (or even response) are low,
suggesting a concentration on own answers rather than interaction. There are few challenges to comments made
and only a small number in the case studies as a whole, suggesting that argument or disagreement is generally
avoided. Generally speaking, these discussions show breadth rather than depth of argument. The comparative
watering-down of evaluative (and persuasive) language in these discussions resonates with the syndrome
identified by Coffin and Hewings (2005), of low level argumentation and the reluctance to defend a thesis and
take a stand lest interpersonal relations be affected.

Discussion and conclusion
This study started from the premise that the rhetoric surrounding online discussions was in many cases not
matched by the reality and that published research had been unable to cast much light on this anomaly. An
alternative approach involving linguistically-based analysis of online interaction was undertaken. In general
terms, its findings support published research – there was some evidence for online communities, as well as
evidence that higher levels of knowledge construction were not achieved. The case study findings for learning
communities in some cases (inclusive pronouns, naming, lower levels of emotion) contradict or modify those in
the literature. The findings also include features not previously noted, particularly that realisations of ATTITUDE
were overwhelmingly implicit, low-key or metaphorical, giving an impression of somewhat muted sociability.
The use of interpersonal grammatical metaphor (and its pitfalls) was also identified.
It seems then that the public, persistent nature of these discussions between named participants leads to low-key
participation and a concern to maintain good interpersonal relationships with fellow discussants. While these
findings are interesting in themselves, their effect on knowledge construction is pivotal to this study. The
potential exists for constantly positive, muted and subtly graded evaluation of responses to interfere with
understanding and learning, which may deny students the opportunity to know with certainty if their answers are
correct. This may be more problematic for non-native speakers of English than for locally educated native
speakers, particularly where the latter have relevant workplace experience, but could impact all students to some
extent.
Turning now to knowledge construction, it was clear that students fulfilled the lower-order requirements and
contributed knowledge and opinions. Both moderators and students tended to open space for divergent views
and values, whether in questions, answers or evaluations. It is clear that such expansion has positive and
negative implications. Ideas are more readily offered, the interpersonal cost of disagreeing is lower and the
potential exists for knowledge construction. However, questions may be asked which are misleading in their
openness and a lack of certainty exists concerning the accuracy of knowledge brought into the discussion. The
nexus between expanding and contracting such space and knowledge construction needs further theorisation.
Relations to sources of knowledge de-emphasise researchers and focus on artifacts, perhaps symptomatic of a
reluctance to commit to value positions. Possibly for the same reason, students were reluctant for the most part
to engage in critique or argumentation. Students tended to foreground their own dispositions, attitudes and
‘research’ activity, a form of personalisation or individuation at odds with the supposed community focus of
discussions. As Coffin and Hewings point out (2005, p.56), such formulations tend to place student writers, in
their own and their peers’ eyes, on the same level as published research, blurring lines of expertise. The effect of
this personalisation and non-standard relations to sources on structuring academic discourse and argument
which requires nuanced evaluation needs also needs further theorisation. Finally, if it is accepted that knowledge
is structured by writing established academic genres, the absence of recognised genres and their fragmented or
incomplete nature when present may mean that students do not develop the skills of academic argumentation or
the structuring of specific knowledge which would occur in an assignment or academic paper, with possible
implications for knowledge construction. The opportunity for these discussions to serve as an apprenticeship
into academic writing is lost. Thus there is a disjunct between the expectation that online discussions will foster
academic argumentation skills and the reality that written genres which may be needed to realise this are often
compromised.
This study has shown a variety of ways in which attention to community and interpersonal meaning in a public,
persistent and identified forum have the potential to disrupt knowledge construction instead of enhancing it,
demonstrating a mismatch of rhetoric and reality for this pedagogy. The critical question is whether this tension
between interpersonal and ideational meaning-making is inbuilt and immutable, given online discussion’s
technological affordances and student concerns with both grades and sociability, and ultimately not able to be
completely erased by pedagogical interventions such a building trust or improved activity design. These findings
await confirmation or otherwise in further studies in different pedagogical contexts. However they do indicate
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that technological innovations which claim to revolutionise teaching should be subject to careful empirical
research to ensure these claims are in fact substantiated.
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The use of Information and Communication Technology (ICT) has grown enormously in the last
decade with computers and smart devices becoming indispensable in tertiary students’ study
practices. There is, however, limited documented research about the ways PhD students use ICT
in their research practice. Nevertheless, it is expected that PhD students will make use of various
computer technologies throughout their research process (e.g., preparation phase, fieldwork phase,
analysis phase, and write-up phase). This paper reports on the analysis of one of the datasets in a
study that examined how PhD students use ICT to support their research practice. The analysis
takes into account the relationship and/or the tensions that exist between the PhD student
participants and ICT. Two discussion sessions, which included photo capture, were conducted
with nine doctoral students, who self-reported as being skilled computer users in a short
questionnaire. The sessions aimed to review the ways the PhD students engage with and integrate
computer technologies in light of the four phases in their research process. The preliminary
analysis indicates some interesting hybrid relationships between papers and computer
technologies (i.e., computer devices, tools and networks) in this cohort of PhD students’ daily
research practices. These findings will form the basis of the other parts of analysis in the
mentioned larger study to investigate relationships between the PhD students and ICT in their
process of doing doctoral research.
Keywords: computer technologies, discussion data, doctoral research, e-learning, e-Literacy,
higher education, ICT, postgraduate students, PhD, paper-based approaches, postgraduate study,
photo data, research practice

Background and Context
As computer technologies become increasingly sophisticated and ubiquitous in higher education, understanding
the extent to which PhD students integrate these technologies into their research practice is essential. This is
because it is expected that PhD students will make use of various computer technologies throughout their
research for both generic and specialised purposes. Nevertheless, there has been little research to date that
explores PhD students’ first-hand experiences of using various technologies to support their research practices.
In order to achieve this end, it was deemed important to situate the data collection and data analysis as close as
possible to PhD students’ daily research practices. Data collection in this study therefore included:
• photographs of student participants’ demonstrations of computer technologies use; and
• audio recordings of student participants’ perspectives on the role of computer technologies in their process
of doing a doctoral research.
The data analysed individual student participant’s use of computer technologies during their research studying
sessions at their daily working space. The ‘explicitness’ of the photographs and the presentation from their
points of view at a particular moment through the audio recordings are believed to be persuasively more
powerful than the conventional notes of the interviews or the answers in the surveys (Spencer, 2011).
The aim of this paper is not to debate whether computer technologies play a significant role in research
practices. Rather, this paper intends to report an investigation that explored the ways PhD students’ use
computer technologies to support their research study, within context. PhD students from all discipline areas use

computer technologies in some form throughout the process of their research, that is, in the preparation,
fieldwork, analysis and write-up phases of their studies. Therefore, it is valuable to gain insights into contexts of
their work place in order to examine their computer technology use in their daily research practice. Insights
from this study serve to inform, as well as to enhance, understandings and practices in the supervision and
support provided for PhD students.

The current study
A search of recent publications reveals that most empirical research on postgraduate students’ use of computer
technologies has been focused on their e-Literacy (e.g., Blignaut & Els, 2010), communication (i.e., Lawlor &
Donnelly, 2010), entertainment use (e.g., McCarthy, 2012), the use of learning management systems (i.e.,
Sultan, 2010), library use (e.g., Sutton & Jacoby, 2008) and knowledge consumption (i.e., Griffiths & Brophy,
2005). Such studies do not offer a clear picture of how PhD students integrate computer technologies into their
daily research practices. These studies only report what students use and not how they use computer
technologies. In order to address the limited explanations of the how, this study captured the ways computer
technologies were used by a cohort of PhD student participants in their daily research practices through
individual discussions and photographic sessions followed by post-analysis individual discussion sessions. The
purpose of this study was to gain insights into the nature and extent of PhD students’ use of ICT in the process
of undertaking their doctoral research. The findings then will be relevant to the broader tertiary population, such
as the postgraduate supervisors, in that the findings will help to engender awareness to what degree
technological support is required to be provided to the PhD students.

Design and methods
The study adopted the interpretive, naturalist enquiry and analysis approach proposed by Guba and Lincoln
(1989). This approach underpinned the decision to select a small number of participants from within a particular
context to investigate the ways they use various computer devices to support their research. In other words, use
of this approach provided the underlying framework and epistemological basis for exploring “the meanings and
purposes attached by human actors [in this context] to their activities” (Guba & Lincoln, 1989, p. 106).
In line with Guba and Lincoln’s (1989) criteria to enhance trustworthiness and authenticity, Denzin and
Lincoln’s (1994) interpretivist approaches to research were adapted. This meant that the research “must
elucidate the process of meaning construction and clarify what and how meanings are embodied in the language
and actions of social actors” (Denzin & Lincoln, 1994, p. 118). The overarching process of the research
therefore comprised: focus on dialogue with the participants over a period of time (an intial discussion with a
follow-up session); and observation of identifiable aspects of behaviours to seek explanation about the
participants’ understandings of computer technologies and their practices (close observation captured through
the lens of a camera) during the discussion session.
Participants: Twenty students who expressed their interest in participation in this study were invited to
complete a short questionnaire to gather their background information as well as their perceptions about their
computer technology use for their research work.
The five questions making up the questionnaire were:
1. What is your discipline background?
2. What is your current research phase(s)? (Circle as many as it suits)
a)
b)
c)
d)

Preparation
Data Collection
Analysis
Write-up

3. Please indicate the percentage of workload you use computers to support your research according to the
research phases you have chosen in question 2.
4. How do you rate your ability to use computers?
a) Expert and skilful
b) Fairly
c) Not at all skilled
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d) Not applicable
5. List your selection of ICT devices, tools and networks you use for your research.
These questions aimed at gathering some baseline demographic information (Q 1, 2 and 3) as well as some
indication of students’ self-efficacy in terms of their use of computer technologies for their study (Q 4 and 5).
Questions 4 and 5 were based on typical questions that have been used in other self-efficacy in computer use
questionnaires reported in the literature (Chaputula, 2012; Dahlstrom, Grunwald, de Boor, & Vockley, 2011;
Edmunds, Thorpe, & Conole, 2012).
Nine students were selected for inclusion in the study based upon their questionnaire responses. All selected
participants were studying full time through the same university. Out of the twenty students who responded to
the questionnaire, these students represented a balance of discipline areas and progress through their course of
study (Q2 of the questionnaire). The study ‘stages’ were defined as ‘Early’, ‘Middle’ and ‘Final’ to
acknowledge the position in the general progress through the research process (e.g., ‘Early’ refers to a student
who is in the broadly described preparation phase, while ‘Final’ refers to a student who may be in the process of
writing up their thesis and nearing the time of submission of their work for examination). Table 1 presents a
summary of balanced distribution for the participants’ discipline areas and their PhD stages.
Table 1: The PhD stages of the students
Participants

Discipline Areas

Early

2
5
6

Health Science
Science
Commerce

Mid

1
7
8

Science
Commerce
Commerce

Final

3
4
9

Humanities
Humanities
Health Science

PhD Stage

This group of nine also all identified themselves as (b) “Fairly Skilful” in response to Q4 of the questionnaire.
As for Q5, all the participants made their individual lists of ICT devices, tools and networks they used for their
research work.
Discussion and photography session: An individual, hour long discussion session was held with each of the nine
student participants. During these sessions, student participants found it helpful to demonstrate their views and
behaviours by using the computer while simultaneously speaking about what they were doing. Photographs
(with a focus on computers and study areas and not on the participants, to preserve anonymity) were taken to
capture these demonstrations. Written observational notes along with photographing the participants’ actions
enabled the collection of richer sets of the relevant and associated verbal and non-verbal behaviours during
discussion between the researchers and individual participants. Documenting data through these means provided
the basis of a source of rich information, different from the typical perception data that tends to be gathered
through survey and/or interview methods used in most studies about student computer technology use. This
approach allowed the researchers to compare and contrast the range of different behaviours displayed across the
student participant group while they were using their computer in their work place, and with limited interference
to their usual behaviours.
In January 2014, the lead researcher (the first author) met with each of the nine participants to discuss the roles
of ICT devices, tools and networks they reported in the questionnaire (Q5). During the discussion, the verbal
communication was recorded and photographs were taken to capture:
• the participants’ behaviours when engaging with their computer devices at their work place;
• demonstrations of the participants’ use of computer devices as part of their research practice;
• the participants’ non-verbal behaviours as they interacted with, and used, their computer devices.
Both audio recordings and photographs for each participant were imported to the data anaylsis software, NVivo,
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for coding and the generation of themes. Two core themes were generated and are described in the Results and
Discussion section below.
In short, this dataset facilitated the development of insights into the students’ use of computer technologies
(devices, tools and networks) for their daily research practice, through their voice as well as the lens of a
camera. It also provided the basis for the next phase of interaction with the participants.
Follow-up discussion session: Post-analysis follow-up discussions with each participant occurred at the end of
February 2014. The purpose of these sessions was to discuss the two core themes. The sessions provided the
opportunity for the individual participants to talk about their use of computer technologies in the light of the
generated themes and to reflect on their practices and behaviours. In this way, the researchers were able to make
assertions about how the students used computer technologies within their research practice and to develop
insights into the individual participants’ contexts. Each discussion was audio recorded and transcribed. The
transcriptions were returned to the participants for comment.
Assertions about participants’ actions and understandings were examined to consider how these themes
answered the research question on the extent to which PhD students use computer technologies in their research
practices. The ‘dialectic’ of iteration, analysis, critique, reiteration and re-analysis led eventually to a joint
(between researchers and participants) construction of an outcome. The joint constructions were then evaluated
for their ‘fit’ with the data and information they encompassed. As part of this process, participants were asked to
confirm that the way the researcher had portrayed findings in these joint constructions did not compromise their
anonymity. This process of data collection described above provides an illustration of how particular research
approaches were built into the study to enhance trustworthiness and authenticity (Guba & Lincoln, 1989). It also
exemplifies how this study encouraged participants to take on a “researcher-like” role and experience the
invested outcome of the study (Green, Rafaeli, Bolger, Shrout, & Reis, 2006). In addition, the study provided
the environment to focus on the student voice, and the students’ on-going use, experience, and perception of
technologies (Conole, de Laat, Dillon, & Darby, 2008).

Results and discussion
Two core themes emerged from the results of the analysis of the discussion and photography sessions: Paper or
Computer? and the so-called ‘e-Literate’. These themes show how our study has highlighted aspects of PhD
student use of computer technologies in their research process that have not been reported before due to the
limitations of the data gathering approaches used in other studies.
Theme-1: paper or computer?
This theme focuses on the role played by various computer technologies used by the participants alongside their
use of paper-based approaches. The theme serves to highlight the extent to which participants were using
computer technologies and/or paper-based practices to support their research practices.
Findings from the analysis of both audio recordings and photographs presented in Figure 1 showed the
dominance of paper-based approaches in the students’ daily research practices, even though the students were
surrounded by various computer technologies in their work place.
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Participant-1

Participant-2

Participant-5

Participant-6

Participant-7

Participant-8

Participant-9
Figure 1: The work place setup of each of the participants
As shown in Figure 1, seven participants set up their work place in a way in which they were able to apply
paper-based approaches (they read from the printouts and made notes on paper) when working on their research.
For example, their main computer for work was sitting in a position where it allowed them to work on paper at
the same time. The emphasis on the paper-based approaches is illustrated by the layout of their table and
dominated by paper-based resources such as printed papers, sticky notes, books and other stationery (e.g., pens
and highlighters). As for participants 3 and 4, they did not have a study space set up as the others did, but there
was evidence, as illustrated in their discussion sessions, of a mixture of computer technologies and paper-based
artefacts. In fact, indications of their paper-based approaches to studying were more evident than their computer
technology approaches. In the individual discussions with these two participants, both mentioned how important
paper-based approaches were to them even though they acknowledged the importance of computer technologies
in daily life generally. For example, participant 3 said, “[Computer devices] are just management tools for me.
The [paper] filing system is the more important one” while pointing to the boxes of files beside the computer
table. Similarly, participant 4 said, “I like books (…) I write letters (…) although [computer technologies] are
crucial.”
In other words, a review of the daily use of computer devices as well as paper-based artefacts revealed that all
the participants agreed that paper-based approaches were significant in their research processes. Most of the
seven participants whose study places were photographed expressed that, computer devices were only tools that
assist them to achieve their aims their research activity (e.g., participant 6 said, “I need to use SPSS for sure (…)
But there are times I like big calendars rather than Google calendar, which are more visualised”). While most of
them were aware that they used paper-based approaches more than their main working computer, they perceived
that this was due to a dependence on paper-based approaches inherent in higher education (i.e., participant 5
said, “We evolve from the old fashion styles (paper-based approaches) (…) I am still computer illiterate”). Thus,
it is seemed that, for these students, computer devices are simply tools that are used to access documents that the
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students then print out and read before they are filed in the folders.
All the participants in this study indicated a preference for, and dependence on, paper-based approaches to
support their research practice. Incidentally, all read their research materials from paper when they were actually
working on their research in a digitalised environment. It is easy to consider that the digitalised environment
implies the importance of computer technologies in the process of doing doctoral research but their preference
suggested a different scenario. We are not suggesting that the use of paper-based approaches in the research
process is inappropriate, but simply pointing out that computer technologies in this process only seem to be
tools that connect digital resources to a printer and the printed materials are then the main working ‘space’. This
process of transferring information from computer technologies to papers and then back to computer
technologies eventually raises the question of these student participants’ proficiency in using computer
technologies for their research work.
In addition, we were not surprised to see the degree to which students were using paper-based approaches over
computer devices, but the ways they used their computer technologies had not been anticipated. For instance,
participant 1 who had dual screens only used one; the other was turned off and used as a ‘to do board’ to which
he added sticky notes (see Figure 2). At the same time, participants 6 and 8 had obvious presentations of
different computer devices in their work place as depicted in Figure 2. With those devices, both participants 6
and 8 ‘distributed’ their tasks onto different devices, even though all those tasks could have been carried out on
the main working computer. For example, participant 6 searched for literature on the desktop, had his laptop
turned on at one side for email and was connected through Messenger via his smartphone. This ‘hybrid state’ of
computer technology distribution in the work place seemed to focus more on ‘being connected’ (email and
Messenger) than on ‘producing work’ in relation to the doctoral disseration. As for participant 8, he had two
extended screens active for his research work and his laptop was turned on at the side for ‘entertainment’
purposes (e.g., Youtube and Facebook). Again, such computer technology distribution expressed needs of ‘being
connected’ (Facebook) in conjunction with individual working/studying styles (i.e., listening to music or
watching clips on Youtube while working on research).
In the light of these observations, we wonder what is the role of computer technologies for a PhD student in the
process of doing doctoral research? Could it be that as long as the students are comfortable with what they are
using for their research and study, there is no reason to compare paper-based approaches and their computer
technology usage? Or could it be that the students could just distribute the computer technologies for different
tasks as preferred, as long as the distributions suit their working patterns? Whichever possibility it is, what is the
role of computer technologies within higher education, particularly in the research domain?
Theme-2: the so-called ‘e-Literate’
This theme focuses on the abilities of participants to use various software applications as part of their research
practices. The theme draws attention to the relationship between being ‘e-Literate’ and doing a PhD research
study.
According to Person and Young (2002), e-literacy is about the capacity to understand the broader technological
world and to use technological knowledge or capability to interact with technology. All the participants selfreported their ability to use computer devices as ‘farily skilful’ in the questionaire (Q4 of the questionnaire used
in the recruitment phase of the study). Findings from both the audio recordings as well as photogragh analysis,
however, indicated low e-literacy among the participants in their daily research practice (through close
observation) even though they perceived they were ‘e-literate’ in their research field (through individual
discussions). The photographs presented in Figure 2 provide illustration of these practices and indications of
why we determined that their e-literacy was ‘low’.

238

Participant-1

Participant-2

Participant-3

Participant-4

Participant-5

Participant-6

Participant-7

Participant-8

Participant-9

Figure 2: Photographic capture of the participants’ ways of using ICT
Participant-1 chose not to learn to use the programme (on the right) to present his chemical models even though
he was asked by his supervisors to do so. He argued that he said he could not see the differences between the
two software programmes for model presentations. During the discussions with participant-1, it became evident
that his decision was based on his choice to stay within his ‘comfort zone’ as he explained that learning to use a
new application was seen as a ‘burden’ for him. Participant-2 and participant-4 arranged all their referencing
articles and word documents for each of their thesis chapters on the desktop screen instead of using the folder
system. Both participants explained the rationale for this behaviour during the discussion sessions. Participant-2
found it more ‘secure’ to do so as she said she could ‘see’ the arrangement clearly on the screen so that she
would not ‘lose’ any file. Participant-4 admitted that she did so because she did not know how to create a folder
– “I can do a PhD study but I don’t know how to create a folder.” Participant-3 created a bibliography list using
an Excel spread sheet rather than using a specific bibliography software programme. Participant-3 described his
Excel bibliography system as ‘better’ and ‘more effective’ than a bibliography system, such as Endnote. Similar
to participant-1, the reality expressed was that participant-3 found it a ‘time-consuming effort’ to learn using a
specific bibliography software programme.
Participant-5 had no idea how to use Outlook calendar and/or electronic ‘stickies’, even though she is a
competent data analysis package (SPSS) user. While it could be argued that applications such as Outlook
calendar and ‘stickies’ are less complicated than SPSS, participant-5 chose to learn and master the latter.
Discussions with the student revealed that for her, there was no choice involved, as she needed SPSS for her data
analysis, whereas the use or non-use of applications such as Outlook calendar and ‘stickies’ was based on
personal choice. It seemed that for this participant at least, learning to use an application only takes place when
there is a ‘rewarding’ outcome. In this case, the learning of SPSS contributed to participant-5’s doctoral
dissertation. As for Outlook calendar, she could easily have used paper-based calendar to replace it and she
could substitute the ‘stickies’ with a paper-based version. For her, the use or not of Outlook calendar and
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‘stickies’ would not have had any impact on her process of producing a doctoral dissertation. Displaying similar
tendencies, participant-6 and participant-8 printed out their articles, highlighted the relevant sentences (using
highlighter pens), made notes by hand and then typed these notes into a Word document. Participant-7 and
participant-9 split their main screens into different parts for different software programmes instead of using the
dual screens to have the different programmes visible and easily accessible simultaneously. Such working
processes provide the basis of our puzzling about the PhD students’ proficiency in using computer technologies
for their research work. Their behaviours associated with activities that support their research work reflected
personal preference, task relevance and priority.
This finding suggests that this cohort of PhD students is less reliant on the various software applications
installed on their computers than they are on the paper-based artefacts and/or their individualised ways of using
the computer technologies. Research-orientated client-side applications, such as bibliography programmes (e.g.,
Endnote), planning software (i.e., ‘stickies’), management packages (e.g., folder systems) and other applications
relevant to research practice (e.g., calendars, task applications) and even the use of dual screens were noticeably
absent from the students’ daily research practices. Given the benefits of using various software applications in
the PhD research process, we were expecting a higher and more proficient use of these applications. The low
use and low reliance on these software applications raises an interesting question: To what extent has computer
literacy and e-literacy more broadly become an essential component within the higher education environment?
Evidence gathered during the discussion meetings suggested that, for most of these PhD students, their levels of
e-literacy or knowledge and acceptance of some typical academic-specific applications such as bibliographic
and task management software was low. Rather, they explained that they used them to achieve what they wanted
in their research, and so manipulated their use to suit themselves. For example, participant-1 said, “We just have
to practice (using the computer devices), trial and error […] and I got (what I want)”. Participant-8 too said,
“We rely too much on the computer […] we should manipulate it instead (to achieve what we want).” With the
arguments stating the importance of computer technologies in higher education nowadays (Aspden & Thorpe,
2009; Dahlstrom et al., 2011; Guidry & BrckaLorenz, 2010; Smith & Caruso, 2010), could we accept this
justification? What can we make of the so-called ‘e-literacy’ among PhD students in their research practices as
represented in this study?
In summary, the findings from this study are somewhat surprising, given that most current research literature
highlights the key role that technology plays doing doctoral research, and argues that the majority of today’s
students, are particularly computer ‘savvy’. The two themes that emerged from this study differ significantly
from outcomes of previous studies reported in the literature. Because this study used a combination of
discussion and photographs instead of conventional survey and interview methods, we were able to focus more
closely on teasing out the students’ daily research practice behaviours within their own contexts, and to explore
how and why students use computer technologies in more depth.

Conclusion
The purpose of this study was to investigate the ways PhD students use computer technologies to support their
research practice. This study, of which a subset of the analysis in a larger project is reported in this paper, offers
important insights into current understandings of postgraduate students’ e-literacy and the use of computer
technologies in their doctoral research. In this study, the focus was on data gathered via discussion sessions
supported by the photographs.
It is hoped that the findings generated from this study so far will help promote a deeper conversation about the
ways postgraduate students use computer technologies in their research. Perhaps research on larger and more
diverse groups of students could be considered to obtain more representative data of the postgraduate student
population, as this study is only focussing on a small group of students at one university. Additionally, visual
and situated behavioural data could be employed in researching computer technology use as such approach
offers new insights not found in data gathered through questionnaires and surveys.
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Three paths for learning analytics and beyond: moving
from rhetoric to reality
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There is growing rhetoric about the potential of learning analytics in higher education. There is
concern about what the growing hype around learning analytics will mean for the reality. Will
learning analytics be a repeat of past mistakes where technology implementations fail to move
beyond a transitory fad and provide meaningful and sustained contributions to learning and
teaching? How can such a fate be avoided? This paper identifies three paths that learning analytics
implementations might take, with particular consideration to their likely impact on learning and
teaching. An ongoing learning analytics project – currently used by hundreds of teaching staff to
support early interventions to improve student retention - at a regional Australian university is
examined in relation to the three paths, and some implications, challenges and future directions
are discussed.
Keywords: learning analytics, learning, teaching, data, complexity, bricolage

Introduction
The delivery of distance education via the Internet is the fastest growing segment of adult education (CarrChellman, 2004; Macfadyen & Dawson, 2010) and there is considerable pressure for institutions to ‘join the
herd’. Burgeoning demand for university places, increased competition between universities, the introduction of
globalisation coupled with reduced public funding are driving universities to expend time and resources on elearning (Ellis, Jarkey, Mahony, Peat, & Sheely, 2007). There is however, evidence to suggest that the
ubiquitous adoption of learning management systems (LMS) to meet institutional e-learning needs, has
constrained innovation and negatively impacted on the quality of the learning experience (Alexander, 2001;
Paulsen, 2002). This has contributed to a gap between the rhetoric around the virtues of e-learning and the
complicated reality of the e-learning ‘lived experience’. Increasingly the adoption of technology by universities
is being driven by a search for any panacea that will bridge this gap and is showing a tendency toward faddism.
Managerial faddism or hype is the tendency of people to eagerly embrace the newest fad or technology of the
moment and to see problems as being largely solvable (or preventable) through better or more ‘rational’
management (Goldfinch, 2007). Birnbaum (2001) says about managerial fads; “they are usually borrowed from
other settings, applied without full consideration of their limitations, presented either as complex or deceptively
simple, rely on jargon, and emphasize rational decision making” (p. 2). Maddux and Cummings (2004) suggest
that the use of information technology in higher education has been "plagued by fad and fashion since its
inception" (p. 514). It is argued that management hype cycles are propagated by top-down, teleological
approaches that dominate technology innovation, and indeed management, in higher education (Duke, 2001).
Given the higher education sector’s disposition to adopting technological concepts based on hype and apparent
rationality (Duke, 2001), there is a danger that the implementation of emerging technology related concepts,
such as learning analytics (LA), will fail to make sustained and meaningful contributions to learning and
teaching (L&T).
The aim of this paper is to explore how LA can avoid becoming yet another fad, by analysing the likely
implementation paths institutions might take. The paper starts by examining what we now know about LA for
evidence that suggests LA appears to be in the midst of a hype cycle that is likely to impede its ability to provide
a sustained and meaningful contribution to L&T. The paper then examines some conceptual and theoretical
frameworks around hype cycles, technology implementation, complex systems and models of university
learning. These frameworks form the basis for identifying and analysing three likely paths universities might
take when implementing LA. CQUniversity’s recent experience with a LA project that aims to assist with
student retention is drawn upon to compare and contrast these paths before implications and future work are
presented.

What we know about learning analytics
Johnson et al. (2013) define Learning Analytics (LA) as the collection and analysis of data in education settings
in order to inform decision-making and improve L&T. Siemens and Long (2011) define LA as “the
measurement, collection, analysis and reporting of data about learners and their contexts, for purposes of
understanding and optimizing learning and the environments in which it occurs”(p. 34). Others have said,
“learning analytics provides data related to students’ interactions with learning materials which can inform
pedagogically sound decisions about learning design” (Fisher, Whale, & Valenzuela, 2012, p. 9). Definitions
aside, it can be said that the widespread use of technology in higher education has allowed the capture of
detailed data on events that occur within learning environments (Pardo, 2013). The explosion in the use of
digital technologies with L&T has contributed to the sectors’ growing interest in LA due to the ability of
technology to generate digital trails (Siemens, 2013a), which can be captured and analysed. These digital trails
have the potential to inform L&T practices in a variety of ways.
It is said that LA can contribute to course design, student success, faculty development, predictive modelling
and strategic information (Diaz & Brown, 2012). Others say that LA can identify students at risk, highlight
student learning needs, aid in reflective practice and can enable teachers to appropriately tailor instruction
among other things (Johnson et al., 2013). Reports abound identifying LA as a key future trend in L&T with
many reporting its rise to mainstream practice in the near future (Johnson et al., 2013; Lodge & Lewis, 2012;
New Media Consortium, 2012; Siemens, 2011). Siemens and Long (2011) typify this rhetoric when they say
that LA “is essential for penetrating the fog that has settled over much of higher education” (p. 40). While the
promise of LA is still has a long way to go to live up to expectation, the prospect of evidence-informed practice
and improved data services in an increasingly competitive and online higher education marketplace, is fuelling
institutions’ interest in LA.
There are many reasons for the normative pull towards improved data services in higher education.
Administrators demand data for the support of resource and strategic planning, faculty and administrators are
hungry for information that can assist institutions with student recruitment and student retention, and external
agencies such as governments, require a range of data indicators about institutional performance (Guan, Nunez,
& Welsh, 2002). Prior to the emergence of LA, this desire for improved data services had, in many cases, led to
the adoption of data warehouses by universities. Data warehouses are “... an subject-oriented, integrated, nonvolatile and time-variant collection of data in support of management's decisions” (Inmon, 2002). Data
warehouses grew out of decision support systems and their use has escalated over recent years with increasing
volumes and varieties of data being collected by institutions (Guan et al., 2002). Unfortunately and despite large
volumes of data, data warehouses suffer from high failure rates and limited use by users (Goldfinch, 2007).
It has been said that a majority of information systems (IS) fail, and the larger the development, the more likely
it will fail (Goldfinch, 2007). While there are many potential reasons for IS project failure, managerial faddism,
management approaches and immense complexity are shown to be a significant factors (Goldfinch, 2007).
These factors are of particular concern for LA, due to a range of underlying complexities and the ‘contextuality’
of what LA is representing (Beer, Jones, & Clark, 2012). Managerial faddism and management approaches to
technology adoption can constrain the implementation’s ability to deal with complexity, as solutions are often
presented as universally applicable, ‘quick fixes’ (Birnbaum, 2001). This is a concern for LA, as there is
evidence to suggest that it is currently in the midst of a hype cycle.

The learning analytics hype
In observing the growing interest and attempted implementations of learning analytics within Australian
universities, it is increasingly apparent that learning analytics is showing all the hallmarks of a management
fashion or fad (Jones, Beer, & Clark, 2013). Fads are innovations that appear to be rational and functional, and
are aimed at encouraging better institutional performance (Gibson & Tesone, 2001). Environmental factors such
as increasing competition, regulation and turbulence contribute to the development of fads where there is an
overwhelming desire to ‘be part of the in crowd’ (Gibson & Tesone, 2001). Fads often ‘speak to managers’ in
that they appear to be common-sense and appeal to organisational rationality around efficiency and
effectiveness, which makes counter-argument difficult (Birnbaum, 2001). Learning analytics talks strongly to
managerialism due to its potential to facilitate data-driven decision-making and to complement existing
institutional business intelligence efforts (Beer et al., 2012). Once an innovation such as LA achieves a high
public profile, it can create an urgency to ‘join the bandwagon’ that swamps deliberative, mindful behaviour
(Swanson & Ramiller, 2004).

243

The Horizon Project is an on-going collaborative research effort between the New Media Consortium and
various partners to produce annual reports intended to help inform education leaders about significant
developments in technology in higher education. LA has been mentioned in the Horizon Project's reports in
some form for the last five years. In 2010 and 2011 reports, visual data analysis (Johnson, Levine, Smith, &
Stone, 2010) and then learning analytics (Johnson et al., 2011), were placed in the four to five year time frame
for widespread adoption. In 2012 and 2013, perhaps as a sign of developing hype, LA moved to ‘1 year or less
until widespread adoption’. However, in a 2014 report (Johnson, Adams Becker, Cummins, & Estrada, 2014),
predictions about the widespread adoption of learning analytics has moved back to the 2 to 3 year time frame.
Johnson et al (2014) explain that this increase in time frame is said not to be because “learning analytics has
slowed in Australian tertiary education” (p. 2), but instead due to new aspects of learning analytics that add
“more complexity to the topic that will require more time to explore and implement at scale (p. 2). Could this
perhaps echo Birnbaum’s (2001) earlier observation that fads are often presented as complex or deceptively
simple? During a trip to Australia in 2013, George Siemens, a noted international scholar in the LA arena, said
“I'm not familiar with (m)any universities that have taken a systems-level view of LA… Most of what I've
encountered to date is specific research projects or small deployments of LA. I have yet to see a systemic
approach to analytics use/adoption.” (Siemens, 2013b).
The gathering hype around LA (Jones et al., 2013) appears to be following a similar trend to the business world
around the concept of “big data” – the analysis and use of large datasets in business. Universities also followed
the business world with the widespread adoption of data warehouse technology for decision support
(Ramamurthy, Sen, & Sinha, 2008). While data warehouses have been around for some time, they have been
plagued by high failure rates and limited spread or use (Ramamurthy et al., 2008). This is indicative of a larger
trend in industry, where “the vast majority of big data and magical business analytics project fail. Not in a great
big system-won’t-work way…They fail because the users don’t use them” (Schiller, 2012). The adoption of
these technologies appears to be perilous even when the rush to adoption is not being driven by hype. If learning
analytics does appear to be showing all the signs of being yet another fad, what steps can organisations take to
avoid this outcome? The following section describes some theoretical frameworks that are drawn upon to help
identify potential paths.

Theoretical frameworks
Hype cycles characterise a technology’s typical progression from an emerging technology to either productive
use or disappointment (Linden & Fenn, 2003). Hype cycles have been linked to a recognition that imitation is
often the driving force behind the diffusion of any technological innovation (Ciborra, 1992). Birnbaum (2001)
suggest that technology hype cycles start with a technological trigger, which is followed a growing revolution
and the rapid expansion of narrative and positivity around the technology. Then comes the minimal impact
where enthusiasm for the technology starts to wane and initial reports of success become tempered by
countervailing reports of failure. This is followed by the resolution of dissonance where the original promoters
of the fad seek to explain the failure of the fad to achieve widespread impact. Such explanations tend not to see
the blame arising from the fad itself, but instead attribute it to "a lack of leadership, intransigence of followers,
improper implementation, and lack of resources" (Birnbaum, 2001). Hype cycles are linked with teleological or
top-down approaches to technology adoption, which have primacy in higher education (Birnbaum, 2001). A
practice that seems ignorant of research suggesting ateleological or bottom-up approaches to technology
adoption can lead to more meaningful implementations (Duke, 2001).
Defining what constitutes a successful implementation of an Information or Communication Technology (ICT)
is perilous. The conventional approach to recognising a successful ICT project according to Marchland &
Peppard (2013) relates to some easily answered questions. Does it work? Was it deployed on time? Was it
within budget? Did it adhere to the project plan? Goldfinch (Goldfinch, 2007) extends this to say that ICT
projects can often fail simply because they are not used as intended, or users do not use them at all for reasons
such as recalcitrance, lack of training or usability. More traditional project success measures might be useful for
straightforward ICT projects where the requirements can be determined at the design stage, however, ICT
projects around data and analytics are much more difficult to evaluate in terms of success or failure (Marchand
& Peppard, 2013). These systems require people to interpret and create meaning from the information the
systems provide. While deploying analytical ICT is relatively easy, understanding how they might be used is
much less clear and these projects cannot be mapped out in a neat fashion (Marchand & Peppard, 2013).
Suggesting that traditional ‘top down’ approaches associated with technology implementation might be less than
ideal for LA implementations.
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Teleological, top-down or plan-based approaches dominate technology adoption in higher education
(McConachie, Danaher, Luck, & Jones, 2005). Known as planning or plan-based approaches, they are typically
idealistic, episodic and follow a deliberate plan or strategy (Boehm & Turner, 2003). The suitability of these
approaches for resolving complex problems has been questioned (Camillus, 2008). By contrast, ateleological or
learning approaches follow an emergent path and are naturalistic and evolutionary (Kurtz & Snowden, 2003).
The debate between the planning and learning schools of process has been one of the most pervasive debates in
the management literature (Clegg, 2002) with many authors critically evaluating the two schools (e.g.,
Mintzberg, 1989; Kurtz & Snowden, 2003; McConachie et al, 2005).
The use of planning-based processes to the implementation of LA projects creates a problem when online
learning environments are acknowledged as non-linear complex systems (Barnett, 2000; Beer et al., 2012;
Mason, 2008a, 2008b). Complex systems are systems that adapt, learn or change as they interact (Holland,
2006). They are non-linear systems in that they contain nested agents and systems that are all interacting and
evolving, so we cannot understand any of the agents or systems without reference to the others (Plsek &
Greenhalgh, 2001). Cause and effect is not evident and cannot be predicted, meaning that even small
interventions can have far-reaching, disproportionate and impossible to predict consequences (Boustani et al.,
2010; Shiell, Hawe, & Gold, 2008). If LA is about understanding learners and the contexts within which they
learn, considering online learning environments as complex systems has a profound effect on how we approach
LA projects. It follows from this that what contemporary universities need is the most productive elements of
both teleological and ateleological approaches to the eight elements of the design process identified by (Introna,
1996). Such a synthesis is crucial to addressing the plethora of issues competing for the attention of university
decision-makers, whether in Australia or internationally.
The development of LA tools and processes is only the first of the steps (Elias, 2011) identifies as necessary for
the implementation of LA. The second step identified by (Elias, 2011), and arguably the far more difficult step,
is "the integration of these tools and processes into the practice of teaching and learning" (p. 5). Beer et al.
(2012) argue that it is likely to be the teachers who have the right mix of closeness and expertise with the
learning context, to make the best use of LA derived information. Echoing earlier arguments that teachers are
perhaps the most important element of any attempt to enhance learning and teaching (L&T) (Radloff, 2008).
Achieving such a goal would appear to require some understanding of the practice of teaching and learning. One
such understanding is provided by Trigwell's (2001) model of university teaching. As shown in Figure 1,
Trigwell's (2001) model suggests that the student learning experience is directly related to teachers’ strategies,
teachers’ planning, teachers’ thinking including knowledge, conceptions and reflections, along with the L&T
context. This is difficult as the teacher’s context is complex and dynamic. If LA is representing data about
learners and their contexts and its goal is to enhance to L&T, it is crucial that it engages with teachers and their
dynamic contexts (Sharples et al., 2013).

Figure 1. Trigwell’s model of university teaching.

The three paths
Based on the preceding theoretical perspectives and personal experience within Australian universities, it is
possible to identify at least three potential paths – 'do it to', 'do it for', and 'do it with' - that universities might
take when pondering harnessing LA. In the rest of the paper we describe these three paths and then use them to
understand the emergence of an LA project at a particular Australian University.
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Do it to the teachers
‘Do it to’ describes the top-down, techno-rational and typical approach to ICT adoption in higher education. In
theory, this approach starts with the recognition that LA aligns with identified institutional strategic goals. From
there a project is formed that leads to a technology being identified and considered at the institutional level,
usually with input from a small group of people, before being implemented institution-wide. ‘Do it to’
approaches will typically involve the setting up of a formal project with appropriate management sponsorship,
performance indicators, budgets, project teams, user groups, and other project management requirements.
The ‘do it to’ approach focuses much of its attention on changing the teaching and learning context (the left
hand end of Figure 1) in terms of policies and systems. The assumption is that this change in context will lead to
changes in teacher thinking, planning and strategy. ‘Do it to’ provides a focus on creating the right context for
L&T but its effect on teacher thinking, planning and strategy is arguably deficient. ‘Do it to’ represents a
mechanistic approach that although common, is likely to fail (Duke, 2001) and this is particularly troublesome
for LA implementations for a range of reasons.
The difficulty of ICT implementation for data and analytics projects (Marchand & Peppard, 2013) is
compounded in LA due to its novelty and an absence of predefined approaches that are known to work across
multiple contexts (Siemens, 2013a). L&T contexts are complex and diverse (Beer et al., 2012) and imposed
technological solutions into these environments can lead to a problem of task corruption, where staff
engagement is superficial and disingenuous (Rosh White, 2006). Centralised approaches to LA can often be
mistakenly viewed as purely an exercise in technology (Macfadyen & Dawson, 2012) and may provide
correlative data that can be misleading or erroneous at the course or individual levels (Beer et al., 2012).
Do it for the teachers
Geoghegan (1994) identifies the growth of a "technologists' alliance" between innovative teaching staff, central
instructional technology staff and information technology vendors, as responsible for many of the developments
that seek to harness information technology to enhance student learning. While this alliance is often called upon
to contribute to the "do it to" path, they are also largely responsible for the "do it for" path. Driven by a desire
and responsibility to enhance student learning, members of the alliance will seek to draw on their more
advanced knowledge of technology and its application to learning and teaching to: organize staff development
sessions; experiment with, adopt or develop new applications of technology; and, help with the design and
implementation of exemplar information technology enhanced learning designs. Such work may lead to changes
in the L&T context – in much the same way as the "do it to" path - through the availability of a new Moodle
plugin for learning analytics or visits from experts on certain topics. It can also lead to changes in the thinking,
planning and strategies of small numbers of teaching staff. Typically those innovative teaching staff
participating in the exemplar applications of technologies and whom are becoming or already a part of the
technologists' alliance.
While the technologists' alliance is responsible for many of the positive examples of harnessing information
technology to enhance L&T, Geoghagen (1994) also argues that its members have "also unknowingly worked to
prevent the dissemination of these benefits into the much larger mainstream population". Geoghagen (1994)
attributes a major contributor to this being the extensive differences between the members of the technologists'
alliance and the majority of teaching staff. Rather than recognize and respond to this chasm, there has been a
failure to recognize its existence, assume a level of homogeneity, and believe that it is simply a matter of
overcoming increased resistance to change, rather than addressing qualitatively distinct perspectives and needs
(Geoghegan, 1994).
Do it with the teachers
This approach is firmly entrenched in the learning approach process mentioned previously. This path starts by
working with teaching academics inside the course or unit ‘black box’ during the term. The idea is to develop an
understanding of the lived experience, encompassing all its diversity and difficulty, so as to establish how LA
can help contribute within the context. The aim being to fulfil Geoghagen's (1994) advice to develop an
application “well-tuned to the instructional needs” that provides a “major and clearly recognizable benefit or
improvement to an important process”. Such applications provide those outside the techologists' alliance a
compelling reason to adopt a new practice. It is through the adoption of new practices that educators can gain
new experiences “that enable appropriation of new modes of teaching and learning that enable them to
reconsider and restructure their thinking and practice” (Cavallo, 2004). An approach, which (Cavallo, 2004)
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argues is significantly more effective in changing practice than “merely being told what to do differently” (p.
97). Thus the ‘do it with’ path starts with the current reality of L&T – the right-hand end of Figure 1 – and
works back toward the left.
Beyond being a potentially more effective way of changing thinking and practice around learning, the "do it
with" approach brings a number of other potential benefits. This type of bottom-up or evolutionary approach is
also known as bricolage – "the art of creating with what is at hand" (Scribner, 2005) - and has been identified as
a major component of how teachers operate (Scribner, 2005). It is also a primary source of strategic benefit from
information technology (Ciborra, 1992). However, the ‘do it with’ path also has some hurdles to overcome.
These approaches are messy and tend not to fit with existing institutional approaches to technology adoption or
innovation. Learning approach processes are agile and require freedom to adapt and change. This clashes with
existing organisational cultural norms around technology innovation, implementation and uniformity. ‘Do it
with’ approaches do not fit with existing organisation structures that are rationally decomposed into specialised
units (Beer et al., 2012). Other problems can be attributed to workloads and competing requirements and these
can inhibit the collaborative, reflective and adaptable approaches required for bricolage. There are also
questions about whether or not such approaches can be translated into sustainable, long-term practices.

A question of balance
These three approaches described above are not mutually exclusive. Elements of all three approaches are very
likely to, and perhaps need to exist with in LA implementations. It is a question of balance. The typical
approach to ICT implementation is ‘do it to’ which constrains the impact the implementation might have on
L&T. This paper has suggested that ‘do it with’ and even ‘do it for’ approaches, may allow LA to develop more
sustained and meaningful contributions to L&T. However, they starkly contrast with existing institutional
technology adoption and implementation norms based on ‘do it to’. While the way forward may not be clear, it
is clear that we need a better balance between all three of these approaches if LA is going to enhance learning,
teaching and student success. The following section describes a LA implementation at a regional Australian
university with a very complex and diverse L&T environment.

EASI @ CQU
EASI or Early Alert Student Indicators is a LA project at CQUniversity targeting a strategic goal around student
retention by improving academic-student contact. It combines student descriptive data from the student
information system with student behaviour data from the Moodle LMS, and provides this data, in real-time, to
teaching academics within their Moodle course sites. It also provides the academics a number of ways by which
they can ‘nudge’ students who might be struggling at any point during the term. The term 1, 2014 trial was
deemed to be very successful with 5,968 visits to EASI across the term, by 283 individual academic staff that
looked at 357 individual courses. A majority of the 39,837 nudges recorded were mail-merges where academics
used the in-built mail-merge facility to send personalised emails to students. The 7,146 students who received at
least one ‘nudge’ email during the term, had by the end of term, 51% more Moodle clicks on average than
students who did not receive nudges. This may be indicative of heightened engagement and aligns with
anecdotal comments from the academics who have indicated that the personalised email ‘nudges’ promoted
increased student activity and dramatically elevated staff-student conversation.
Based on a strategic goal to address a growing student retention problem, a formal project was proposed in 2012
based on a project proposal document (PPD) that outlined how the project would contribute to the strategic goal.
There were more than a dozen iterations of this document before the project gained final approval, which then
required a project initiation document (PID) to be submitted. The PID, over a number of iterations, provided
fine-grained detail on a range of plans for the project including the project plan, project scope, deliverables,
milestones, budget and quality. Twelve months after the PPD, work officially began on the project following the
final approval of the PID. On the surface it would appear that this particular LA project followed a ‘do it to’
approach with formal project management methodology, and early indications about its success are
encouraging. However, the underlying and invisible reality suggests a different story.
The idea for EASI evolved from many conversations and collaborations between staff from within the central
L&T unit, and coalface academic staff, going back to 2008. These conversations and collaborations were
predominately around finding ways of making better use of data that could inform L&T. The central L&T staff
were somewhat unique in that they were active LA researchers, possessed experience with software
development, and all were in daily contact and shared insights with front-line academic teaching staff. The
central L&T staff pursued LA in their own time, using informal access to test data that was often incomplete or
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inconsistent. The EASI concept developed during 2011, when these staff identified the potential for LA to
contribute to the strategic imperative of improving student retention. A number of small-scale
pilots/experiments were conducted in close partnership with the participating teaching academics on a trial-anderror basis.
These trials occurred prior to the approval of the formal project plan using a combination of ‘do it with’ and ‘do
it for’ paths before the start of the formal project and its requirements constrained the approach strictly to ‘do it
to’. The essence of this story is that the project’s success, as defined by senior management (Reed, 2014), is
directly attributable to the tinkering and experimentation that occurred with the front-line academics, prior to the
commencement of the formal project. The ‘do it with’ and ‘do it for’ components allowed the bricolage that
made the implementation meaningful (Ciborra, 1992), while the ‘do it to’ component provided the resourcing
necessary to progress the idea beyond the tinkering stage. Perhaps the key message from the EASI experience is
that there needs to be balance between all three approaches if LA is to going to make sustained and meaningful
contributions to L&T.

Conclusion
A story was told in this paper of an apparently successful ‘do it to’ LA project. It was suggested that this project
was successful only because of its underpinning and preceding ‘do it with’ and ‘do it for’ processes. These
processes allowed the project to adapt in response to the needs of the users over time, prior to the start of the
formal project. Based on this experience and the theoretical frameworks described in this paper, it would appear
likely that attempts to implement LA without sufficient ‘do it with’ will fail. Turn-key solutions and the
increasing trend for ‘systems integration’ and outsourcing, is unlikely to allow the bricolage required for
sustained and meaningful improvement in complex L&T contexts. There is even a question of how long the
EASI project can remain successful given the formal project and its associated resourcing, will cease at the end
of the project.
While this paper specifically targeted LA, there is a question as to whether the same paths, or combination
thereof, are required more broadly for improving L&T in universities. Is the broader e-learning rhetoric/reality
gap a result of an increasing amount of ‘do it to’ and ‘do it for’ and not enough ‘do it with’? How much effort
are universities investing in each of the three paths? How could a university appropriately follow the ‘do it with’
path more often? What impacts might this have on the quality of learning and teaching? The exploration of these
questions may help universities to bridge the gap between e-learning rhetoric and reality.
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Managing and understanding student’s motivations and experiences of learning will be
increasingly important as demand for higher education continues to grow and online delivery
continues to evolve and expand into open access, on-campus and distance modes of study. It is in
the interests of institutions offering two or more modes of study to understand the reasons why
students make different choices. This research investigates the importance of six factors (personal,
logistics, teaching and learning, learning support, environment, and advice and marketing)
influencing 744 students choice of three different modes of study. Findings indicate that there are
significant differences in the importance of factors amongst students enrolled in different study
modes, although when averaged across all cohorts ‘teaching and learning’ and ‘logistics’ factors
were the most influential. It is suggested that providing a high level of transparency in the
information provided to students is vital for higher education institutions.
Keywords: study mode, online learning, open access, on-campus mode, distance mode

Introduction
Reductions to government funding of tertiary institutions have fostered a more competitive environment in
Australian higher education over the past decade (de Zilwa, 2010; Bradley, 2008; Currie, 2002). Universities
have been pressured and encouraged to explore new avenues for additional income and to view students as more
consumer-like in their choice of a course and university. A heightened competition for prospective students has
required tertiary institutions to adopt more flexible modes of delivering education to meet student demands.
Open access (Greenland & Moore, 2014) and distance learning have become a critical long-term strategy of
many universities to encourage higher education participation (Allen & Seaman, 2011; Ziguras & McBurnie,
2011). Online learning also increases the accessibility of tertiary education due to its capacity to overcome the
spatial and temporal limitations of traditional teaching settings (Bates, 2005). Pedagogically, blended models of
learning combining face-to face and online experiences (e.g., lectures and tutorials supported by podcasts,
online discussion, materials, and activities) can lead to teaching methods and resources that support both oncampus and distance delivery (Lefoe & Albury, 2004; Lefoe & Hedberg, 2006; Woo, Gosper, McNeill, Preston,
Green, & Phillips, 2008).
Managing the integration of online and face-to-face delivery and understanding student’s motivations and
experiences of learning online will be increasingly important as online delivery continues to evolve and expand
into open access, on-campus and distance modes of study. It is in the interests of institutions offering different
educational pathways through two or more modes of study to understand the reasons why students choose
particular study modes at the outset and at different points throughout their degree. This research explores these
choices through an online survey of students studying through Macquarie University located approximately 16
kilometres to the north-west of Sydney’s CBD in Australia. Macquarie has been offering units of study through
Open Universities Australia since 2004, and also delivers many of its on-campus units through distance
education, which accounts for around 10% of student enrolments.

Theoretical background
The decision-making processes of students at the entry point to higher education have been the focus of several
research projects. Studies conducted since the early 1990s have examined intrinsic motivations such as interest
in an area of knowledge and related career opportunities (Sugahara, Boland, & Cilloni, 2008), as well as the
more general reasons for attending a particular university: for example, reputation, campus environment,
academic programs and services (James, 2001; Elsworth et al., 1998). An Australian study by Hagel & Shaw
(2008) confirmed that study mode remains the most important attribute informing school-leavers' initial choice
of enrolment (with a slight preference for face-to-face teaching), followed by tuition fees and to a slightly lesser
degree university reputation. Bornholt, Gientzotis and Cooney (2004) have further shown how interlinking
personal and social factors influence student preferences, confirming the results of an earlier study by James and
colleagues (1999) that rural and remote locations as well as low socio-economic background impact on students’
choice when considering a higher education pathway in Australia. These pathways have expanded and become
increasingly flexible, with the availability of web-based systems in the tertiary sector allowing for the delivery
of education material that supports multiple modes of enrolment (Bates & Poole, 2003; Garnham & Kaleta,
2002; Singh, 2003), meeting the needs of an increasingly diverse student population (Rumble & Latchem,
2004). They provide students with the flexibility to choose between studying on-campus and/or at distance to
suit their family and lifestyle priorities and learning preferences. Blended learning environments, a combination
of face-to-face and online experiences, have blurred the distinction between delivery modes as both on and off
campus students can access the same unit information and have similar learning experiences (Gedik, Kiraz, &
Ozden, 2013; Garrison & Vaughan, 2008).
There are a range of characteristics that have traditionally been associated with students studying in different
modes. Moore and Kearsley (2005) stated that the majority of students enrolled in distance education programs
in Australia are adult learners between the age of 25 to 50 years, but Crock, Baker and Turner-Walker (2013)
have recently revised these findings arguing that the majority of those studying through OUA are now between
18 and 29 years old, enrolled in arts and social science courses, and many are in full-time employment.
Typically gender enrolment trends reflect a significantly higher proportion of women than men choosing online
courses as an educational pathway to obtain a degree (Tucker, Halloran & Price, 2013; Price, 2006). In addition,
Zimitat (2003) has assessed the impact of full-time employment and family commitments on full-time students’
success during their first year at university. Nonetheless, studies into how these variables affect students’
preferences for a specific educational pathway are scarce (Tinto, 2005). Recent research has therefore
emphasised the need to develop a validated measure for differences in the motivation to enrol in a specific
enrolment mode (Johnson et al., 2013; Stewart, Bachman & Johnson, 2010; Herbert, 2006). Further to this,
where universities provide the flexibility for students to move between enrolment modes as they progress
through their degree this raises the question of whether students maintain the same mode throughout their
degree and if there is movement between modes, what are the factors influencing their decision. Robinson and
Bornholt (2007) have developed the foundations for a new theoretical framework concerned with student's
progress through their degree examining the influence of components such as choice, context, personal situation
and time constraints affecting pathway choices.
Research questions and hypotheses
The present study was set to investigate and compare why students choose different modes of study, i.e., oncampus (with a blend of face-to-face and online learning experiences), distance (off-campus and online study
including on-campus components), or online (fully online study). There are many reasons why students choose
different modes of study for example: to fit with family and lifestyle priorities; balance work and study; inability
to get to campus due to distance or inconvenience; administrative and organisational constraints; timetabling of
classes; special access and learning needs; or differing pedagogical approaches, resources and services
(Hrastinski & Jaldemark, 2012). In particular, the following research questions and hypotheses were addressed:
1. Are there differences in the importance of personal, logistics, teaching and learning, support, environment,
and advice and marketing factors among students currently enrolled in different study modes? We assume
that there are differences in the importance of such factors among students enrolled in different study modes
(on-campus, distance, open and online) (Hypothesis 1).
2. Are there differences in experience with technology among students enrolled in different study modes? We
assume that there are no differences in experience with technology among students enrolled in different
study modes (on-campus, distance, open and online) (Hypothesis 2).
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Method
Setting and context
Macquarie University has a long history of providing flexible offerings and pathways to study. It has a wellestablished distance program to complement many of its on-campus offerings and several pathways for entry to
academic programs including the Jubilee Scheme, non-award pathways and Open Universities Australia (OUA;
www.open.edu.au). OUA offerings are fully online with open access, not requiring students to meet formal
University entrance requirements at the undergraduate level. At Macquarie, OUA is increasing in popularity
with a total of 138 individual units on offer at undergraduate, postgraduate and non-award level. At the
undergraduate level, there are 92 individual units on offer as well as a Bachelor of Arts. Whilst not all degree
programs and units at Macquarie offer the full range of flexible offerings and pathways, there are those
(particularly in the Faculty of Arts) where students are able to choose between one of three modes of enrolment:
• On-campus mode: On-campus offerings, with the expectation of an on-campus presence and typified by a
blend of face-to-face and online learning experiences (variable: on-campus study mode).
• Distance mode: Equated to distance learning where students study off-campus however there may be an oncampus component. Delivery can vary from fully online to a blend of online and print as well as multimedia
(variable: distance study mode).
• Open and online mode: Open-access study and fully online delivery (variable: open and online study mode).
The research was centred on units in the Bachelor of Arts Program that were offered in all three modes. The
principle means of data collection was an online survey which was conducted between October 2013 and March
2014 in three waves of data collection over three teaching sessions - Session 2, 2013, Session 3 over the summer
break and Session 1, 2014.
Participants
In total, 744 students (70% female, 29% male, 1% indeterminate/intersex/unspecified) from the Faculty of Arts
participated in the study. Their average age was 27.16 years (SD = 10.42) and 7% reported to have a physical or
learning disability that impacts their experience at university. 77% were full-time students and 23% were parttime students. 2% of the participants reported to be Aboriginal or Torres Strait Islander. 10% were in full-time
employment, 19% worked less than 10 hours per week, 22% worked between 11 and 20 hours per week, 12%
worked 20 or more hours per week, and 37% were not in paid employment. Over half of the participants
reported to have completed the final year of secondary education (59%), 7% completed a Diploma or Associate
Degree, 13% started and 3% completed a Bachelors degree, 1% completed a Masters degree, and 2% completed
a Postgraduate degree. The remaining participants reported to have VET/TAFE (Vocational Education and
Training/Technical and Further Education) or other post school qualifications (13%), and 2% reported to have
no prior educational attainment. In each of the three survey waves, as an incentive participating students were
offered the chance to win one of twenty $30 iTunes vouchers.
Instrument
The survey consisted of the following sections:
1.
2.
3.
4.
5.
6.

Enrolment profile
Motivation to study
Factors influencing initial choice of study
Factors influencing the current choice of study
Technology skills
Demographics

The subscale for motivation to study was based on an existing OUA Survey and the subscale on choice of study
mode drew on research by Hrastinski and Jaldemark (2012). The items were answered on a five-point Likert
scale (5 = extremely important; 4 = very important; 3 = neither important nor unimportant; 2 = very
unimportant; 1= not at all important). Table 1 shows example items of the different subscales. Subscales have
been successfully tested for reliability with Cronbach’s alpha .681 ≤ r ≤ .869. The survey was implemented on
the Qualtrics platform (www.qualtrics.com). It took approximately 15 minutes to complete the survey.
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Table 1: Example items of the online survey
Subscale

Item

Enrolment profile

Program, major, units completed, enrolment mode (internal external, online)

Motivation to study

How important are the following factors for undertaking university level studies?
Factors comprised: To gain employment, To progress my business, To start a business, Career
change, Career progression, Job requirement, Knowledge and skill development, Prerequisite
to another course, and For personal interest.

Initial choice of
study mode

How important were the following factors in making your initial choice of study mode? There
were six factors comprised of several items.
1. Personal factors comprised five items: Personal, Cultural and/or religious orientation,
Special/ specific learning needs, Confidence in your academic ability or capacity to
succeed at university-level study and Prior experience of studying at MQ or OUA.
2. Logistics comprised eight items: Cost of study per unit, Distance from campus, Ease of
access to campus (e.g. transport, parking), Flexibility in studying at your own pace,
Flexibility in studying at your time of choosing, Flexibility in managing work-life-study
balance, Flexibility in studying at other universities and Range of units available to
choose from.
3. Teaching and learning comprised six items: Extent to which teaching and learning is
conducted online, Being able to work collaboratively with other students, Access to study
materials and resources, Expected workload, Engagement with academic staff, and
Reputation of high quality teaching.
4. Support for learning comprised four items: Access to services to support learning (e.g.,
writing, numeracy and literacy support), Access to IT services and support, Access to
course and careers advice and Ease of administration.
5. Environment and campus/community wellbeing comprised three items: Access to
personal support services (e.g. medical, disability services counselling), Access to campus
facilities (e.g. gym, swimming pool, clubs) and Meeting and socialising with other
students.
6. Advice and marketing comprised three items: Experience of other students, Advertising/
Website/ Social Media and Advice from Student Advisors or other university services.

Current choice of
study mode

As for initial choice of study mode above

Technology skills

Please rate your experience with using technologies for learning. Experience included: using
the computer; surfing the Internet, with using blogs, wikis, podcasts, YouTube and discussion
forums; doing Internet searches, setting bookmarks; uploading and downloading files, doing
Internet searches; installing software and changing configuration settings on my computer; and
getting help if I have computer problems.

Demographics

Data collection and analysis
Based on enrolment lists from the relevant teaching units, participants were invited to complete the survey using
the Qualtrics platform bulk email function. All data stored on the Qualtrics platform were anonymised,
exported, and analysed using SPSS V.21. Six factors (personal, logistics, teaching and learning, learning
support, environment, advice and marketing) were computed by the average of items focussing on the area of
the factor. Initial data checks showed that the distributions of ratings and scores satisfied the assumptions
underlying the analysis procedures. All effects were assessed at the .05 level.

Results
Differences in importance of factors (Hypothesis 1)
The results reported in this paper are those relating to student’s current mode of study. Table 2 provides means,
standard deviations, F-tests results, and effect sizes of the importance of factors influencing decisions students
make for the three enrolment modes (on-campus, distance, open and online).
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Table 2: Means (standard deviations in parentheses), F-test results, and effect sizes for importance of
factors for the three enrolment modes (on-campus, distance, online), N = 744
Factor
Personal
Logistics
Teaching and
learning
Learning support
Environment
Advice and
marketing

On-campus
3.08 (.617)
3.29 (.741)
3.23 (.975)

Enrolment mode
Distance
3.10 (.758)
3.56 (.704)
3.73 (.850)

Open /Online
2.99 (.763)
3.50 (.727)
3.70 (.836)

F(2,743)

Eta2

1.058
7.351**
18.244***

.003
.019
.045

3.25 (.816)
3.29 (.756)
3.29 (.719)

3.08 (1.090)
2.44 (1.209)
2.67 (1.209)

3.02 (1.035)
1.97 (.967)
2.67 (1.138)

3.936*
134.447***
36.610***

.011
.266
.090

Note. * p < .05; ** p < .01; *** p < .001

For logistics factor, Tukey-HSD post-hoc comparisons between the enrolment modes indicated that distance
students (M = 3.56, 95% CI [3.39, 3.72]) rated significantly higher than on-campus students (M = 3.29, 95% CI
[3.23, 3.35]), p < .01. Additionally, open and online students (M = 3.50, 95% CI [3.37, 3.64]) rated significantly
higher than on-campus students (M = 3.29, 95% CI [3.23, 3.35]), p < .05. The comparison between distance
students and open and online students was not statistically significant.
For teaching and learning factor, Tukey-HSD post-hoc comparisons between the enrolment modes indicated that
distance students (M = 3.73, 95% CI [3.56, 3.93]) rated significantly higher than on-campus students (M = 3.23,
95% CI [3.15, 3.32]), p < .001. Additionally, open and online students (M = 3.70, 95% CI [3.55, 3.86]) rated
significantly higher than on-campus students (M = 3.23, 95% CI [3.15, 3.32]), p < .001. The comparison
between distance students and open and online students was not statistically significant.
For learning support factor, Tukey-HSD post-hoc comparisons between the enrolment modes indicated that oncampus students (M = 3.25, 95% CI [3.18, 3.32]) rated significantly higher than open and online students (M =
3.02, 95% CI [2.83, 3.21]), p < .05. All other pair-wise comparisons between cohorts were not statistically
significant.
For environment factor, Tukey-HSD post-hoc comparisons between the enrolment modes indicated that oncampus students (M = 3.29, 95% CI [3.23, 3.35]) rated significantly higher than distance students (M = 2.44,
95% CI [2.16, 2.72]), p < .001. Additionally, on-campus students (M = 3.29, 95% CI [3.23, 3.35]) rated
significantly higher than open and online students (M = 1.97, 95% CI [1.79, 2.15]), p < .001. Last, distance
students (M = 2.44, 95% CI [2.16, 2.72]) rated significantly higher than open and online students (M = 1.97,
95% CI [1.79, 2.15]), p < .01.
For advice and marketing factor, Tukey-HSD post-hoc comparisons between the enrolment modes indicated that
on-campus students (M = 3.29, 95% CI [3.23, 3.35]) rated significantly higher than distance students (M = 2.67,
95% CI [2.39, 2.95]), p < .001. Additionally, on-campus students (M = 3.29, 95% CI [3.23, 3.35]) rated
significantly higher than open and online students (M = 2.67, 95% CI [2.46, 2.88]), p < .001. The comparison
between distance students and open and online students was not statistically significant.
To sum up, of the six factors, five were significant: logistics, teaching and learning, learning support,
environment, and advice and marketing. The biggest difference in mean response rates (and strongest effect
size) was found for the environment factor, where on-campus students indicated a higher importance of campus,
community and wellbeing items than distance students as well as open and online students. In contrast, distance
students as well as open and online students indicated a higher importance for the teaching and learning factor
than on-campus students. Accordingly, the results support Hypothesis 1, indicating that there are differences in
the importance of factors influencing study mode choice amongst students enrolled in different study modes.
Differences in experience with technology (Hypothesis 2)
ANOVA was used to test for difference in experience with technology among the three study modes (oncampus, distance, open and online). No significant difference was found between on-campus (M = 4.36, SD =
.520), distance (M = 4.33, SD = .539) and open and online study mode (M = 4.40, SD = .628), F(2, 743) = .381,
p > .05.
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Accordingly, the results support the hypothesis that there are no differences of experience with technology
among students enrolled in different study modes (on-campus, distance, open and online) (Hypothesis 2).

Discussion and conclusion
The research reported aimed to investigate the question of why students choose to study in different modes: oncampus, distance, or open and online. Six sets of factors (personal, logistics, teaching and learning, support for
learning, environment as well as advice and marketing) were explored to ascertain whether their importance to
students when making choices differed across the three different modes. Because online technologies are
integral to all three modes, we were also interested in understanding whether there were differences in students’
experiences with technology in the different study modes.
Figure 1 indicates that the mean response for importance was relatively consistent across factors for on-campus
students when compared with the other cohorts, although for all three cohorts there are significant differences
across factors. While the teaching and learning and logistics factors were high for all cohorts, mean importance
dropped for the other four factors for both the distance as well as open and online cohorts. In this regard, the
distance cohort was more closely aligned with the open and online, rather than the on-campus cohort. The
congruence in mean responses for the distance and open and online cohorts can be explained by the similarities
in delivery: distance ‘external’ education at Macquarie University occurs predominantly online, although it is
not fully online as is the case with the OUA cohort. The essential difference is that distance students in the BA
Program may spend time on campus for concentrated face-to-face sessions, and they also have access to campus
facilities, the full range of Library services and personal support services. All administration for these students is
conducted through Macquarie. Open and online students do not have access to campus facilities or the full range
of library services as they are enrolled through the OUA umbrella organisation, which also handles their
enrolment and aspects of their support services. This helps explain the significantly higher mean importance of
the environment factor for the distance cohort as compared to the open and (purely) online cohort.
The high mean scores of importance for the logistics and teaching and learning factors for all cohorts
emphasises the importance of maintaining and ensuring quality delivery and providing a high level of
transparency in the information provided to students about the nature and requirements of different modes of
study, teaching methods, the learning experience, workload, assessment processes, cost, and flexibility in
program choices and study options.
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online)
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Personal
The personal factor was the lowest factor in terms of mean importance for the on-campus cohort, and whilst the
mean importance for distance as well as open and online students was similar to that of on-campus students, it
ranked higher in importance for these cohorts than other factors such as advice and marketing and environment.
The higher standard deviation for distance as well as open and online students for personal factors (as well as for
learning support, environment and advice and marketing) when compared with on-campus students, indicate a
greater variation in responses within these cohorts. It is thus possible that issues such as study experience,
confidence with meeting the standards of tertiary study, and specific learning needs inform enrolment decision
making for students in these cohorts in different ways. Many open and online education students, for example,
are returning to study after a considerable break or may not have the necessary qualifications and experience to
gain entry to university through traditional avenues and hence may not feel confident with tackling tertiary
study. In addition, many students choose open/online study to accommodate personal and lifestyle constraints
(Bates, 2005).
Logistics
The logistics factor registered the second highest mean importance across all cohorts. The mean importance of
this factor for distance as well as open and online students was significantly higher than for on campus students.
The high importance of this factor across all cohorts is reflective of the challenges students face in balancing
work, life and study (Baron & Corbin, 2012). James, Krause, & Jennings (2010), for example, claim that
approximately five years ago 61% of full-time students in Australia were in paid employment for around 13
hours per week and two thirds were working to support their basic needs. The higher mean importance
registered for this factor by distance as well as open and online cohorts can be viewed as an influence on their
choice of study mode, with both these study options providing more flexibility and convenience. University
administrators and program directors should note the importance of this factor, which largely concerns
distribution and accessibility. Its importance to all student cohorts emphasises the strategic value of offering a
flexible and accessible product.
Teaching and learning
The teaching and learning factor registered the highest mean importance across all cohorts. This emphasises the
importance for all students of quality teaching and the ways in which it is delivered. The items comprising this
factor did not test pedagogical content, because there is generally close alignment at Macquarie University in
this regard across study modes, but focused on the ways in which it is delivered and the opportunities students
believed they have to engage with it both personally and in conjunction with their peers. The significant
importance of this factor for distance as well as open and online students, when compared with the on-campus
cohort, indicates the value they place on content delivery and quality teaching. This is instructive in that it
demonstrates a desire amongst these cohorts for engagement with both academic staff and fellow students, as
well as an expectation that resources and study materials will be available and of a high standard. This provides
a tangible guide for investment in online delivery and a reminder that students studying off-campus have high
expectations for their learning experience.
Learning support
There was a significant difference in the importance of the learning support factor between the on-campus
cohort and the open and online cohort, with the latter rating it lower than the former. This suggests a higher
degree of self-reliance amongst open and online students, and emphasises the importance of services such as
learning, writing and IT support for on-campus students. Standard deviation was again higher for distance as
well as open and online students indicating that a broader range of learning support concerns come into play for
these cohorts. This suggests a tension between the mass-education delivery that can be characteristic of online
learning and the need for this learning to be both responsive and flexible to individual student needs.
Environment
Information and communication technologies have been a disruptive influence in many service sector industries,
bringing both challenges and opportunities for traditional operations. One of its impacts has been to refocus the
attention of businesses on core strengths. In the retail sector, for example, the recent focus has been on
reintroducing or invigorating ‘experiential’ retailing by enhancing the in-store experience (AMP, 2011; Bagdare
& Jain, 2013). The significant difference in importance of the environmental factor between the on-campus
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cohort and the other cohorts, and even between the distance cohort – which has some connection to the physical
campus – and the open and online cohort, indicates that even while universities pursue the opportunities and
distant student markets available through online delivery, providing a rich and engaging study environment for
on-campus students remains important.
Advice and marketing
The advice and marketing factor was the second lowest factor in terms of mean importance for the distance as
well as the open and online cohorts, with a significant difference between these and the on-campus cohort.
Because this study concerns current rather than initial enrolment, we need to consider this engagement with
marketing as the influence on ongoing decisions during the course of students’ study, rather than advice and
other influences prior to commencement of their studies. The relatively high mean importance for on-campus
students suggests that they continue to be influenced by marketing and advice on enrolment choice during their
degrees, whereas students in other cohorts are less susceptible to marketing once enrolled. This is perhaps
because on-campus students have the benefit of more personal and spontaneous interactions with staff and
students in their own course and study level, as well as with students in later years of study. This opens them to
more avenues for seeking and coming across advice about their course options. In contrast the medium for
communication for distance and open/online is more restricted and there are not the same opportunities for
inadvertent conversations and advice.
Technology
The survey asked students a range of questions regarding their levels of comfort with different usages of
technology. That mean ratings of technological competency were high and there was no significant difference
across all study modes reflects the broad spread of information technology literacy amongst students. It also
reinforces the findings of Ali and Elfessi (2004) who found little difference in levels of confidence with
information technology across cohorts of online and on-campus students. This suggests that online delivery of
content in one mode, such as in blended on-campus models, should be readily transferrable to other modes
without raising major technical obstacles to student learning. It also supports research that indicates that students
are comfortable with their level of technical skills and hold an expectation that they will be using technology in
their tertiary studies (Gosper, Malfroy& McKenzie, 2013). These findings support pedagogical innovations such
as flipped classrooms that seek to integrate online delivery across study modes (Strayer, 2012). With universities
increasingly offering multi-channel delivery, unit and program developments that share resources and content
across modes offer important efficiencies as well as alignment, improving the cohesion of curriculum mapping
and targeting of learning outcomes.
Limitations and future questions
This study has some limitations. The students recruited were all studying humanities subjects. While we can
make some broad generalisations about the implications of this data for cohorts in other disciplines – the broad
technological proficiency demonstrated here, for example, is probably similar elsewhere – it is likely that the
discipline of study will impact on the importance of particular factors. The learning and support factor, for
example, may be much more important for students studying science online, where complex technical
knowledge plays a higher role in pedagogical instruction. There was also variation in the size of the samples for
each of the three cohorts examined here, requiring some caution in the strength of the claims made. Further
examination of this data at the item rather than factor level will also produce more fine-grained analysis to shed
insights into questions such as: How do these different cohorts vary at this more detailed level? What aspects of
learning support, for example, are relevant and important to each cohort and how do we then integrate these into
a cohesive offer across different modes of delivery? The higher standard deviations amongst the distance as well
as open and online cohorts for some factors also suggests diversity within these student bodies. Mapping this
may produce insights useful for shaping online delivery and balancing the investment of resources across
different modes. Additionally, a qualitative follow-up study would provide further insights. For example it
would be useful to explore the issues surrounding return to study for open and online students, and the
implications these raise for the provision of learning support items.
That advice and marketing received relatively low mean importance ratings from both the distance and the open
and online cohorts is significant and requires further investigation. Does this reflect the quality of marketing
efforts by universities and OUA in this space, does the exceptionalism of the tertiary education product render it
intrinsically difficult to market, or do perceptions of marketing differ from the actual effect of marketing efforts
by tertiary institutions? Alternatively is it related, as we suggested above, to the opportunities available for
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students to mix, communicate, and be exposed to a larger collective through which they might absorb advice
and impressions of study options.
This study has identified factors that influence students’ current choice of study mode. However, the importance
of these factors may change as they progress through their degree. Further analysis of data is currently underway
to ascertain whether this is the case. Another question that arises is whether factors influencing modes translate
to other decision choices faced by students. For example, OUA students have access to a broad range of
providers within their degree structure. Do perceptions of teaching and learning, for example, influence which
institutions they choose?
At this stage, though, it is clear that choice of study mode is influenced by a number of factors. There are
significant differences between cohorts on logistics, teaching and learning, learning support, environment, and
advice and marketing factors, while overall, teaching and learning and logistics are rated the most important
factors across the entire student body.
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Breaking BAD to bridge the reality/rhetoric chasm
David Jones
University of Southern Queensland
Damien Clark
CQUniversity
The reality of using digital technologies to enhance learning and teaching has a history of falling
short of the rhetoric. Past attempts at bridging this chasm have tried: increasing the perceived
value of teaching; improving the pedagogical and technological knowledge of academics;
redesigning organisational policies, processes and support structures; and, designing and
deploying better pedagogical techniques and technologies. Few appear to have had any
significant, widespread impact, perhaps because of the limitations of the (often implicit)
theoretical foundations of the institutional implementation of e-learning. Using a design-based
research approach, this paper develops an alternate theoretical framework (the BAD framework)
for institutional e-learning and uses that framework to analyse the development, evolution, and
very different applications of the Moodle Activity Viewer (MAV) at two separate universities.
Based on this experience it is argued that the reality/rhetoric chasm is more likely to be bridged by
interweaving the BAD framework into existing practice.
Keywords: bricolage, learning analytics, e-learning, augmented browsing, Moodle

Introduction
In a newspaper article (Laxon, 2013) Professor Mark Brown makes the following comment on the quality of
contemporary University e-learning:
E-learning's a bit like teenage sex. Everyone says they're doing it but not many people really are
and those that are doing it are doing it very poorly. (n.p).
E-learning – defined by the OECD (2005) as the use of information and communications technology (ICT) to
support and enhance learning and teaching - has been around for so long that there have been numerous debates
about replacing it with other phrases. Regardless of the term used, there "has been a long-standing tendency in
education for digital technologies to eventually fall short of the exaggerated expectations" (Selwyn, 2012, n.p.).
Writing in the early 1990s Geoghagen (1994) seeks to understand why a three decade long "vision of a
pedagogical utopia" (n.p.) promised by instructional technologies has failed to eventuate. Ten years on, Salmon
(2005) notes that e-learning within universities is still struggling to move beyond projects driven by innovators
and engage a significant percentage of students and staff. Even more recently, concerns remain about how much
technology is being used to effectively enhance student learning (Kirkwood & Price, 2013). Given that
"Australian universities have made very large investments in corporate educational technologies" (Holt et al.,
2013, p. 388) it is increasingly important to understand and address the reality/rhetoric chasm around e-learning.
Not surprisingly the literature provides a variety of answers to this complex question. Weimer (2007) observes
that academics come to the task of teaching with immense amounts of content knowledge, but little or no
knowledge of teaching and learning, beyond perhaps their personal experience. A situation which may not
change significantly given that academics are expected to engage equally in research and teaching and yet work
towards promotion criteria that are perceived to primarily value achievements in research (Zellweger, 2005). It
has been argued that the limitations of the Learning Management System (LMS) – the most common university
e-learning tool – make the LMS less than suitable for more effective learner-centred approaches and is
contributing to growing educator dissatisfaction (Rahman & Dron, 2012). It's also been argued that the "limited
digital fluency of lecturers and professors is a great challenge" (Johnson, Adams Becker, Cummins, & Estrada,
2014, p. 3) for the creative leveraging of emerging technologies. Another contributing factor is likely to be
Selwyn's (2008) suggestion that educational technologists have failed to be cognisant of "the more critical
analyses of technology that have come to the fore in other social science and humanities disciplines" (p. 83). Of
particular interest here is the observation of Goodyear et al (2014) that the "influence of the physical setting
(digital and material) on learning activity is often important, but is under-researched and under-theorised: it is
often taken for granted" (p. 138).

This paper reports on the initial stages of a design-based research project that aims to bridge the e-learning
reality/rhetoric chasm by exploring and harnessing alternative theoretical foundations for the institutional
implementation of e-learning. The paper starts comparing and contrasting two different theoretical foundations
of institutional e-learning. The SET framework is suggested as a description of the mostly implicit assumptions
underpinning most contemporary approaches. The BAD framework is proposed as an alternative and perhaps
complementary framework that better captures the reality of what happens and if effectively integrated into
institutional practices may help bridge the chasm. The development of a technology - the Moodle Activity
Viewer (MAV) – and its use at two different universities is then used to illustrate the benefits and limitations of
the SET and BAD frameworks, and how the two can be fruitfully combined. The paper closes with some
discussion of implications and future work.

Breaking BAD versus SET in your ways
The work described here is part of an on-going cycle of design-based research that aims to develop new
artefacts and theories that can help bridge the e-learning reality/rhetoric chasm. We believe that bridging this
chasm is of theoretical and practical significance to the sector and to us personally. The interventions we
describe in the following sections arose out of our day-to-day work and were informed by a range of theoretical
perspectives. This section offers a brief description of the theoretical frameworks that have informed and been
refined by this work. This is important as design-based research should depart from a problem (McKenney &
Reeves, 2013), be grounded in practice, theory-driven and seek to refine both theory and practice (Wang &
Hannafin, 2005). The frameworks described here are important because they identify a mindset (the SET
framework) that contributes significantly to the on-going difficulty in bridging the e-learning reality/rhetoric
chasm, and offers an alternate mindset (the BAD framework) that provides principles that can help bridge the
chasm. The SET and BAD frameworks are broadly incommensurable ways of answering three important, interrelated questions about the implementation of e-learning. While the SET framework represents the most
commonly accepted mindset used in practice, both frameworks are evident in both the literature and in practice.
Table 1 provides an overview of both frameworks.
Table 1: The BAD and SET frameworks for e-learning implementation
Component
What work
gets done?
How ICT is
perceived?

How you see
the world?

SET
Strategy – following a global plan
intended to achieve a pre-identified
desired future state.
Established – ICT is a hard technology
and cannot be changed. People and their
practices must be modified to fit the
fixed functionality of the technology.

BAD
Bricolage – local piecemeal action responding to
emerging contingencies.

Tree-like – the world is relatively stable
and predictable. It can be understood
through logical decomposition into a
hierarchy of distinct black boxes.

Distributed – the world is complex, dynamic, and
consists of interdependent assemblages of diverse
actors (human and not) connected via complex
networks.

Affordances – ICT is a soft technology that can be
modified to meet the needs of its users, their
context, and what they would like to achieve.

What work gets done: Bricolage or Strategic
The majority of contemporary Australian universities follow a strategic approach to deciding what work gets
done. Numerous environmental challenges and influences have led to universities being treated as businesses
with an increasing prevalence of managers using "strategic control and a focus on outputs which can be
quantified and compared" (Reid, 2009, p. 575) to manage academic activities. A strategic approach involves the
creation of a vision identifying a desired future state and the development of operational plans to bring about the
desired future state. The only work that is deemed acceptable is that which fits within the established operational
plan and is seen to contribute to the desired future state. All other work is deemed inefficient. The strategic
approach is evident at all levels of institutional e-learning. Inglis (2007) describes how government required
Australian universities to have institutional learning and teaching strategic plans published on their websites.
The strategic or planning-by-objectives (e.g. learning outcomes, graduate attributes) approach also underpins
how course design is largely assumed to occur with Visscher-Voerman and Gustafson (2004) finding that it
underpins "a majority of the instructional design models in the literature" (p. 77). The strategic approach is so
ingrained that it is often forgotten that these ideas have not always existed (Kezar, 2001), have significant flaws,
and that there is at least one alternate perspective.

263

Bricolage, "the art of creating with what is at hand" (Scribner, 2005, p. 297) or "designing immediately"
(Büscher, Gill, Mogensen, & Shapiro, 2001, p. 23) involves the manipulation and creative repurposing of
existing, and often unlikely, resources into new arrangements to solve a concrete, contextualized problem.
Ciborra (1992) argues that bricolage – defined as the "capability of integrating unique ideas and practical design
solutions at the end-user level" (p. 299) – is more important in developing organisational applications of ICT
that provide competitive advantage than traditional strategic approaches. Scribner (2005) and other authors have
used bricolage to understand the creative and considered repurposing of readily available resources that teachers
use to engage in the difficult task of helping people learn. Bricolage is not without its problems. There are risks
associated with extremes of both the strategic and bricolage approaches to how work gets done (Jones, Luck,
McConachie, & Danaher, 2005). In the context of institutional e-learning, the problem is that at the moment the
strategic is crowding out bricolage. For example, Groom and Lamb (2014) observe that the cost of supporting
an enterprise learning tool (e.g. LMS) limits resources for user-driven innovation, in part because it draws
"attention and users away" (n.p) from the strategic tool (i.e. LMS). The demands of sustaining the large and
complex strategic tool dominates priorities and leads to "IT organizations…defined by what's necessary rather
than what's possible" (Groom & Lamb, 2014, n.p). There would appear to be some significant benefit to
exploring a dynamic and flexible interplay between the strategic and bricolage approaches to deciding what
work gets done.
How ICT is perceived: Affordances or Established
The established view sees ICT as a hard technology (Arthur, 2009). What can be done with hard technology is
fixed in advance either by embedding it in the technology or "in inflexible human processes, rules and
procedures needed for the technology's operation" (Dron, 2013, p. 35). An example of this is the IT person
quoted by Sturgess and Nouwens (2004) as suggesting in the context of an LMS evaluation process that "we
should seek to change people's behavior because information technology systems are difficult to change" (n.p).
This way of perceiving ICTs assumes that the functionality provided by technology is established and cannot be
changed. This creates the problem identified by Rushkoff (2010) where "instead of optimizing our machines for
humanity – or even the benefit of some particular group – we are optimizing humans for machinery" (p. 15).
Perhaps in no small way the established view of ICT in e-learning contributes to Dede's (2008) observation that
"widely used instructional technology applications have less variety in approach than a low-end fast-food
restaurant" (p. 58). The established view of ICT challenges Kay's (1984) discussion of the "protean nature of the
computer" (p. 59) as "the first metamedium, and as such has degrees of freedom and expression never before
encountered" (p. 59). The problem is that digital technology is "biased toward those with the capacity to write
code" (Rushkoff, 2010, p. 128) and increasingly those who can code have been focused on avoiding it.
The established view of ICT represents a narrow view of technological change and human agency. When unable
to achieve a desired outcome, people will use the available knowledge and resources to create an alternative
path, they will create a workaround (Koopman & Hoffman, 2003). For example, Hannon (2013) talks about the
"hidden effort" (p. 175) of "meso-level practitioners – teaching academics, learning technologies, and academic
developers" (p. 175) to bridge the gaps created by centralised technologies. The established view represents the
designer-centred idea of achieving "perfect" software (Koopman & Hoffman, 2003), rather than recognising the
need for on-going adaptation due to the diversity, complexity and on-going change inherent in university elearning. The established view also ignores Kay's (1984) description of the computer as offering "degrees of
freedom and expression never before encountered" (p. 59). The established view does not leverage the
affordance of ICT for change and freedom. Following Goodyear et al (2014), affordances are not a feature of a
technology, but rather it is a relationship between the technology and the people using the technology. Within
university e-learning the affordance for change has been limited due to both the perceived nature of the
technology – best practice guidelines for integrated systems such as LMS and ERP recommend vanilla
implementation (Robey, Ross, & Boudreau, 2002) - and the people – the apparent low digital fluency of
academics (Johnson, Adams Becker, Cummins, & Estrada, 2014, p. 3). However, this is changing. There are
faculty and students who are increasingly digitally fluent (e.g. the authors of this paper) and easily capable of
harnessing the advent of technologies that "help to make bricolage an attainable reality" (Büscher et al., 2001, p.
24) such as the IMS LTI standards, APIs (Lane, 2014) and augmented browsing (Dai, Tsai, Tsai, & Hsu, 2011).
An affordances perspective of ICT seeks to leverage the capacity for ICT to be manipulated so that it offers the
best possible affordances for learners and teachers. A move away from the established "design of an artefact
towards emergent design of technology-in-use, particularly by the users" (Johri, 2011, p. 212).
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How you see the world: Distributed or Tree-like
The methods used to solve most of the large and complex problems that make up institutional e-learning rely
upon a tree-like or hierarchical conception of the world. To manage a university it is broken up into a tree-like
structure consisting of divisions, faculties, schools, and so on. The organisation of the formal learning and
teaching done at the university relies upon a tree-like structure of degrees, majors/minors, courses or units,
learning outcomes, weeks, lectures, tutorials, etc. The information systems used to enable formal learning and
teaching mirror the tree-like structure of the organisation with separation into different systems responsible for
student records, learning management, learning content management etc. The individual information systems
themselves are broken up into tree-like structures reliant on modular design. These tree-like structures are the
result of the reliance on methods that use analysis and logical decomposition to reduce larger complex wholes
into smaller more easily understood and manageable parts (Truex, Baskerville, & Travis, 2000). These methods
produce tree-like structures of independent, largely black-boxed components that interact through formally
approved mechanisms that typically involve oversight or approval from further up the hierarchy. For example, a
request for a new feature in an LMS must wend its way up the tree-like governance structure until it is
considered at the institutional level, compared against institutional priorities and ranked against other requests,
before possibly being passed down to the other organisational black-box that can fulfill that request. There are
numerous limitations associated with tree-like structures. For example, Holt et al (2013) identify just one of
these limitations when they argue that the growing complexity of institutional e-learning means that no one
leader at the top of a hierarchical tree has the knowledge to "possibly contend with the complexity of issues" (p.
389).
The solution suggested by Holt et al (2013) is distributed leadership which is in turn based on broader
theoretical foundations of distributed cognition, social learning, as well as network and activity theories. A
theoretical foundation that can be seen in a broad array of distributed ways of looking at the world. For example,
in terms of learning, Siemens' (2008) lists the foundations of connectivism: as activity theory; distributed and
embodied cognition; complexity; and network theory. At the core of connectivism is the "thesis that knowledge
is distributed across a network of connections and therefore learning consists of the ability to construct and
traverse those networks" (Downes, 2011, n.p). Johri (2011) links much of this same foundation to sociomateriality and suggests that it offers "a key theoretical perspective that can be leveraged to advance research,
design and use of learning technologies" (p. 210). Poldolny & Page (1998) apply the distributed view to
governance and organisations and describe it as meaning that two or more actors are able to undertake repeated
interactions over a period of time without having a centralised authority responsible for resolving any issues
arising from those interactions. Rather than the responsibility and capability for specific actions being seen as
belonging to any particular organisational member or group (tree-like), the responsibility and capability is
distributed across a network of individuals, groups and technologies. The distributed view sees institution elearning as a complex, dynamic, and interdependent assemblages of diverse actors (both human and not)
distributed in complex networks.
It is our argument that being aware of the differences in thinking between the SET and BAD frameworks offers
insight that can guide the design of interventions that are more likely to bridge the e-learning reality/rhetoric
chasm. The following sections describe the development and adaptation of the Moodle Activity Viewer (MAV)
at both CQUni and USQ as an example of what is possible when breaking BAD.

Breaking BAD and the development of MAV
The second author works for Learning and Teaching Services at CQUniversity (CQUni). In late 2012, he was
working on a guide for teaching staff titled "How can I enhance my teaching practice?". In contributing to the
"Designing effective course structure" section of this guide, the author asked a range of rhetorical questions
including "How do you know which resources your students access the most, and the least?". Providing an
answer to this question for the reader took more effort than expected. There are reports available in Moodle 2.2
(the version being used by CQUni at the time) that can be used to answer this question. However, they suffer
from a number of limitations including: duplicated report names; unclear differences between reports; usage
values include both staff and student activity; poor speed of generation; and, a tabular format. It was apparent
that these limitations were acting as a barrier to reflection on course design. This was especially problematic, as
the institution had placed increased emphasis on generating and responding to student feedback (CQUniversity,
2012). Annual course enhancement reports – introduced in 2010 - required teaching staff to respond to feedback
from students and highlight enhancements to be made for the course's next offering (CQUniversity, 2011).
Information about activity and resource usage on the course Moodle site was seen by some to be useful in
completing these reports. However, there was no apparent strategic or organisational imperative to address
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issues with the Moodle reports and it appeared likely that the aging version of Moodle (version 2.2) would
persist for some time given other organisational priorities. As a stopgap solution the author and a colleague
engaged in some bricolage and began writing SQL queries for the Moodle database and generating Excel
spreadsheets. Whilst this approach provided more useful data, the spreadsheets were manually generated on
request and the teaching staff had to bridge the conceptual gap between the information within the Excel
spreadsheet and their Moodle course site.
In the months following, the author started thinking about a better approach. While CQUni had implemented a
range of customisations to the institution’s Moodle instance, substantial changes required a clear understanding
of the final requirements, alignment with strategic imperatives, and support of the senior management. At this
stage of the process it was not overly clear what the final requirements of a solution would be, hence more
experimentation was required to better understand the problem and possible solutions, prior to making the case
for modifying Moodle. While the author did not have the ability to change the institution’s version of Moodle
itself, he did have access to: a copy of the Moodle database; access to a server computer; and software
development abilities. Any bridging of this particular gap would need to draw on available resources (bricolage)
and not disturb or impact critical high-availability services such as Moodle. Given uncertainty about what
functionality might best enable reflection on course design any potential solution would also need to enable a
significant level of agility and experimentation (bricolage).
The technical solution that seemed to best fulfill these requirements was augmented browsing. Dai et al (2011)
define augmented browsing as "an effective means for dynamically adding supplementary information to a
webpage without having users navigate away from the page" (p. 2418). The use of augmented browsing to add
functionality to a LMS is not new. Leony et al (2012) created a browser add-on that embeds learning analytics
graphs directly within the Moodle LMS course home page. Dawson et al (2011) used what is known as
bookmarklets to generate interactive sociograms to visualise student learning networks as part of SNAPP. The
problems that drove SNAPP's use of augmented browsing - complex and difficult to interpret LMS reports and
the difficulty of getting suggestions from teaching staff integrated into an institution LMS (Dawson et al., 2011)
– mirror those faced at CQU.
Through a process of bricolage the Moodle Activity Viewer (MAV) was developed as an add-on for the Firefox
web browser. More specifically, the MAV is built upon another popular Firefox add-on called Greasemonkey,
and in Greasemonkey terms MAV is known as a userscript. However, for the purposes of this paper, the MAV
will be referred to more generally as an add-on to the browser. The intent was that the MAV would generate a
heat map and embed it directly onto any web page produced by Moodle. A heat map shades each of the links in
a web page with a spectrum of colours where the deeper red shades indicate links that are being clicked on more
often (see Figure 1). The implementation of the MAV is completely separate from the institutional Moodle
instance meaning its use has no impact on the production Moodle environment. Once the MAV add-on is
installed into Firefox, and with it turned on, any web page from a Moodle course site can have a heat map
overlaid on all Moodle links in that page. This process starts with the MAV add-on recognising a newly loaded
page as belonging to a Moodle course site. When this occurs the MAV will generate a query asking for usage
figures associated with every relevant Moodle link on that web page. This query is sent to the MAV server
hosted on an available server computer. The MAV server translates the query into appropriate queries that will
extract the necessary information from the Moodle database. As implemented at CQU, the MAV server relies on
a copy of the Moodle database that is updated daily. While not necessary, use of a copy of the Moodle database
ensures that there is no risk of disrupting the production Moodle instance.
The MAV add-on can be configured to generate overlays based on the number of clicks on a link, or the number
of students who have clicked on a link. It can also be configured to limit the overlays to particular groups of
students or to a particular student. When used on the main course page, MAV provides an overview of how
students are using all of the course resources. Looking at a discussion forum page with the MAV enabled allows
the viewer to analyse which threads or messages are receiving the most attention. Hence MAV can provide a
simple form of process analytics (Lockyer, Heathcote, & Dawson, 2013).
An initial proof-of-concept implementation of the MAV was developed by April 2013. A few weeks later this
implementation was demonstrated to the “Moodle 2 Project Board” to seek approval to continue development.
The plan was to engage in small trials with academic staff and evolve the tool. The intent was that this would
generate a blueprint for the implementation of heat maps within Moodle itself. The low-risk nature of the
approach contributed to approval to continue. However, by July 2013, the institution downsized through an
organisational restructure and resources in the IT department were subsequently reduced. As part of this
restructure, and in an effort to reduce costs, the IT Department set to reduce the level of in-house systems
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development in favour of more established “vanilla” systems (off-the-shelf with limited or no customisations).
This new strategy made it unlikely that the MAV would be re-implemented directly within Moodle, and the
augmented browsing approach might be viable longer term. As the MAV was being developed and refined, it
was being tested by a small group of teaching staff within the creator’s team. Then in September 2013, the first
official trial was launched making the MAV available to all staff within one of CQUniversity’s schools.

Figure 1: How MAV works
Early in March 2012, prior to the genesis of the MAV, the second author and a colleague developed a proposal
for a student retention project. It was informed by ongoing research into learning analytics at the institution and
motivated by a strategic institutional imperative to improve student retention (CQUniversity, 2011). It was not
until October 2013 – after the commencement of the first trial of the MAV – that a revised version of the
proposal received final approval and the project commenced in November under the name EASICONNECT.
Part of the EASICONNECT project was the inclusion of an early alerts system for disengaged students called
EASI (Early Alert Student Indicators) to identify disengaged students early, and provide simple tools to nudge
the students to re-engage, with the hope of improving student retention. In 2013, between the proposal
submission and final approval of the EASICONNECT Project, EASI under a different name (Student Support
Indicators – SSI) was created as a proof-of-concept and used in a series of small term-based trials, evolving
similarly to the MAV. One of the amendments made to the approved proposal by the project sponsor
(management) was the inclusion of the MAV as a project deliverable in the EASICONNECT project.
Neither EASI nor the MAV were strictly the results of strategic plans. Both systems arose from bricolage being
undertaken by two members of CQUni's Learning and Teaching Services that was later recognised as
contributing to the strategic aims of the institution. With the eventual approval of the EASICONNECT project,
the creators of EASI and the MAV worked more closely together on these tools and the obvious linkages
between them were developed further. Initially this meant modifying the MAV so staff participating in the EASI
trial could easily navigate from the MAV to EASI. In Term 1, 2014 EASI introduced links for each student in a
course, that when clicked, would open the Moodle course site with the MAV enabled only for the selected
student. While EASI showed a summary of the number of clicks made by the student in the course site, the
MAV could then contextualise this information, revealing where those clicks took place directly within Moodle.
In Term 2, 2014 a feature often requested by teaching staff was added to the MAV that would identify students
who had and hadn’t clicked on links. The MAV also provided an option for staff to open EASI to initiate an
email nudge to either group of students. Figure 2 provides a comparison of week-to-week usage of MAV
between term 1 and 2, of 2014. The graphs show usage in terms of the number of page views and number of
staff using the system, with the Term 2 figures including up until the end of Week 10 (of 15).
Both MAV and its sister project EASI were initiated as a form of bricolage. It was only later that both projects
enjoyed the synthesised environment of a strategic project that provided the space and institutional permission
for this work to scale and continue to merge. MAV arose due to the limited affordances offered by the LMS and
the promise that different ICT could be harnessed to enhance the perceived affordances. Remembering that
affordances are not something innate to a tool, but are instead co-constitutive between tool, user and context; the
on-going use of bricolage allowed the potential affordances of the tool to evolve in response to use by teaching
staff. Through this approach MAV has been able to evolve from potentially offering affordances of value to
teaching staff as part of "design for reflection and redesign" (Dimitriadis & Goodyear, 2013) to also offering
potential affordances for "design for orchestration" (Dimitriadis & Goodyear, 2013).

267

Figure 2: 2014 MAV usage at CQUni: Comparison between T1 and T2
Implementing MAV as a browser add-on also enables a break from the tree-like conceptions that underpin the
design of large integrated systems like an LMS. The tree-like conception is so evident in the Moodle LMS that it
is visible in the name. Moodle is an acronym for Modular Object-Oriented Dynamic Learning Environment.
With Modular capturing the fact that "Moodle is built in a highly modular fashion" (Dougiamas & Taylor, 2003,
p. 173), meaning that logical decomposition is used to break the large integrated system into small components
or modules. This modular architecture allows the rapid development and addition of independent plugins and is
a key enabler of the flexibility of Moodle. However, this is based on each of the modules being largely
independent of each other, which has the consequence of making it more difficult to have functionality that
crosses modular boundaries, such as taking usage information from the logging systems and integrating that
information into all of the modules that work together to produce a web page generated by Moodle.

Extending MAV at another institution
In 2012 the first author commenced work within the Faculty of Education at the University of Southern
Queensland (USQ). The majority of the allocated teaching load involved two offerings of EDC3100, ICTs and
Pedagogy. EDC3100 is a large (300+ on-campus and online students first semester, and ~100 totally online
second semester) core, third year course for Bachelor of Education (BEdu) students. The author expected that
USQ would have high quality systems and processes to support large, online courses. This was due to USQ’s
significant reputation in the practice and research of distance and online education; it’s then stated vision "To be
recognised as a world leader in open and flexible higher education" (USQ, 2012, p. 5); and the observation that
"by 2012 up to 70% of students in the Bachelor of Education were studying at least some subjects online"
(Albion, 2014, p. 1163). The experience of teaching EDC3100 quickly revealed an e-learning reality/rhetoric
chasm.
As a core course EDC3100 students study at all of USQ’s campuses, a Malaysian partner, and online from
across Australia and the world. The students are studying to become teachers in early childhood, primary,
secondary and VET settings. The course is designed so that the “Study Desk” (the Moodle course site) is an
essential source of information and support for all students. The course design makes heavy use of discussion
forums for a range of learning activities. Given the size and diversity of the student population there are times
when it is beneficial for teaching staff to customise their responses to the student's context and specialisation.
For instance, an example from the Australian Curriculum may be appropriate for a primary or lower secondary
pre-service teacher based in Australia, but inappropriate for a VET pre-service teacher. Whilst the Moodle
discussion forum draws on user profiles to identify authors of posts, the available information is limited to that
provided centrally via the institution and by the users. For EDC3100 this means that a student’s campus is
apparent through their membership of the Moodle groups automatically created by USQ’s systems, however,
seeing this requires navigating away from the discussion forum. The student's specialisation is not visible in
Moodle. The only way this information is available is to ask an administrative staff member with the appropriate
student records access to generate a spreadsheet (and then update the spreadsheet as students add and drop the
course) that includes this specific information. The lack of easy access to this information constrains the ability
of teaching staff to effectively intervene.
One explanation for the existence of this gap is the limitations of the SET approach to institutional e-learning
systems. The tree-based practice of logical decomposition results in distinct tasks – such as the management of
student demographic and enrolment data (Peoplesoft), and the practice of online learning (Moodle) - being
supported by different information systems with different data models and owned by different organisational
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units. Logical decomposition allows each of these individual systems and their owners to focus on the efficiency
of their primary task. However, it comes at the cost of making it more difficult to both recognise and respond to
requirements that go across the tasks (e.g. teaching). It is even more difficult when the requirement is specific to
a subset of the organisation. For example, ensuring that information about the specialisation of BEdu students is
evident in Moodle is only of interest to some of the staff teaching into the BEdu. Even if this barrier could be
overcome, modifying the Moodle discussion forum to make this type of information more visible would be
highly unlikely due to the cost, difficulty and (quite understandable) reluctance to make changes to enterprise
software inherent in the established-view of technology.
To address this need the MAV add-on was modified to recognise USQ Moodle web pages that contain links to
student profiles (e.g. a forum post). On recognising such a page the modified version of MAV queries a database
populated using the manually provided spreadsheet described above. MAV uses that information to add to each
student profile link a popup dialog that provides student information such as specialisation and campus without
leaving the page. Adding different information (e.g. activity completion, GPA etc.) to this dialog can proceed
without the approval of any centralised authority. The MAV server and the database run on the author's laptop
and the author has the skill to modify the database and write new code for both the MAV server and client. As
such it's an example of Podonly and Page's (1998) distributed approach to governance. The only limitation is
whether or not the necessary information can be retrieved in a format that can be easily imported into the
database.

Conclusions, implications and future work
Future work will focus on continuing an on-going cycle of design-based research exploring how and with what
impacts the BAD framework can be fruitfully integrated into the practice of institutional e-learning. To aid this
process we are exploring how MAV, its various modifications, and descendants can be effectively developed
and shared within and between institutions. As a first step, the CQU MAV code has been released on GitHub
(https://github.com/damoclark/mav), development is occurring in the open and interested collaborators are
welcome. A particular interest is in exploring and evaluating the use of MAV to implement scaffolding and
context-sensitive conglomerations. Proposed in Jones (2012) a conglomeration seeks to enhance the affordances
offered by any standard e-learning tool (e.g. a discussion forum) with a range of additional and often
contextually specific information and functionality. Both uses of MAV described above are simple examples of
a conglomeration. Of particular interest is whether these conglomerations can be used to explore whether
Goodyear's (2009) idea that "research-based evidence and the fruits of successful teaching experience can be
embodied in the resources that teachers use at design time" can be extended to institutional e-learning tools.
Perhaps the biggest challenge to this work arises from the observation that the SET framework forms the
foundation for current institutional practice and that the SET and BAD frameworks are largely
incommensurable. At CQU, MAV has benefited from recognition and support of senior management; yet, it still
challenges the assumptions of those operating solely through the SET framework. The incommensurable nature
of the SET and BAD frameworks imply that any attempts to fruitfully merge the two will need to deal with
existing, and sometimes strongly held assumptions and mindsets. For example, rather than require the IT
division to formally approve and develop all applications of ICT, their focus should perhaps turn (at least in
part) to enabling and encouraging "ways to make work-arounds easier for users to create, document and share"
(Koopman & Hoffman, 2003, p. 74) through organisational "settings, and systems … arranged so that invention
and prototyping by end-users can flourish" (Ciborra, 1992, p. 305). Similarly, rather than academic staff
development focusing on ensuring that the appropriate knowledge is embedded in the heads of teaching staff
(e.g. formal teaching qualifications), there should be a shift to a focus on ensuring that the appropriate
knowledge is embedded within the network of actors – both people and artefacts – distributed within and
perhaps outside the institution. Rather than accept "the over-hyped, pre-configured digital products and practices
that are being imported continually into university settings" (Selwyn, 2013, p. 3), perhaps universities should
instead actively contribute to "a genuine grassroots interest needs to be developed in the co-creation of
alternative educational technologies. In short, mass participation is needed in the development of ‘digital
technology for university educators by university educators’" (p. 3).
Biggs (2012) conceptualises the job of a teacher as being responsible for creating a learning context in which
"all students are more likely to use the higher order learning processes which 'academic' students use
spontaneously" (p. 39). If this perspective is taken one step back, then it is the responsibility of a university to
create an institutional context in which all teaching staff are more likely to create the type of learning context
which 'good' teachers create spontaneously. The on-going existence of the e-learning reality/rhetoric chasm
suggests many universities are yet to achieve this goal. This paper has argued that this is due in part to the
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institutional implementation of e-learning being based on a limited SET of theoretical conceptions. The paper
has compared the SET framework with the BAD framework and argued that the BAD framework provides a
more promising theoretical foundation for bridging this chasm. It has illustrated the strengths and weaknesses of
these two frameworks through a description of the origins and on-going use of the Moodle Activity Viewer
(MAV) at two institutions. The suggestion here is not that institutions should see the BAD framework as a
replacement for the SET framework, but rather that they should engage in some bricolage and explore how
contextually appropriate mixtures of both frameworks can help bridge their e-learning reality/rhetoric chasm.
Perhaps universities need to break a little BAD?
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Any voice will do: distance students’ perceptions of audio
lectures
Angela T. Ragusa, Andrea Crampton
Charles Sturt University
Technological advances have permitted wide-scale adoption of audio lectures in higher education
as auxiliary learning resources for promoting connection, particularly in distance
education. Although, pedagogically, audio lectures have been associated with increased time-ontask and positive learning outcomes, they remain commonly rebuked as suitable alternatives to
face-to-face lectures. Little research, however, has examined students’ perceptions about the
relevance of who creates, or provides, audio lectures. Findings from 120 random telephone
interviews with distance students in four university courses found 93% felt audio and internal
lectures differed. Students exhibited a utilitarian approach towards audio lectures, as 75% noted
that all that mattered was the audio lectures’ capacity to provide relevant content that facilitated
their independent revision, rather than perceive them as opportunities for ‘getting-to-know’ their
subject coordinator/‘real’ lecturer. Hence, we question the institutional cost of locally-produced
audio lectures and suggest that the creation of interactive learning experiences might be a more
constructive use of time and effort.
Keywords: audio lectures, distance education, online learning, student perception

Introduction
Distance and online education have come to refer to various educational settings worldwide, largely due to the
explosion of technological capacity and access. The present study explores the role audio lectures play as
learning tools offered to enhance distance or online educational experiences. The terms ‘distance’ and ‘online’
are used interchangeably here and refer specifically to a mode of university study. As a study mode,
distance/online is distinguishable from ‘internal’ by the corresponding degree/course necessitating the majority
of required subjects be completed without face-to-face classroom opportunities, with the exception of requiring
short residential schools associated with the hands-on learning of course-specific skills, such as gun use by
police or microscopes by science students.
The introduction of audio lectures to enhance both face-to-face and distance education is a contemporary social
change enabled by information communication technology (ICT). Technologically sophisticated classrooms
and advanced software, pioneered by leaders in American universities including MIT, Berkley and Purdue
(Young, 2007), have ushered higher education into the world of high-tech for those keen, or able, to embrace
technical revolutions in teaching. ICT growth and receptivity have been facilitated by a higher education sector
seeking geographical market expansion and/or curriculum internationalisation, such as an American business
school who found audio lectures advantageous for internationalising courses (Martell, 2005).
Over the past decade, audio lectures have been introduced to augment a plethora of undergraduate and
postgraduate degrees, from professional reproductive medicine courses in the UK (Whittington, Cook, Barratt,
& Jenkins, 2004), to teaching pandemic management in public health masters courses in the US (Rega & Fink,
2014). Research has noted that increased desire for audio lectures has arisen from both face-to-face and
distance students (Whittington et al, 2004). The use of audio lectures in online and traditional classrooms was
found to reduce the feeling of being ‘overwhelmed’ by subject materials, such as reading load (Liebhaber,
2010), while audio lectures produced to supplement traditional, correspondence-based distance education
packages were largely designed to address variations in learning styles and students’ desire for customised
learning experiences (Ausburn, 2004).
Positive pedagogical outcomes have also been associated with the use of audio lectures. Research into how first
year UK medical students used audio lectures demonstrated increased student engagement; audio lectures
augmented other learning strategies and were used specifically to amend/write notes for lectures both attended
and missed, as well as to assist the review of challenging material (Bickerdike, Whittle, & Pickering, 2014).
Audio resources were posited as a key strategy for establishing and maintaining social presence in other courses
(Aragon, 2003). Further, the finding that audio resources enhanced educators’ social presence in online courses
and positively impacted student engagement, achievement and satisfaction led to their being advocated as a
desirable aim in course design (Sung & Mayer, 2012). Moreover, randomised trials with medical students in the

US that compared identical online lectures, with and without audio, not only found heightened satisfaction for
those which included audio, but, importantly, students who used the audio lectures spent more time on task and
earned higher post-lecture knowledge scores on screening when they used the audio-feed at the university where
the learning materials were developed (Spickard, Smithers, Cordray, Gigante & Wofford, 2004, p. 788). The
latter finding, however, was not reproduced when audio lectures were used at another institution. This led the
researchers to speculate that “Vanderbilt students may have been more responsive to the voice of the lecturer,
who is a popular teacher on the Vanderbilt faculty” (Spickard et al., 2004, p. 789).
The perceived relevance of interconnectivity between lecturer-and-student, in development and provision of
audio lectures, is noticeably absent in the research literature. Generally, it is perceived that audio lectures should
not replace face-to-face classroom lectures, where geography makes this possible. For example, in Germany,
technicians working to improve the quality of distance lectures, with programs such as E-Chalk, identified
positive student feedback for distance lectures. However, they found little call for ‘live transmissions’,
professorial reservation and, while they advocated the benefits for remote students, preferred distance lectures to
be used to support, rather than “substitute classroom lectures” (Friedland, Knipping, & Tapia, 2004, p. 380).
The recommendation that distance lectures, with or without the provision of audio, should serve as an adjunct,
not replacement, to classroom lectures was commonly asserted (Spickard et al., 2004). This was true even
where research found American psychology students who only received audio lectures performed better than
those who attended identical internal lectures, which prompted calls for further investigation about how audio
lectures were/are utilised (McKinney, Dyck, & Luber, 2009).
Given existing debates over audio lectures’ pedagogical benefit, professional resistance, cost and development
time, understanding how students use and/or value such resources is a contemporary issue for effective learning
and economics. An analysis of how audio lectures are used and appreciated may assist learning design and
course delivery, as well as focus efforts on what resources might produce the greatest benefit for all. If audio
lectures may offer comparable content knowledge, social desirability and connectivity as internal lectures, then
concentrating academic effort on their development, rather than intricate subject-site design, may be more
effective and permit time for synchronous engagement focusing on interactive learning.

Methods
A mixed-method research design was created with telephone interviews chosen as the best option to reach our
random sample complied from university course enrollment databases. Specifically, telephone interviews were
chosen as our preferred method because of their capacity to reach the targeted sample in a timely, cost-effective
manner that respected the non-traditional work hours completed many of the service professionals enrolled (i.e.
police, paramedics, social workers) in the 4 courses sampled. Although typically associated with quantitative
surveys and notably absent as a method of choice in much qualitative research, telephone interviews are
renowned for their adaptability, with notable advantages for collecting qualitative, open-ended data and
suitability for adaption to hard-to-reach populations (Novick, 2008). Further, with traditionally high response
rates (when accompanied by sufficient callbacks), capacity to effectively and personally engage geographicallydispersed individuals and ability to tailor interview questions in light of individual responses (through
employment of conditional responses and probes), telephone interviews offered numerous advantages over
postal surveys and face-to-face interviews (Neuman, 2006).
The sampling frame targeted relatively equal numbers of distance education students, approximately 30, in each
of the 4 undergraduate courses (Arts, Science, Policing and Paramedic) chosen. Students, including recent
graduates, were randomly selected across all year levels with consideration given to obtain roughly equal
representation of men and women in each course. All (N=120) structured telephone interviews were conducted
in 2014 after Human Research Ethics approval (protocol #: 406/2013/18) was granted. Interview questions
contained closed and open-ended questions. All interviews were electronically recorded for subsequent
transcription and data entry into SPSS. This paper presents descriptive demographic data and findings from
quantitative content analysis of 3 open-ended interview questions: i. Have you ever heard your lecturer’s voice
via online lectures? ii. If yes, do you think audio differs from other learning styles? How so? iii. Does it matter
if the voice was your lecturer’s, or, would it be just as good to receive an audio lecture from someone else at
CSU or elsewhere?

Results
Table 1 presents demographic data for the sample and is organised by course. Participation by gender was
relatively consistent across Paramedic, Police and Science students, yet, despite weighted sampling efforts, only
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20% of male Arts students participated. On average, Arts students were the oldest (mean=42 years), followed
by Paramedics (33), Science (31), and Police (27) students. Half or more (50-66%) of all respondents had
studied internally, in other university-level subjects, by the interview date.
Table 1: Sample demographics (%)
Demographics
Female
Male
Age
17-24
25-40
40-60
60+
Internal Experience
Study time/week (hrs)*
1-10
11-20
20+

Arts

Science

Police

Paramedic

80
20

44
56

47
53

57
43

7
33
50
10
66

28
53
19
0
66

13
83
3
0
50

13
70
13
3
60

53
33
13

39
32
29

57
36
7

39
29
32

Table 1 shows 25% of all respondents reported spending less than 10 hours per week on their studies. This is
less than the hours recommended by university policy that requires 120-140 study hours for each 8 point subject
taken during a 12 week teaching session. Comparison of total weekly hours of study time by course revealed
little variation. Collectively, 88% of all distance students sampled had heard a lecturer’s voice by the interview
date. Experience with audio lectures varied little by course, with high familiarity reported: 97% Paramedics,
87% Arts, 84% Science, and 83% Police. The rate of audio usage also did not significantly vary by gender or
age, although 93% of the sample felt audio lectures qualitatively differed from internal classroom lectures.
Quantitative content analysis of student perceptions about how audio lectures differed, as a learning style,
compared with internal lectures, exhibited 3 key trends. Audio was perceived to 1) enhance written information
elsewhere provided (30%) 2) permit self-paced learning/ongoing review of material (13%) and, 3) offer a ‘livelike’ experience to students unable to attend internal lectures (10%). Overall, the mobile aspect of audio
lectures was only mentioned by 8% of respondents, who elaborated how audio differed, particularly by
permitting multitasking, with studying whilst child caring frequently mentioned.
Several respondents (N=93) elaborated on the third open-ended question about the relevance of audio lecture
authorship and voice. Thirty-one percent of those who experienced audio lectures thought it would matter if the
person giving audio lectures was not their actual subject lecturer/coordinator. The overwhelming majority, 75%,
indicated who wrote, or gave, the audio lecture did not matter; 46% of those elaborating further noted ‘all that
mattered’ was whether the content of audio lectures was relevant to the assessment topic and/or learning
objectives. This finding was consistent across courses (77% Arts, 63% Science, 77% Police, 63% Paramedic),
albeit several science students added a caveat that the audio lecture voice would have to be ‘human’ and not
computer-generated. Among the 25% minority of respondents who had experienced audio lectures, and
perceived that the author/voice communicating the audio lecture mattered, 74% said they felt connected to their
lecturer. This was slightly higher than the 61% of respondents who experienced audio lectures and thought the
origin of the voice did not matter. Although the role played by audio lectures in fostering a sense of connection
between lecturer/subject coordinators and distance students failed to prove noteworthy, distance students
advocated for provision of audio lectures with the capacity to assist their revision and learning of subject
content, particularly related to assessment items. This reflects students’ utilitarian approach taken towards the
use and perceived benefit of audio lectures.

Discussion
The present study lends support for past research that found students use audio lectures to support independent
learning strategies, particularly note-taking and revision, to complement subject reading, enhance resource
provision and offer opportunities for self-paced learning (Bickerdike, Whittle, & Pickering, 2014; Bolliger,
Supanakorn & Boggs, 2010; McKee, 2010). Similarly, the purported low use of the mobile/multi-tasking
affordances of audio lectures identified in the present study is consistent with previous research (Roberts, 2008).
Examination of how the provision of near-live lecture experiences for students unable to study internally affects
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perceived social connection with lecturers/subject coordinators, and whether this is contingent on the
author/voice providing audio lectures, has not been widely discussed or researched. With 93% of distance
students interviewed perceiving audio lectures were qualitatively different from internal classroom lectures, our
findings contrast with Borup, West and Graham’s (2012) finding that online asynchronous lectures were
perceived by distance students to offer an experience similar to a ‘real classroom’. How important this
perception is to student satisfaction, and the impact of previous experience as an internal student on perception
of audio lectures, remain worthy of future investigation.
The majority, 75%, of the whole sample thought the voice providing the audio lecture did not matter. The
further 46% who elaborated noted that audio lecturers must ensure that content is relevant to learning objectives,
particularly ‘what’s on the exam’, which was all that mattered for many students. This is perhaps good news for
the plethora of online content producers, such as Kahn academy and various commercial publishers of e-texts,
but perhaps not such good news for lectures who spend many hours creating, editing and delivering content they
likely feel offers a unique, personalised learning experience. This finding, however, contradicts Bolliger’s
(2010) results which found students who heard their own lecturer’s voice both experienced an increased sense of
connection and believed, by providing audio lectures, their lecturer was doing more for them as distance
students. Regardless of student perceptions of audio lectures, whether their use produces better academic
performance outcomes, as Spickard et al (2004) found in an American university, in contrast with students who
completed the same subjects/degrees using identical internal lectures, is a worthwhile exercise for Australian
universities to undertake, particularly given the increased cost of higher education for students and increased
production costs facing universities globally.
First-hand experience with university-level internal classroom lectures made little difference to students’
expectations or perceptions of audio lectures in our study. Seventy-two percent of students with internal study
experience and 67% without internal university-level classroom experience were unconcerned about the origin
of their audio lectures. Thus, the lived experience with ‘live’ undergraduate internal classroom lectures
appeared irrelevant to student expectations or receptivity to audio lectures. The outcome-driven focus of lecture
experience, namely ability to facilitate degree completion/subject ‘passing’, challenges the commonly perceived
relevance of students’ social connection with their learning provider. The lecturer’s ‘social presence’ (Tu &
McIsaac, 2002), an attribute positively linked to affective learning and performance (Chun-Wang, 2012), was
not articulated by students interviewed in this study. Indeed, several science students noted, so long as the audio
lecture came from a ‘qualified’ human, and not computer, voice, who was speaking, as many academics might
find unfortunate, did not matter. When our research is considered alongside Berner and Adams’ (2004) finding
that adding video to audio presentations was not worth the extra expense or effort involved, despite technical
capacity, we must ask if locally-produced audio lectures are worth the cost and effort when suitable alternatives
are readily available online, for instance via iTunes and YouTube.

Conclusions
There are three key take-away recommendations from this research. First, given that present and past research
have found that students perceive audio lectures to enhance their learning of subject content, the finding that
audio authorship and voice were thought to be irrelevant should not be construed as a reason for the ‘reluctant’
to further disengage from the provision of quality online learning resources. It should, however, serve as a
caution to both individuals and institutions about the amount of time, money and resources one puts into
developing audio lectures that may be elsewhere available and suitable for adaptation. Indeed, students failed to
associate any stigma with receiving audio lectures provided by other universities or lecturers.
Second, the reminder from technicians that tools alone will not improve teaching quality remains poignant
(Friedland, Knipping, & Tapia, 2004). The quality of online learning experiences remains reliant on faculty
interest and engagement (Schneckenberg, 2009). Students who perceived that their lecturers were disengaged
with their teaching practice offered the most negative comments about learning resources provided. Thus, we
suggest that the results of our research should be used not to dissuade staff from engaging with multimedia, but
to inform the design of engaging learning experiences.
Third, students’ utilitarian approach towards engagement with learning material is instructive. Our findings
failed to find that audio lectures were used by distance students to enhance connection with their lecturers.
Audio lectures were used to assist degree completions. Therefore, where a clear link was made and understood
about the relevance of audio lecture content to assessment tasks, specifically whether the material in audio
lectures was related to exam content, essay writing, or another ‘examinable’ task, students perceived the
resources as most useful. Hence, the time academics may save by incorporating existing audio resources into
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the basic content and delivery of their subject material could be used to create interactive learning experiences,
which research has shown promotes social connection (Lear, 2007). Taking a utilitarian approach to audio
lecture design and use, rather than perceiving it as a vehicle for enhancing connectivity, may facilitate
development and delivery of authentic and well-resourced assessment, all of which may enhance student
learning and overall experience.
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The emergence of any new educational technology is often accompanied by inflated expectations
about its potential for transforming pedagogical practice and improving student learning
outcomes. A critique of the rhetoric accompanying the evolution of 3D virtual world education
reveals a similar pattern, with the initial hype based more on rhetoric than research demonstrating
the extent to which rhetoric matches reality. Addressed are the perceived gaps in the literature
through a critique of the rhetoric evident throughout the evolution of the application of virtual
worlds in education and the reality based on the reported experiences of experts in the field of
educational technology, who are all members of the Australian and New Zealand Virtual Worlds
Working Group. The experiences reported highlight a range of effective virtual world
collaborative and communicative teaching experiences conducted in members’ institutions.
Perspectives vary from those whose reality is the actuation of the initial rhetoric in the early years
of virtual world education, to those whose reality is fraught with challenges that belie the rhetoric.
Although there are concerns over institutional resistance, restrictions, and outdated processes on
the one-hand, and excitement over the rapid emergence of innovation on the other, the prevailing
reality seems to be that virtual world education is both persistent and sustainable. Explored are
critical perspectives on the rhetoric and reality on the educational uptake and use of virtual worlds
in higher education, providing an overview of the current and future directions for learning in
virtual worlds.
Keywords: 3D virtual worlds, Second Life, Gartner’s Hype Cycle, reality

Introduction, background and context
The Australian and New Zealand Virtual Worlds Working Group was formed in 2009 with ten members as part
of DEHub (a consortium of Australia and New Zealand’s largest and leading distance education providers). Six
months later, the group decided to expand and welcomed anyone from higher education institutions using virtual
worlds to support research, teaching and learning in these two countries. Today, the number of members
remains steady at around 200. Since 2010, members of the VWWG have been writing joint papers to inform the
wider community in relation to initiatives using 3D virtual worlds in education (herein referred to as virtual
worlds). This year, members of the VWWG reflect on the evolution of virtual worlds and provide a critique of
the rhetoric and reality of the impact of the application of virtual worlds in learning and teaching. Members of
the VWWG were asked about their perspectives on virtual worlds in education and themes of emerging
technology practices, using virtual worlds.

Literature review
The New Media Consortium (NMC) Horizon Project (New Media Consortium, 2007) has been documenting the
trends in the use of emerging technologies for teaching, learning, and research in its annual reports since first
published in 2002 and more recently, NMC's region specific technology outlook reports. Virtual worlds were
first mentioned in the Horizon Report in 2007, which identified virtual worlds as one of the six ‘technologies to
watch’ and likely to have a large impact on teaching, learning or creative expression in higher education within
two to three years (New Media Consortium, 2007). In the following year, the NMC’s Horizon Report AustraliaNew Zealand (ANZ) edition again listed virtual worlds and other immersive digital environments as likely to
have a significant impact on college and university campuses in one year or less, and reported that:
The use of virtual worlds and other sorts of immersive digital environments in education has
skyrocketed in the last few years. Hundreds of colleges and universities worldwide are using these
spaces for all manner of projects. A continuing stream of new developments in the platforms and
their underlying technologies promise to keep this an exciting, innovative space for some time to
come (Johnson, Levine & Smith, 2008, p. 4).
Indeed, in 2007 and 2008, the NMC published summaries of surveys, which gathered information on the
activities, attitudes and interests of educators active in the Second Life virtual world (New Media Consortium,
2007b; New Media Consortium, 2008). These and similar projections by commentators painted a promising
future for the use of virtual worlds in higher education (Boulos, Hetherington & Wheeler, 2007). In 2007, claims
were made by IT research and advisory company Gartner, that “by the end of 2011, 80 per cent of active
Internet users … will have a ‘second life’, but not necessarily in Second Life” (Pettey, 2007, online). At the end
of 2011, there were approximately 1.7 billion registered virtual world accounts (KZero, 2012) and 2 billion
active Internet users worldwide. In 2014, there are approximately 2.8 billion registered virtual world accounts
and almost 3 billion Internet users (ITU, 2014). Even taking into account that many virtual world users are
likely to have more than one account in more than one virtual world, these figures demonstrate that Gartner’s
prediction in 2007 was reasonably accurate and undoubtedly shows an increase in the number of virtual world
users between 2007 and 2014.
In 2007, of the 202 educators active in Second Life surveyed by NMC, 24% reported that they believed that
Second Life would be the future of the web (New Media Consortium, 2007b). This rose to a more optimistic
47% of 356 educators surveyed in 2008 (New Media Consortium, 2008). By contrast, 12% in 2007 thought that
Second Life offered great potential at the time of the survey, but would not be around in five years (New Media
Consortium, 2007b), a figure that had fallen to 8% the following year (New Media Consortium, 2008). It is also
worth noting that none of the Horizon reports from 2009 onwards referred to virtual worlds, while technologies
such as mobile learning continued to appear in the reports from 2009 through to 2014. Similar trends are evident
in the NMC ANZ specific reports, which were published alongside the global reports from 2010 onwards. One
might reasonably argue that from 2009 virtual world technologies were no longer listed in the reports as they
had moved beyond being ‘on the horizon’ technologies. Yet, the uptake in 2009 and 2010 did not reflect
widespread adoption. Despite the increases in confidence expressed by educators active in Second Life over this
short period, it is clear that in the studies carried out to date, the majority continued to be unconvinced that
virtual worlds would gain widespread long-term use. It remains to be seen whether these predictions match
current attitudes and practice. A more conservative view that there would be some great projects in Second Life,
but would still not go mainstream was expressed by 26% of the respondents in 2007 (New Media Consortium,
2007b) and 23% in 2008 (New Media Consortium, 2008) surveys. Now, more than five years on from these
publications, it is timely to ask whether the reality has matched the rhetoric or whether time has told a different
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story.
Virtual worlds today
Some educators today are of the opinion that virtual worlds are losing their momentum and will barely exist in
the near future. Yet others are as enthusiastic about their future now as they have been in the past. It appears that
all is not lost for education in virtual worlds (Gregory, Scutter, Jacka, McDonald, Farley & Newman, in press);
the demand for virtual worlds has shown a steady increase with active users increasing multifold from 136
million users in 2009 to 2.8 billion in 2014 (KZero Worldswide, 2014).
In the information and communication technology (ICT) industry with steady growth (see, for example, the
Australian Computer Society (ACS) 2013 report) is it reasonable to anticipate rapid growth and development in
virtual worlds. Developers of virtual worlds are attempting to create the most immersive, authentic, realistic and
widely appealing virtual world, with many new virtual worlds emerging. Linden Labs, the creators of Second
Life, have just announced that they will be creating a new virtual world in which users will be able to “create
anything they can imagine” through an open world (Korolov, 2014a, online). In an article just two days later,
Korolov (2014b) announced that yet another virtual reality startup will create a virtual world consisting of
clones of cities across the world where there are humanoids that are replicas of a ‘real’ people instead of avatar
personae. ReactionGrid has recently moved away from its OpenSim activity to develop Jibe, a virtual world that
increases compatibility across platforms by using browser-based access by capitalising services from Vivvox for
voice communication (Korolov, 2014d). The ReactionGrid team is also working on mobile compatibility to
provide a take-anywhere virtual world experience.
Shuster (2013) has stated that online learning is the hallmark of modern times and argues “education is in the
midst of one of the most radical transformations in its history” (Shuster, in press). High-end virtual worlds offer
some distinct affordances over ‘real world’ classroom experiences such as providing simulated immersive
experiences enabling students to walk through a historical battlefield, taking part in political rallies, or applying
formulas and algorithms to simulate ‘real world’ situations (Shuster, 2013). These experiences are supported
through the use of voice, video, presentations, unlimited class sizes and/or a variety of immersive and
collaborative virtual world resources (Shuster, 2013). de Freitas (2014) also predicts that the use of computer
generated environments in education will transform education and create more immersive and interactive modes
of learning. In the past, many virtual world companies adjusted their virtual world to suit the needs of the
consumers. This has meant that the types of virtual worlds currently in use are limited by the availability and
support of the technology used to access the virtual worlds, and importantly, the user uptake. Conversely, the
resources in terms of technology access, speed and graphics capabilities available today (for the home consumer
as well as in education and industry) have improved dramatically since virtual worlds emerged (Koomey, 2012).
These technological advances herald new directions and possibilities. The virtual world of the future will
undoubtedly be very different from the ones experienced so far.
One example of the technology that could influence the future of virtual worlds is the Oculus Rift virtual reality
headset, which made its debut with virtual worlds in 2012 (Welsh, 2012). When Facebook bought OculusVR
(manufacturers of Oculus Rift) in 2014, virtual world creators were encouraged to ensure that their virtual world
worked seamlessly with this new immersive and authentic technology. The purchase by Facebook has not
deterred developers and users from ensuring that their environment integrates well with the Oculus Rift, to the
point that some new worlds are being created to specifically cater for this new technology (Korolov, 2014a).
Another example is the integration of virtual worlds with web browsers. One of Virtual World Web’s first
projects, a virtual world available through an Internet browser, was transforming Virtual Harlem from a digital
replication of 1920s Harlem in Second Life to a 3D interactive space accessible via a web browser (Ballard,
2013).
As more educators have attempted to utilise virtual worlds in their teaching and learning environments, research
has been disseminated and utilised to further enhance the integration of virtual worlds in education. Educators
have looked to a variety of virtual world platforms as each has presented barriers to implementation within
individual contexts and institutions. Meanwhile the separation between the virtual and ‘real’ is slowly
dissolving. PixieViewer (http://pixieviewer.com/) has spearheaded the development of browser-based virtual
world viewers and has demonstrated how artefacts constructed within a virtual world can be actualised through
3D printing technology. Second Life’s support for Oculus Rift through the provision of access to their virtual
environment is opening up new possibilities for immersive experiences. Likewise, the recent announcement
from Mozilla Firefox (Vukicevic, 2014) that it will be adding native support for virtual reality devices to
experimental builds of the browser suggests that such experiences could become ubiquitous. Augmented reality
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is also offering potential opportunities. Metaio has recently launched its 6D holodeck technology which “places
virtual environments directly in the real world.... Once the virtual environment is attached to the ‘real world’,
the user can move and navigate in and around the virtual area as if it were there in real life, needing only the
camera of their smart device” (Korolov, 2014c, online).
In addition to the announced developments in 3D virtual worlds outlined, education is also likely to make better
use of 3D printing, an area closely aligned with 3D virtual worlds. In July 2014, Tinkerine announced the
Tinkerine U project (www.tinkerineu.com), which aims to make 3D printing available in every school across
North America. Although virtual worlds may be used for studying architecture and history through immersion in
distant, conceptual, or even long-gone landscapes, 3D printing may enable students to print replicas of historical
artefacts for further examination, or prototypes of designs in architecture, engineering, or automotive
manufacturing. Virtual worlds have been found to be valuable tools for creating simulated environments for
students to experience the high pressure, high-risk environments of the emergency room, operating theatre,
laboratory, or high-end restaurant before a placement experience. 3D printing may also provide further
opportunities to print out models of cells, viruses and other biological artefacts for hands-on study in a way not
normally accessible, or unique molds for food products, adding creativity to the process (Lutz & Brannock,
2014). As 3D printing develops and becomes more widespread in classroom use, the ways in which
technologies can provide immersive sensory experiences, including the tactile, will increase. There remains a
myriad of opportunities for the combination of virtual worlds, virtual reality, and 3D printing in educational –
and other – settings, yet to be explored. This is a particularly promising avenue for future development, as a lack
of tactile experience is one element of 3D virtual worlds currently open to criticism, and the use of virtual reality
and 3D printing in tandem may provide a powerful educational experience.
Rhetoric and reality of education in a virtual world
In terms of the initial hype that surrounded virtual worlds, the reality has turned out to be vastly different from
the early predictions of the growth and uptake of virtual worlds. However, from the perspective of the Gartner
Hype Cycle (Fenn, 1999) this difference can be put in perspective. It is not a phenomenon unique to virtual
worlds. As seems to be common in the world of digital gaming (and indeed technology as a whole) extreme
hype in the early phases of the development of a new technology or new use of an existing technology creates a
false sense of expectation. Ultimately, when the hype dies down, the realisation that there is a gap between the
hyper-rhetoric and reality emerges. However after the ‘trough of disillusionment’ comes the ‘mature’ phase of a
technology’s development and use when things move at a more sedate pace. Virtual worlds may be seen to now
be in this phase where the hype has gone, the ‘trough of disillusionment’ has passed and what is left is much
smaller scale, but steady and practical development of the technology and associated pedagogy. The gap
between rhetoric and reality in this phase is reduced because expectations are more realistic (those that have
persisted have much more experience now), credible uses of the technology for teaching and learning have and
are continuing to emerge, and an increasing body of serious research is helping to review the path already
travelled and lay out the path ahead. Another factor that has and will continue to have an impact on the use of
virtual worlds in education is, in one sense, the unrelated technical development that has been going on in the
background in relation to virtual worlds (and indeed in relation to commercial 3D digital games and MMOs in
general). Things that were previously impossible or difficult to achieve are becoming more common fare (e.g. a
web page displayed on a primitive object within the virtual world) or are not far off in the future (e.g. facial
expression mirroring), and the performance and reliability of the various virtual world platforms is constantly
improving. The pace of development is much slower than in the hype phase of the Gartner Hype Cycle, but the
technology itself and its uses in education are becoming more stable. This new direction of development will
require renewed resources and development. Much of the hard work in design has been undertaken by the
vendors such as Linden Labs and ReactionGrid, but it is up to educators to apply the technology in appropriate
ways within the curriculum. The specific discipline of game design and research will be of great importance to
the community of educators who continue using virtual worlds (Eladhari & Ollila, 2012), as another source of
evidence to help inform their own application in educational settings.
The preceding discussion highlights the evolution of virtual worlds and foreshadows their future potential in
higher education. There is little doubt that the technological advances in recent years combined with the
blending of virtual worlds with the ‘real’ afford enormous possibilities for education in the future. However, as
is the case with many technological innovations (Conole & Dyke, 2004), in the early days of virtual worlds
there was more rhetoric than research on virtual world education. Virtual worlds were seen by some as the
golden grail of education. They were toted to be ‘magic places’ where the best of all educational practices could
be utilised and many educators viewed them as the panacea for the challenges of distance and online learning
(Stevens, Kruck, Hawkins & Baker, 2010). They were regarded as offering the possibility of alleviating the
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tyranny of distance for geographically dispersed students, they could overcome the isolation of distance students
and those with disabilities unable to attend classes on campus (Wood, 2010), and they could provide
environments that were difficult or expensive to create in the ‘real world’ (Farley, 2014; Smith-Robbins, 2011).
Early use of virtual worlds in education aimed to replicate many existing educational and communication
practices, offering to replace many physical environments (Savin-Baden, 2010), but as other online educational
and communication services (such as virtual conferencing) became widely available and increased in their
effectiveness, the perceived advantages of virtual worlds lessened. Renewed interest in the use of online
computer games and gamification in education is more focused on the users of these environments for student
learning, and without the more general applications of the spaces for marketing and communications.
All of these advantages of virtual worlds remain true as evidenced by the many innovative applications of the
use of virtual worlds for educational purposes. For example, virtual worlds are used to effectively and costefficiently produce machinima (in-world video productions), and to create engaging simulations and challenging
gameplay activities (for example see Reardon-Smith, Farley, Cliffe, Mushtaq, Stone, Doyle & Lindesay, 2014).
As well, there are as those who have constructed elaborate builds to enable learners to immerse themselves in
authentic experiences not otherwise available in the ‘real’ world for reasons of cost and/or practicality.
Nevertheless, as Farley (2014) argues, there are comparatively few academics actually using virtual worlds in a
way that leverages the unique affordances of these environments. The reality has not quite lived up to the hype,
but for those still working with virtual worlds, the effectiveness of the environment is undeniable. Virtual
worlds do provide possibilities unavailable or impossible in the reality of the traditional classroom. Much of the
initial rhetoric on virtual worlds is, in fact, the reality in virtual worlds. Evidence suggests that students are
engaged and motivated (Butler, 2012; Campbell, 2009; Gregory, 2012). They learn and learn effectively.
However, the reality is that good teaching practice must underpin activities in virtual worlds just as they do in
the ‘real’ world. Some studies revealed issues with learning transfer in virtual worlds. For example, de Freitas et
al. (2010) observed that some gamers found negative learning transfer in learning activities in Second Life. The
importance of learning design and the alignment between learning outcomes and activities in virtual worlds is
essential.
Although research has identified several factors contributing to the slow uptake and effective use of information
and communication technologies (ICTs) for more than a decade (Conole & Dyke, 2004) the continuing lack of
understanding of how to utilise these technologies to support authentic virtual learning experiences has
continued. As Conole and Dyke (2004, p. 115) argued 10 years ago, the application of ICTs in education “is
often based on common sense rather informed by pedagogical theory”. In response to this challenge, they
advocated for the development of a taxonomy of the affordances of ICTs which could inform the appropriate
use of technologies and support teaching and learning. More specifically in relation to virtual worlds, SavinBaden, Gourlay, Steils, Tombs & Mawer (2010) argue that the uncertainty over the pedagogical value of their
educational use has limited their uptake in higher education and that there is a need for educators to move
beyond the social affordances of virtual worlds to explore their pedagogical potential. The affordances these
authors refer to are the perceived and actual properties of the technology that determine how that technology can
be used for learning (Salomon, 1997, p. 51). Savin-Baden et al. (2010) describe three such affordances of virtual
worlds: 1) scenarios, simulations and role-plays; 2) teamwork or team-building enhanced through the sense of
presence and co-presence created by avatar representations of students; and 3) as the focus of the activity (for
example programing, 3D construction or modelling). Dalgarno and Lee’s (2010) framework for matching the
affordance requirements of learning tasks with the affordances of virtual worlds identify five primary
affordances of the educational use of virtual worlds. These affordances include: 1) enhancing spatial knowledge
representation of the explored domain; 2) enabling experiential learning activities that would be impractical or
impossible to undertake in the ‘real world’; 3) facilitating intrinsically motivating learning tasks; 4) providing
learning opportunities that support the transfer of knowledge and skills to ‘real’ situations through
contextualisation of learning; and 5) facilitating rich and effective collaborative learning tasks. As Wood (in
press) argues, virtual worlds when applied in ways that maximise their affordances, can support collaborative,
intrinsically motivating, authentic learning activities and also facilitate the transfer of knowledge from the
virtual world environment to 'real' situations.
The following sections report on a study which sought to identify how members of the VWWG currently use
virtual worlds, the perceived pedagogical benefits and the challenges they have encountered. Findings from
these kinds of studies can help to inform educators about the affordances of virtual worlds and to understand the
barriers that may be limiting the wider uptake and effective use of virtual worlds in higher education.
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Methodology
Members of the VWWG were asked a series of questions in relation to research, teaching and learning through
the use of a virtual world. Questions related to what virtual worlds they are using in their institution and how,
the number of staff and students involved, the disciplinary context, challenges of using virtual worlds, perceived
trends, how virtual worlds were used in simulation, collaboration, communication, engagement, and the
stepping-stones that they have had to overcome. They were also asked to comment on the rhetoric and reality of
education in a virtual world. The following section provides an overview of the analysis of these questions.

Analysis
Members of the VWWG reported that they used a range of virtual worlds, and that some use more than one. An
85% majority of respondents still use the Second Life virtual world as a teaching, learning and research tool. The
majority of the remainder were using OpenSim. Others use platforms that incorporate, to different degrees,
elements of virtual worlds, gaming, gamification and 3D world building such as Minecraft, Kitely, Active
Worlds, ReactionGrid, Jibe, World of Warcraft, Sim-on-a-Stick and customised virtual worlds. Members of the
VWWG reported a wide variety of disciplines in which these virtual worlds were employed for educational
purposes as seen in Figure 1.

Figure 1: Breakdown of VWWG members’ use of virtual worlds by discipline
Members of the VWWG reported that virtual worlds are being used for a wide variety of uses involving both
synchronous and asynchronous learning (see Table 1). Virtual worlds can be collaborative, motivating and
provide authentic learning experiences where knowledge can be transferred from virtual to ‘real’ situations
(Savin-Baden et al, 2010). Other studies have shown how immersive experiences in virtual worlds can be
designed from a more pedagogical perspective (e.g. de Freitas et al., 2010). Similarly, Dalgarno and Lee’s
(2010) taxonomy identifies several affordances of the educational use of virtual worlds. These affordances
include the collaborative benefits of their role in providing experiential (actual or simulated) learning activities
that would be impractical or impossible to undertake in the ‘real world’, and providing learning opportunities
that support the transfer of knowledge and skills to ‘real’ situations through contextualisation of learning within
a rich and intrinsically motivating environment. Table 1 categorises the types of activities members of the
VWWG reported that they are undertaking in virtual worlds to support their teaching and learning in ways that
draw on the kinds of affordances identified by Savin-Baden et al. (2010) and Dalgarno and Lee (2010).
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Table 1: Communicative and collaborative experiences: virtual world activities

!

Role-play and simulations
•
•
•
•
•
•

•
•

virtual role-play
transformative learning
language learning
collaborative learning
authentic simulations
trialling performances and
investigating what others are
doing in virtual worlds
virtual role play to enhance
communication skills
hands on use of meaningful
communication in a simulated
environment with real life-like
scenarios
prototyping of scenarios

•
Orientation
•

•

familiarisation sessions for
students
student orientation to a ‘real
word’ environment

Improving access
•
•

•

•

running international challenges
organising events for
people/students with disabilities
and those who experience
chronic illness
in world discussion sessions and
guest speakers
attending meetings

!

!

Academic research and
administration

Educational professional
development

• research in the use of virtual and
gaming worlds with the theory of
secondary world development to
support engagement and cognitive
transfer
• researching the ability of virtual
world activities to facilitate transfer
in learning
• virtual depository
• researching global community
development through virtual worlds

•

Assessment

Resource development and
sharing

• public e-assessment examples
• conceptual design for how can
virtual worlds be used for
assessment in off-line situations, for
example, e-assessment

professional development via
communities of practice
• teaching and learning studies
• explaining the benefits of using
virtual worlds in education
• introducing staff to the potential of
virtual worlds
• demonstrating virtual worlds as an
educational tool for would be
teachers

upload information for students to
access specialised scenarios
• making machinima
•

Self-directed study

Improving engagement

• learner perceptions in using virtual
worlds as a self-study tool
• Enabling students to take
responsibility for own learning in
the world by motivating them to
explore virtual organisations

• teaching professional and creative
writing through storytelling
• engaging students in skills and
outputs rather than marks and tasks
• providing motivating, engaging, and
challenging activities for students

The initiatives reported by VWWG members who are using virtual worlds in their learning and teaching have
been designed to achieve a range of outcomes. Some of the purposes for their educational use of virtual worlds
identified by respondents include the use machinima:
• to simulate situations paralleling those which students may encounter in real world practice. In tutorial or
workshop discussions, students may role-play as characters in the simulations to resolve the various issues
(e.g. as a judge making rulings of law in simulated court proceedings, or as a senior partner in a law firm
providing advice to a more junior employee on an ethical matter that has been encountered);
• to provide a background narrative that establishes relationships between various characters and imparts
important information which is needed by students to undertake an activity such as completing a written
assignment or participating in class discussions or activities;
• as a means of depicting scenarios in order to help students to relate in a way not possible if the scenarios
were only described in text (Butler, 2012); and
• providing multiple perspectives by having students to assume different roles/avatars in role-play simulation
thereby enabling students to develop empathy
Members of the VWWG were also asked to report on their perceptions of using a virtual world for research,
teaching and learning. Some members reported that they believe there is a lack of progress towards making
virtual worlds useable for the ‘average’ academic and non-specialist education designer. They suggested that
usability could be improved by making available ‘easy to use’ development kits, tool sets and plug-andplay/reusable components. This may align with broader movements towards open educational resources and
open or ‘free’ software aimed at furthering education and computing via the sharing of resources. Respondents
also reported that if they were more informed about the interface, which some respondents suggested has been
designed primarily for the ease of use of those familiar with games devices, they would be able to focus on the
tasks associated with their use as opposed to a preoccupation with the basic functions and burden of operations.
This would also enable students to focus on their interactions in the virtual world and maintain intrinsic
motivation ‘in the flow’ (Csikszentmihalyi, 1996), while also facilitating use of such a virtual environment in an
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ad hoc fashion. The respondents reported that they perceived this ‘burden’ of ‘suffering’ the hurdles of using
virtual worlds needs to be removed from teaching staff whose primary focus is on using such environments for
research, teaching and learning.

Challenges
Outside of the formal educational setting, students have access to high quality games, which incorporate high
levels of interactivity and a multitude of pathways and levels of difficulty. However, although these
environments are expensive to produce, the initial investment can be justified by profits gained from
commercial markets. One of the challenges is how educational virtual worlds and similar platforms can compete
with such commercial products and still produce the desired learning outcomes for students. There has to be a
good return on investment or cost saving to produce game quality resources. They need to be easy to update and
to link with other new and emerging technologies. Perhaps the recent developments reported on in this paper
may go some way to address these issues.
Another challenge reported by VWWG members is that most educators start from scratch with low-level use of
the environment rather than building on the work of other educators. Moreover, institutional level support can
often be lacking or absent causing a paucity of available resources (Dalgarno, Gregory, Carlson, Lee, & Tynan,
2013; Newman, Farley, Gregory, Jacka, Scutter & McDonald, 2013). Digital assets are created, used, and then
disappear based on available funding and activity. Every new venture must start again. Universities could use a
build that someone else has created, pool resources with another to maximise the impact, or take what someone
else has done and progress it. This very rarely happens. The ability of the software to enable data backups and
the ease of sharing of digital assets needs to be addressed in order to help educators to repurpose those assets
and resources.
The perceptions of members of the VWWG are that reactions often heard from non-virtual worlds users are
generally negative. The perception is more a case of ‘why would you bother’ or ‘is Second Life still going?’ than
any sense of excitement about the potential, such as access to a global audience, the possibility of
teaching/researching from home, or the potential for virtual worlds to be an effective learning environment. The
rhetoric is that with the ever-increasing activities occurring in virtual worlds, the relevance of using virtual
worlds in educational contexts will inevitably become greater.
Virtual worlds have promised much and have the potential to deliver on these promises with appropriate
pedagogical use of the technology in ways that maximise the affordances, but at the same time, the focus has not
been in a ‘whole of system’ approach. The hype has not always been matched by reality. As the VWWG
members report, the challenges in successful implementation of virtual worlds in education is much more
complex and difficult to achieve and sustain than previously imagined. The idea that we can readily offer virtual
world tools to academics and achieve the required pedagogical transformation required to engage students and
improve learning outcomes has failed. The dedicated, skilled and/or funded few have successes in places.
However, the wide range of experimentation conducted in earlier years, while worthwhile, has resulted in a
great deal of knowledge, but little sustainable activity. We need to take the next step, to embark on an extensive,
systemic evaluation of the ‘life cycle’ (or ‘life system’) of virtual world utilisation in education, to articulate the
requirements for an effective, sustainable virtual world implementation. This includes guidelines on how to best
employ virtual world technology (i.e. where it can do things that other technology cannot), resourcing
requirements, professional development/skills requirements, and development of easy to use building tools,
along with ‘virtual world class room in a box’ type availability. Until the tools for constructing a usable and
useful virtual world space become as easy to use as a word processor, then many academics will be left out and
hopes for virtual worlds to be accepted as mainstream educational technologies will fade.
The hype surrounding virtual worlds in the early years has rarely translated into actionable knowledge in reality.
As noted from this study, the mismatch between rhetoric and reality is due to several factors including limited
usability, complexity and inappropriate applications of virtual worlds that fail to maximise their affordances.
Initial experiments into the use of virtual worlds in teaching and learning came from a fascination with the
possibilities of using converged moving image, avatar, voice and text communication within a space that
universities could all contribute to building for future generations to use, add to and learn from. In practice,
however, focus has shifted away from virtual worlds because a major shift in institutional priorities towards
‘non-situated’ learning through cloud technologies. This has required the development of a completely different
skill set to develop cloud concepts and the use of text material and activities that are accessible regardless of any
student’s or staff member’s location. Regrettably, virtual worlds as they are currently developed are not
amenable to access on mobile devices. This will change as the technology develops, so the expectation is a
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renewed emphasis on this space.
The time and effort required to undertake self-initiated training within a virtual world infrastructure has been
difficult for most academics. This, too, is regrettable because the very ideas linked to cloud learning are
inextricably tied to the way in which text information can be adapted for presentation in virtual worlds. Finding
the time and wherewithal to pursue these objectives through research then informed curriculum design and
targeted interactive/immersive activities, is invariably difficult when other priorities and skill sets need to be
developed to meet the changing requirements of online educational delivery.

Conclusions
The review of the uptake of virtual worlds in education and the findings reported in this study suggest that the
initial promise that virtual worlds would emerge as mainstream technologies for widespread adoption in higher
education has not yet been realised. Although disappointing for those who anxiously await a readily available,
inexpensive, easy-to-use virtual world platform, for others closer to its development such as those whose
innovative use of virtual worlds in their learning and teaching activities are reported in this paper, there remains
enthusiasm and a strong sense of impending achievement. It appears that neither the initial hype, nor the more
negative rhetoric, in relation to virtual worlds, paints the entire picture. Diverse practice and perceptions exist
among virtual world practitioners themselves. However, we see the use of the virtual world in a range of
contexts, let alone that of learning, is steadily but surely sliding away from the Gartner Hype Cycle’s ‘Trough of
Disillusionment’ and on up the ‘Slope of Enlightenment’ curve towards the ‘Plateau of Productivity’.
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This paper reports on a large longitudinal survey of students and their use of technologies in two
Australian universities. The SEET survey is unique in Australia because it includes not just
current use, but students’ expectations about their future use of technology. The survey was
originally run in 2010 and then repeated, with slight modifications to reflect changes in
technologies, in 2013. This paper compares the results from 2013 with the 2010 results. Whilst
some changes reflect the wider access to freely available open resources and new technologies
such as Smartphones and iPads, other results are remarkably consistent with the 2010 results.
Overall students are increasingly satisfied with their use of technologies and despite the increase
in uptake of freely available technologies, it is evident that the LMS and its inbuilt tools and
functions remain a key platform for learning and teaching at universities.
Keywords: SEET, learning technologies, student experience, LMS

Introduction
In 2010, three metropolitan Australian universities developed the Student Experience and Expectation of
Technology (SEET) survey to gain a better understanding of students' experiences and expectations of the use
technologies for learning at university. The primary focus of the survey was to provide an evidence-base to
inform planning for learning technologies, campus infrastructure, services and support.
Students were surveyed about their use of the LMS and 25 other technologies, ranging from established
university offerings (email, learning management systems) to freely available social networking technologies
(YouTube, Facebook), to identify:
1.
2.
3.
4.

technologies currently used for work and social purposes
technologies currently used for study purposes
technologies that students would like to use more for learning in the future
satisfaction with technologies, services and facilities

Since 2010 technologies have continued to evolve and there have been several major developments in the mix of
technologies used at university and the way they are used by society at large. Many journal articles report on the
use of a specific technology, such as blogs, wikis, twitter, but there is a paucity of information about the overall
trends in the way technology is being used for learning and teaching. Australian statistics show that in the past 3
years, internet capability and increased access to broadband in the general community has increased, as has the
ownership of Smartphones; between 2010 and 2011 there was an 18% increase in mobile handset subscribers
across (ABS Year Book Australia, 2012). A question of interest to universities is whether these advances have
led to students wanting to use their own technology for learning (Johnson, Adams, & Cummins, 2012).
When the Survey was implemented in 2010, iPads had just been introduced in Australia. By 2013, not only were
tablet devices part of the technology landscape, there was a burgeoning industry in mobile apps, many of which
were being used to support learning and teaching. Open content had become more freely available and was
transparent and easy to access. This raised questions about the extent to which students were making use of
these resources which are typically available from YouTube, Khan Academy and Massive Open Online Courses
(MOOCs). More locally at the participating universities, upgrades to the university learning management

systems since 2010 had delivered enhanced capability in the form of additional Web 2.0 features (blogs, wikis,
RSS feeds, Twitter feeds), more collaborative tools and efficiency tools such as assignment submission and
Turnitin. There were questions of whether these advances would change the ways students interact, present
ideas and information as forecast in the NMC Technology Outlook for Higher Education (Johnson, Adams
Becker, Cummins, Freeman, Ifenthaler, & Vardaxis, 2013). Indeed, the 2014 Horizon report on Australian
Tertiary Education (Johnson, Adams Becker, Cummins, & Estrada, 2014) states that ‘Bring your own device,
Flipped Classroom, Learning Analytics, and Massive Open Online Courses’ are already making an impact and
are rapidly becoming part of mainstream use in Australia.
To gain an understanding of the impact of the changing technology landscape, two of the original universities
and a third metropolitan university decided to re-run the SEET Survey in 2013 (SEET II) to ascertain the degree
of shift in the experiences and expectations of technologies at university since 2010. This paper reports on
trends that have taken place in the uptake of technologies for learning purposes; what has changed and what has
remained the same. Issues that have arisen in relation to institution-wide integration of technologies into
learning and teaching will be discussed.

The SEET Survey
As noted above, the Student Experience and Expectation of Technology (SEET) survey was first developed in
2010 as a collaborative project between three universities. In designing the survey, the development team drew
on overseas surveys (the JISC surveys in the UK, and the Educause surveys in the US), as well as Australian
surveys on the first year experience (Kennedy et al, 2008). The SEET survey was unique in that it asked about
the use of technologies in students’ everyday lives as well as for learning purposes at university. In addition, to
focus participants on the affordances of the technologies for learning, it linked the technologies to specific
learning and teaching processes. Students were asked about their access and use of technologies for learning,
administration, communication and social and work purposes. The survey also asked four open-ended questions
which provided qualitative data about the student experience. The results of this survey are documented in two
papers (Gosper, Malfroy & McKenzie, 2013; Russell, Malfroy, Gosper & McKenzie, 2014).

The 2013 survey
Revisions for SEET II were undertaken by a committee from the participating universities. Relevant research
including the NMC Horizon reports (http://www.nmc.org/horizon-project) was reviewed and collective input
from colleagues at contributing and other universities was sought to ensure that the most recent technologies
were included. Survey modifications were kept to a minimum to enable comparison of trends. The major
changes to the technologies under review were:
• The term Social networking sites (e.g. Facebook, Twitter MySpace) used in 2010 has been separated into
three separate technologies Facebook, Twitter and Other social networking (Tumblr, LinkedIn, Scoopit).
• New technologies added were Productivity apps on mobile devices (eg iAnnotate PDF, GoodReader,
DropBox, Notes, Evenote), Discipline specific apps (Anatomy, Statistics, games) and Wikipedia.
• Functions added to the LMS were Turnitin, blogs, wikis and group areas for collaboration.
• MOOCs and Freely available educational resources (eg., TedX, Khan Academy, iTunes, YouTube) were
added to reflect the move towards open access learning
• A new question on message boards / online systems that provide feedback about progress was added to
reflect the increasing interest in learning analytics across the sector.
• Tablets (e.g. iPad, Samsung Galaxy or similar) and eBook readers (e.g. Kindle, Nook) have been added to
the list of computing equipment students use to access coursework. In addition to asking participants which
equipment they have access to, they were also asked to identify which equipment they used and would prefer
to use most often for their course.
Overall, 23 types of software were included in the survey - internet search engines (e.g. Google, Google
Scholar, Yahoo), email, text message (SMS), Facebook, photo /video sharing on the web (e.g. Instagram, Flickr,
Picasa, You Tube, Vimeo), instant messaging (e.g. Skype, Yahoo Chat, ICQ), library search engines (eg ejournals/electronic databases), wikis (e.g. Wikipedia), freely available educational resources (e.g. TedX, Khan
Academy, iTunes U, YouTube), Google docs or Google drive, other social networking sites (e.g. LinkedIn,
Tumblr, Pinterest, Scoopit), data analysis software (e.g. spreadsheets and databases), collaborative/conferencing
technologies (e.g. Skype, Facetime, Adobe Connect, Collaborate), presentation software (e.g. PowerPoint,
Keynote, Prezi), Twitter, blogs, RSS feeds using a variety of web sources, online multi-user computer games
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(e.g. World of Warcraft, Everquest), software to create audio/video materials (e.g. Audacity, GarageBand,
Director, iMovie), ePortfolios (e.g. a webspace that supports your social, educational, professional activities),
social bookmarking/tagging (e.g. Delicious, Diigo), virtual worlds (e.g. Second Life, OpenSim, Active Worlds)
and MOOCs.
The survey (available at http://www.mq.edu.au/ltc/altc/student_it_experience) was comprised of 127 scaled
response and four open-ended questions which covered access and use of computing equipment (e.g., laptops,
campus computers, work computers, mobile technologies), technologies used in everyday life for social and
work purposes, technologies used for learning and communicating with the university, satisfaction with services
and support provided by the university and demographic profiles. A five point likert scale was used to measure
uptake as defined by Never/Rarely, A few times a semester, A few times a month, A few times a week, One or
more times a day.

Procedure
The Survey was implemented at the three universities in October 2013 and delivered by Voice Project,
(Macquarie Park - http://www.voiceproject.com/). At one university, 75% of students were identified using
selective sampling and invited to complete the Survey; at the other two universities, all students were invited to
participate. Invitations to participate were emailed to students and extensive advertising was undertaken
through the campus communications channels at each university. A Mini iPad and iTunes vouchers were offered
as incentives to complete the survey. Ethics approval was sought and granted by the lead University’s Human
Ethics Committee.
This paper is confined to a report on the trends in uptake of technologies from 2010 to 2013. To increase
reliability of findings we have used data from the two universities that participated in both surveys; they also
had similar sample sizes. To gauge the significance of changes taking place, we have estimated margins of error
for each score, using a 95% confidence interval. Given that the results are based on a sample of students, the
margin of error indicates the likely range in which lies the true score for the full population of students.
Differences in scores that we have reported as statistically significant have exceeded the margin of error.
Because of the large combined sample size, a shift of two and in some cases one percent was significant, hence
when interpreting the findings it is recommended that this is done through a lens of practical significance in
relation to the size of the change and its implications for learning and teaching, rather than strict adherence to
measures of statistical significance. A thematic analysis was conducted on the open-ended questions. To ensure
reliability of coding, the coding system was devised by the researchers, each then independently coded questions
for their university and then met as a group to discuss anomalies and cross-check a sample from each university.

Participants
In 2013, there was a combined dataset of 2,276 students from the two universities, compared with 2,849 in
2010. Although approximately one third of participants in both years did not provide demographic details, the
demographic profile remained relatively consistent between 2010 and 2013 – as shown in Table 1.
Table 1: Comparison of demographic profile from 2010 to 2013
2010
n=2849

2013
n=2276

Male
Female

33.4%
45%

33%
42.6%

International
Local

13.25
65%

15.9%
59.7%

25 and under
26 – 40
Over 40

54.5%
16.5%
7.5%

53.7%
18.8%
4.0%

Full-time
Part-time

60.5%
17.7%

59.9%
16.0%

Architecture & building
Arts, Hum, Social Science
Design, Creative, Perform. Arts
Psychology
Law
Computer Science
Economics
Business & Commerce
Education
Engineering and Surveying
Health & Medicine
Life Sciences

2010
n=2849

2013
n=2276

1.6%
13.3%
1.6%
2.1%
8.3%
5.7%
.06%
20.5%
5.5%
7.3%
4.6%
4.1%

1.4%
11.6%
1.5%
2.7%
5.8%
5.9%
.06%
18.4%
6.2%
7.0%
6.5%
4.5%
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Bachelor
P-Grad

57.0%
21.4%

55.1%
20.7%

Physical Sciences

2.3%

4.2%

Results
!
Access to computing equipment
Since 2010 there has been an overall increase in students’ access to computing equipment. Students with access
to a laptop or desktop computer at home has increased from 87.3% of participants in 2010 to 96% in 2013;
access to a university provided computer has increased from 64% to 69% of participants. The most significant
change has been increased access to mobile technologies. Whereas in 2010 only 53.6% had access to a
smartphone, this has increased to 82% in 2013. In addition 46% of participants have access to a tablet (e.g.
Apple iPad, Samsung Galaxy or similar).
These same access trends are reflected in the technologies students use for coursework (Table 1). By far the
most popular location is from home which has remained relatively consistent from 2010 to 2013 at 96 % and
98% respectively. There has been a significant increase in the use of mobile technologies from 34% in 2010 to
58% in 2013. A direct comparison of on-campus use was not possible because of a change in wording of the
questions, with on campus spaces being separated in 2013 into dedicated computer labs and library, or other
spaces. This reflected the trend towards wireless-enabled informal learning spaces, which in 2013 were used
more often than formal labs. The change in use of computers at work was not significant.

At home
Anywhere using mobile technologies
On campus (2010)
On campus in other spaces (2013)
On campus in computer labs or library (2013)
At work
0

10
2013

20

30

40

50

60

70

80

90

100

2010

Figure 1: Percentage of participants studying from designated location 1-2 times/day to a few times/week
Technologies used for learning
The technologies, other than the LMS, that have been used as part of students’ coursework are listed in Figure 2.
Significant shifts of more than 3 percentage points have been in the use of:
• web-based document tools (e.g. Google docs/drive, Dropbox) to work collaboratively on activities and
assignments, which increased by 13%
• library tools to find online resources (e.g. catalogues and electronic databases) which decreased by 8%
• webconferencing or video chat (e.g. Skype, Face Time, Adobe Connect, Collaborate, Google Hangouts ) to
communicate and collaborate with other students on assignments and projects, which increased by 4%
Technologies and uses that had a small but significant increase in uptake of around 2-3 percent were:
internet search engines to find online resources (e.g. Google, Google Scholar, Yahoo)
RSS feeds to subscribe to information sources that are relevant to studies
Creating audio /video materials to share other students online (podcasts/vodcasts)
web services to share resources and ideas related to your course and learning (e.g. FLICKR, YouTube,
Picassa)
• creating wikis collaboratively with other students as part of your studies
• an ePortfolio to record or reflect on your learning as part of your studies
•
•
•
•
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• an ePortfolio as a record of learning and experiences for professional or employment purposes outside of
University
• webconferencing or video chat (e.g. Skype, FaceTime, Adobe Connect Collaborate, Google Hangouts ) to
join in remotely to live lectures and tutorials
• creating websites as part of your course (e.g. using WordPress, Google Sites)
• interactive whiteboards to participate in tutorial-based learning activities
Technologies and uses where there was no significant change in the rate of uptake were:
• watching or listening to podcasts or vodcasts created by lecturers
• developing a blog privately to develop your own ideas or to reflect on your learning
• using social bookmarking sites (e.g. Delicious, Diigo) to bookmark useful web links and share them with
other students
• using software that is specific to your field of study (e.g. Mathematica, AutoCAD, statistics packages,
games)
The new technologies that have been added since 2010 (denoted by an * in Figure 2) have largely proven to be
popular:
• the use of Wikipedia to find information is used at least a few times a week by 52% of participants
• the use of Facebook for groupwork is used at least a few times a week by 36% of participants
• productivity apps on mobile devices (e.g. Notes, GoogleReader, DropBox, Evernote, Annotate PDF) are
used at least a few times a week by 24% of participants.
• freely available educational resources related to your field of study (e.g. TedX, Khan Academy, iTunesU,
YouTube) are used at least a few times a week by 14% of participants.
• social networking sites (other than Facebook -Tumblr, LinkedIn, Pinterest, Instagram, Scoopit) for
groupwork activities are used at least a few times a week by 11% of participants.
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Internet search engines to find online resources
Use Wikipedia to find information*
Library tool to find online resources
Use Facebook for groupwork*
Watch ' Listen Podcasts/vodcasts created by lecturer
Web tools (Google docs/drive) to work collaboratively
Productivity aps on mobiles (e.g. Notes, GoogleReader)*
Software specific to field of study
Freely available ed resources (Khan, TedX, YouTube)*
Web services to share resources & ideas (Flickr, YouTube)
Other social networking (Tumblr, Linkedin) *
Interactive whiteboards to participate in tutorials
RSS feeds to subscribe to information sources
Web conf (Skype, Collaborate) for assignments /Projects
Discipline aps on mob devices (Stats, games)
Develop a blog for private reflection
Create wikis with others
Create audio/video to share with others (podcasts, vodcsts)
Create web sites as part of course (Wordpress, Google
Web conferencing (Skype, Collaborate) for tutorials
Develop e-portfolio to record & reflect on learning
Develop a blog for sharing
Develop e-portfolio for professional & employment
Twitter as part of course
Social bookmarking sites to share links
0
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* new additions to the Survey in 2013

Figure 2: Technologies used for coursework purposes 1-2 times/day to a few times/week
Although MOOCs have attracted a lot of interest in the popular press and in Universities, there is very little
awareness within the student body. Only 2% of participants have completed one or more, 5 % have started but
not completed one, 16% have heard of them and 77% had not heard of them at all.
The learning management system
In 2010, both universities were using Blackboard as their LMS. Between the 2010 and 2013 surveys,
Blackboard has been replaced by Moodle at one university and upgraded at the other. In both new systems,
many of the functions are similar although in the Moodle installation, there are additional or enhanced features
such as Web 2.0 style collaborative tools (wiki, blogs, feeds and Twitter feeds) and Turnitin, which were already
available at the other university. Seventeen core functions of the LMS were identified for exploration.
Responses in Figure 3 show a comparison between 2010 and 2013 of use of these functions at least a few times
a week; the new functions that have been added since 2010 are denoted by an asterix.
All functions, except Discussion forums recorded a significant increase in use. The new technologies however
had a relatively low uptake with the most popular being:
• Turnitin for checking assignments pre-submission - used by 17% of participants
• Group areas for working collaboratively – used by 18% of participants
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Readings and links to materials
Announcements on log-in
Online unit outline
Lecture recordings
Discussion Forums
Keeping track of progress and grades
Quizzes for assessment
Quizzes for self-test/feedback
Dialogue /mail tool
Submitting assignments
Group areas for working collaboratively*
Turn-it-in for checking assignments pre submission*
Getting assignments with feedback
Online sharing of work with others
Writing private journal/blog entries*
Contributing to a blog in a unit*
Contributing to a wiki in a unit*
0
2013

2010

10

20

30

40

50

60

70

80

90

100

* new additions to the Survey in 2013

Figure 3: LMS functions used by students 1-2 times/day to a few times/week
Most popular technologies for coursework purposes
Overall, the most popular learning tools drawn from all technologies (including the functions in the LMS and
those outside the LMS) are shown in Table 2. If the new technologies added to the survey in 2013 are
discounted, the technologies and their order of use remained relatively stable from 2010 and 2013, with those
providing access to content and information being the most popular.
As well as indicating how often they used particular technologies, participants were asked to indicate how often
they would like to use the technologies in the future. It is notable that the preferred technologies reflect those
that are currently in use (Table 2), with the addition of LMS quizzes for self-test/feedback and LMS group areas
for working collaboratively. Compared to current use, participants would like increased use of almost all
technologies with the exceptions being: internet search engines for which the use remains the same and
Wikipedia for which there is a drop in desired use by 8%.

296

Table 2. The most popular technologies used for coursework activities, at least a few times a week
Most popular technologies in 2013

%

Most popular technologies in 2010

%

1. Internet search engines to find online resources
2. LMS: Readings and links to materials
3. LMS: Announcements on log-in
4. Use Wikipedia to find information*
5. LMS: Online unit outline
6. Library tool to find online resources
7. LMS: Lecture recordings
8. Use Facebook for groupwork*
9. LMS: Discussion Forums

81
61
55
52
45
43
40
36
34

89
54
50
41
37
35
34
26
24

10. LMS: Keeping track of progress and grades
11. Watch ' Listen Podcasts/vodcasts created by
lecturer
12. Web tools (Google docs/drive) to work
collaboratively
13. Productivity aps on mobiles (e.g. Notes,
GoogleReader)*
14. LMS: Quizzes for assessment
*New additions to the Survey in 2013

27
26

1. Internet search engines to find online resources
2. LMS: Readings and links to materials
3. LMS: Announcements on log-in
4. Library tool to find online resources
5. LMS: Lecture recordings
6. LMS: Online unit outline
7. LMS: Discussion Forums
8. LMS: Keeping track of progress & grades
9. Watch '/Listen Podcasts/vodcasts created by
lecturer
10. LMS: Quizzes for assessment
11. LMS: Dialogue /mail tool

25

12. LMS: Submitting assignments

16

24

13. Software specific to field of study

16

24

14. LMS: Getting assignments with feedback

10

21
20

Communicating with staff and other students
Overall, there has been a significant increase in the use of technologies for communicating with staff, with the
exception of communication tools in the LMS, which recorded no significant change (Figure 4). The most
popular means of communication remains email, which was used by 35% of participants at least a few times a
week, followed by LMS tools 31%, and face-to-face meetings 24%. The most significant changes have been an
increase from 30% to 35% in the use of email, an increase from 14% to 18% in the use of phone calls, and an
increase from 6% to 10% in the use of collaborative conferencing tools. Facebook, which was not surveyed in
2010, is now used by 17% of students to communicate with staff.

Email
LMS communications tools
Face-to-face meetings
Text messaging -SMS
Phone calls
Facebook*
Instant messaging (skype,google/yahoo)
Collaborative conferencing (Skype, Collaborate)
Other social networking (Tumblr, Linkedin)*
Twitter*
0"
2013
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10"

20"

30"

40"

50"

60"

70"

80"

90"

100"

* new additions to the Survey in 2013

Figure 4: Technologies used to communicate with staff a few times a week to 1-2 times a day
The pattern of communication amongst students (Figure 5) reveals more variation than staff-student
communication. Three clear groupings have emerged. In the top group, text messaging, face-to-face meetings
and email all remain popular however there has been a significant decreases of 7% in the use of email and 4% in
face-to-face meetings. Facebook which is used by 42% of participants to communicate has emerged in second
place. In the second group, there has been no significant change in the use of instant messaging, phone calls or
tools in the LMS, all being used by close to a quarter of participants. In the third group, little use is being made

297

of 0ther social networking and Twitter however there has been a significant increase in those using collaborative
conferencing even though it only attracts 11% of participants.

Text messaging -SMS
Facebook*
Face-to-face meetings
Email
LMS communication tools
Phone calls
Instant messaging (skype,google/yahoo)
Collaborative conferencing (Skype, Collaborate)
Other social networking (Tumblr, Linkedin)*
Twitter*
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70

80

90

100

* new additions to the Survey in 2013

Figure 5: Technologies used to communicate with other students a few times a week to 1-2 times a day
Overall satisfaction with the use of technologies
Overall, students’ satisfaction with the use of technologies for learning has increased since 2010. Even so, as
noted by Ingerman &Yang, (2011), demand will inevitably exceed availability. This was evident in the opencomments where there were numerous requests for increased access to campus computers, more reliable wifi
coverage, powerpoints for charging mobile devices and access to printing facilities, even though both
universities had expanded their infrastructure considerably since 2010.

Recommend the Uni's use of technology as good practice

59

49

63
60

The way technology is used has enhanced learning
Overall satisfaction with technology used at University
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Figure 6: Overall satisfaction with the use of technologies

Discussion and conclusion
The SEET survey aims to provide longitudinal data on the experiences and expectations of students in their use
of information and communication technologies at university. This paper focusses on a comparison of the
uptake of technologies between 2010 and 2013 for coursework purposes, communicating with staff and
collaborating with fellow students. Although not reported in-depth in this paper, qualitative comments suggest
that there are individual differences in experiences and expectations. Likewise, there are differences across
different cohorts relating to for example, age, enrolment mode and mode of study. These differences will be
reported elsewhere, with only the broad trends being reported here.
Overall, since 2010 there has been an increase in the use of most technologies for learning. The most popular
technologies as listed in Table 2, remain consistent with 2010 trends (Gosper et al., 2013). The highest level of
use is for access to content and information via search engines, library tools, links to readings and materials,
announcements through the LMS, the unit outline, lecture recordings and podcasts. Technologies that support
communication, interaction and collaboration continue to be in demand with greater use being made of

298

Facebook, discussion forums, web tools such as Google docs/ drive, productivity apps and LMS tools for
keeping track of grades and progress.
A number of these popular technologies, particularly those in the LMS, are used at the discretion of academic
staff and are integral to the design of learning experiences, so it would be expected that they would be amongst
those with the highest uptake. Of interest however, is the number of popular technologies that students use at
their own volition. These include Internet search engines, Wikipedia, Facebook, Web tools (Google docs/drive)
and productivity apps on mobile devices. Students are now making more use of these freely available
technologies than in 2010. At that time, four of the 14 most popular technologies came from outside the LMS
and in 2013 this has risen to seven. Despite the increase in use of these other technologies, it is evident that the
LMS and its inbuilt tools and functions remain a key platform for learning and teaching at Universities. Further,
nine of the 17 technologies that over a third of participants would like to make more use of in the future were
from the LMS. Although there has been speculation about the relevance of the LMS to modern education
(Scalter, 2008, Weller, 2010), the findings clearly show that it remains popular and students expect that it will
remain.
Desktop or laptop computers accessed from home remained the most available and frequently used equipment
for learning. Significantly in 2013 there was an increased uptake of mobile technologies (Figure 1); a trend that
has been foreshadowed in recent technology forecasts (Johnson, Adams Becker, Cummins & Estrada, 2014).
Ownership of smartphones is high, running at 82% however this access varies by age, with the 30 and under age
groups having more access than those above 30. Smartphones are used by 36% for coursework purposes but
only 19% would prefer to use them in the future. In contrast, ownership of tablets (Apple ipads, Samsung
Galaxy and similar devices) is at 46%, with 26% using them for coursework and 38% wanting to make more use
of them in the future. While smartphone are more popular than tablets for learning purposes, in the future there
is a clear preference for tablets.
The increasing uptake of mobile devices can be linked to their availability and also to students need for
connectedness, efficiency and flexibility to balance the competing demands of work, life and study (James,
Krause & Jennings, 2011). Their rise in use (Table 2) and continuing demand for web tools (Google docs and
Google drive to support collaboration), web conferencing and chat tools (e.g.Skype and FaceTime) and
productivity apps (e.g. Notes, GoodReader) reflect the affordances offered by these technologies. Uptake is
likely to increase into the foreseeable future (Johnson et al., 2014) as the technologies improve and more apps
become available to support learning.
Social networking technologies now have a stronger presence as an educational tool although there are widely
different views of their usefulness held by participants and also expressed in the literature (Madge, Meek,
Wellens & Hooley, 2009; Jones, Blackey, Fitzgibbon & Chew, 2010). Nevertheless, with 36% of students using
Facebook at least a few times a week and 43% wanting to make more use of it in the future, it is becoming an
established technology for learning. Facebook is also used regularly by 42% of students to communicate with
each other but to a far lesser extent for communicating with staff. Other social media, for example, social
networking applications (Tumblr, LinkedIn, Pinterest), Twitter, social bookmarking and tagging and RSS feeds
have made very few inroads into the educational domain. The success of Facebook in comparison to other social
media technologies may be due, in part, to its high rate of use in everyday life where it is used regularly by 80%
of participants. Other applications have far less penetration with typical uptake of between 5% and 11% of
participants. If students are not using these technologies in everyday life and staff are not modelling their use by
effectively integrating them into the curriculum, then it is highly unlikely that students will perceive the
affordance they may bring to the educational context (Tay & Allen, 2011). Overall, the use of social media for
learning is at best patchy, and even though Facebook has a stronger presence, the open ended comments
indicated that it is still disliked by many for study purposes. The use by students is at their own volition and it is
still questionable whether students would be accepting of staff using it as a requirement of coursework.
Access to content remains consistently high in demand with particular interest in digitised, multimedia resources
specifically lecturer-generated materials (podcasts, vodcasts and online lectures). New to this survey have been
questions reflecting the emergence of open education resources (Carey & Hanley, 2008) and we are seeing a
strong interest in these for example, Wikipedia, TedX, Khan Academy, iTunesU and YouTube. These resources
currently have varying levels of uptake, but all have been identified by participants as areas for future growth.
The conundrum surrounding these resources and the mobile technologies and applications discussed above is
that students have the wherewithal to use them now, so what is preventing their uptake? Is there a lack of
awareness of what the technologies can do? Is there the perception of a need to gain permission for their use in
coursework? Or are students waiting for staff have to model their use and provide guidelines for practice?
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The second iteration of the SEET survey has given a snapshot of trends in students’ experiences and
expectations of technologies over time, providing evidence of the ‘lived experience’ of students and dispelling
beliefs of what students want, often based upon supposition or anecdotal evidence. The picture from 2010 to
2013 is one of an incremental rather than dramatic increase in students’ uses of technologies for learning and in
everyday life. The LMS remains popular and new technologies have mainly added to, rather than displaced the
use of earlier technologies. The exceptions to this incremental change are tablets, Facebook for communicating
and collaborating with fellow students, and web tools (google docs/drive) to support collaboration. The greatest
change in learning for the 2013 cohort of students can be attributed to mobile technologies and associated cloudbased services and apps. Although freely available educational resources (e.g. from Khan Academy, TedX,
YouTube, iTunesU) are becoming of interest, there is very little awareness of, or interest in MOOCs.
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Effective practice of using digital portfolios: how can
Queensland teachers inform teacher education practice?
Vicky Smart, Cheryl Sim, Glenn Finger
Griffith University
Portfolios have been a popular tool to enable teachers to provide evidence of their teaching
practice (Elbow & Belanoff, 1986) and with technology there has been a move to online digital
portfolios. This research provides empirical evidence of Queensland teachers who have completed
a digital portfolio as part of the Smart Classrooms Professional Development Framework. These
digital portfolios provide rich descriptions of evidence that demonstrate a teacher’s values,
relationships, knowledge and practice in using technology. This paper describes one teacher’s
digital portfolio as part of the wider research project investigating the development of
Technological Pedagogical Reasoning. The paper concludes with a discussion of how this type of
digital portfolio can inform teacher education. A key message is to use an evidenced based
portfolio, which captures snapshots of a pre-service teachers practice with links to professional
standards mingled throughout the discussion of their practice.
Keywords: digital portfolios, pedagogical reasoning, teacher knowledge

Introduction
This paper presents details of a digital portfolio approach adopted by Queensland teachers that can be used to
inform teacher education. To begin, a description of portfolios is presented including an outline explaining how
the portfolio is used as a tool to store evidence and the advantages of using digital portfolios. Next, the Smart
Classrooms Professional Development Framework (SCPDF) is offered to explain the context of the digital
portfolio included in this research project. The structure and a detailed review of a digital portfolio termed
Digital Pedagogical License is provided to help understand how the SCPDF has been implemented. A brief
description of the wider doctoral research project is provided to explain how data for this research project was
collected. The final section includes a discussion on how this type of digital portfolio can inform teacher
education. The goal of this paper is to refresh the discourse on how digital portfolios are used in teacher
education.

Background
Artists first used portfolios to show customers examples of their best work. Portfolios have now become
popular to showcase work from many professions, for example architects showing plans and drawings to nurses
showing evidence of nursing practice. Teachers also have realized the benefits of preparing portfolios to show
their best work. Teachers, for the purpose of evaluation or assessment, have prepared paper-based portfolios
from the 1980s (Elbow & Belanoff, 1986). Evidence of their teaching was collected from various types of
documents that they used in the process of teaching for example: lesson plans; unit plans; assessment tasks; and
student observations. The importance was placed on the personal collection of evidence to support growth in
developing as a teacher.
As portfolios are personally constructed evidence of work, they can be considered to be a summary of life
experiences and are created as digital archives of learning, for assessment, as resumes or as hybrids for all three
(Karsenti, Dumouchel, & Collin, 2014). Where Wolf (1994) suggests that portfolios should not be: resumes
listing activities and accomplishments; overflowing containers of evidence indiscriminately collected; or
scrapbooks of assorted mementos filled with personal meaning. He suggested that portfolios need to be places of
serious self-reflection and allow opportunities for critical examination by self and others.
With the introduction of the Internet and web based technologies, paper based folders of evidence were replaced
with web based portfolios where vast amounts of evidence could be collected and displayed easily. Karsenti et
al. (2014) suggests the following advantages of using digital portfolios over paper portfolios:
• Enhanced social function – better opportunity for others to comment/input;
• Flexibility of content organization – reorganisation when need arises;
• Flexibility of content – ability to show/modify various items;

•
•
•
•

Enormous storage capacity – large amounts of data can be stored and accessed with ease;
Aesthetics – wide choice of templates and uniform legible text;
Accessibility – universal and immediate access; and
Development of ICT skills – user must know a wide variety of ICT to be able to prepare.

In Queensland, Australia teachers have been encouraged to prepare a digital portfolio as part of the SMART
Classrooms Professional Development Framework.
The SMART Classrooms Professional Development Framework
Education Queensland (a state teacher employing authority) developed a SMART Classrooms Professional
Development Framework (SCPDF) (Department of Education and Training, 2012a). This framework provided
a mechanism for teachers to self-assess their teaching attitudes and practices with regard to digital technology
use. Teachers prepared a portfolio for this three level accreditation process. For each level, the teacher was
asked to discuss and provide evidence of their professional values, relationships, knowledge and practice in line
with a series of predetermined indicators. This framework is shown in Figure 1.

Figure 1: SMART Classrooms Professional Development Framework (Source:
http://www.education.qld.gov.au/smartclassrooms/documents/developing-professionals/pdf/scpdframework.pdf)
The 2005 SMART Classrooms strategy evolved from an earlier ICT for Learning strategy. At the policy launch,
the then Premier announced that students needed smart classrooms because they were the “first generation to
grow up surrounded by and using ICT” (Education Queensland, 2005, p. 3). The strategy provides various
initiatives designed to build “a cohesive future-focused mix of products and services for schools to teach,
manage, learn and innovate with new technologies” (Education Queensland, 2005, p. 2). A key illustration of
the strategy was the Rocket Ship where the smart learner was placed in the cockpit (shown in Figure 2). The
illustration highlights all of the components of the SMART Classrooms strategy supporting the smart learner.
The components include: an Enterprise Platform; OneSchool (a single school system for all schools across the
state managed centrally); Digital Learning Materials; Digital Pedagogies; and My Learning Space (Eden, 2012).
The illustration clearly showed the dependency of each of the elements and how one relies on the former for
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collective success of the strategy. The illustration also highlights all parties involved including: teachers;
administrators; school support; parents and guardians; communities; and the students.

Figure 2: SMART Classrooms rocket ship diagram
The SMART Classrooms – A strategy for 2011-2014 continued to build on the previous work and provided
“direction for harnessing the learning and business potential of ICT now and into the future” (Department of
Education Training and Employment, 2012a). The Rocket Ship analogy had been dropped but the strategy
document provided a clear outline of the four new drivers: Working Digitally; Developing Professionals;
Enabling Learners; and Harnessing the Enterprise Platform. Under the ‘Developing Professionals’ heading, the
SCPDF was outlined as a continuing strategy for teachers. The department describes the framework as a
“professional learning guide that helps teachers embrace digital pedagogy” (Department of Education and
Training, 2012b, p. 1). As a demonstration of their technology competency, the majority of teachers
participating in the SCPDF to complete a digital portfolio. The format/tool of the digital portfolio was not
stipulated in the policy but teachers had used various tools to prepare their portfolios including webpages,
virtual classrooms (BlackBoard) and wikis (EdStudio).
By December 2012, 22000 teachers had achieved their ICT Certificate, and more than 3800 teachers had
achieved their Digital Pedagogical License (Department of Education Training and Employment, 2012b). With
a total teaching population of more than 40000 teachers in Queensland’s state schooling system, this represents
a significant growth in the capability in terms of their pedagogical approaches to using technology.
Table 1: Smart Classrooms Professional Development Framework Growth
Smart Classrooms Professional Development
Framework
ICT Certificate
Digital Pedagogy Licence
Digital Pedagogy Licence Advanced

2006

2010

2012

549
525
0

11714
2021
54

22000
3800
54
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The SCPDF mandated a predefined structure for the completion and assessment of each level but teachers were
able to choose the platform they wanted to use to display their portfolio. Using a strong framework gave the
teachers “a greater sense of purpose and value in the e-portfolio reflective process” (Lee & Pohio, 2012, p. 553).
The following section discusses the format of a Digital Pedagogical License (DPL), the middle level of the
SCPDF.

The Digital Pedagogical License
The format of the DPL was determined as part of the SCPDF as shown in Table 2. The DPL contained a variety
of items including: context statement; belief statement; evidence (items including unit overviews, assessment
tasks, virtual classrooms screen shots, webquest evidence, links to learning objects, lesson plans, photographs,
blogs details, student work, recorded lessons, audio recordings, national testing data, resources and grading
examples); and a support statement from their principal or delegate.
Table 2: DPL layout
Digital Pedagogical Licence Layout
1. Context Statement (500 words)
2. Reflective Statement (500 words)
3. Items (Explanation to support evidence – format in Table 3)
4. Evidence (using predetermined headings as shown in Table 3)
5. Statement of Support
The objective of the DPL was to “acknowledge teachers who demonstrate and reflect on how learners use ICT
purposefully” (Department of Education Training and Employment, 2012d). The DPL “is a collection of
carefully selected or composed professional experience, thought and goals that are threaded with reflection,
evidence and self assessment” (Department of Education Training and Employment, 2012c). Each DPL was
required to contain either two or three items of evidence depending on the coverage of the indicators (see Table
4). Each item of evidence was completed in line with the headings shown in Table 3.
Table 3: Evidence item headings
Evidence Item Headings
a. Title
b. Date of implementation
c. Evidence
d. Year level and student context
e. Item overview
f. Reason for inclusion
g. Development and planning
h. Curriculum links
i. Central focus of the student learning (curriculum intent)
j. Sequence of learning
k. Teaching and learning approach
l. My learnings
m. Further reflections and information
The SCPDF Indicators (as shown in Figure 1 - under DPL heading) were used to assess the DPL. Each teacher
was responsible to ensure all indicators were covered in their DPL responses. A reviewer checked the DPL to
ensure all indicators were addressed, before a certificate was issued. The indicators fell under one of the four
headings: Professional Values; Professional Relationships; Professional Knowledge; and Professional Practice.
The indicator statements for a DPL are shown in Table 4.
The origins of the structure and how the indicators were decided had not been explained in the departmental
communications or website. To understand a DPL, an example of one teacher’s DPL has been included in this
paper. This teacher has participated in the doctoral research project and her name has been disguised with a
pseudonym. The research project will be described in the following section.
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Table 4: DPL Indicators
DPL Indicators
Professional Values
PV1 - I am committed to developing my digital pedagogy to improve through reflection on my practice to
inform learning goals.
PV2 - I acknowledge the potential for ICT to differentiate and personalise learning to improve student
outcomes.
Professional Relationships
PR1 - I seek opportunities to collaborate with professional teams, to support colleagues and learn from
each other’s digital pedagogy.
Professional Knowledge
PK1 - I understand how ICT supports and enhances what students learn, how they learn, and when and
where their learning takes place.
Professional Practice
PP1 - I plan for learner needs, by student data and learning context, by critically reviewing, selecting and
adapting teaching and learning approaches and digital resources.
PP2 - I plan learning experiences within units of work where ICT is used purposefully throughout the
learning process to achieve curriculum intent.
PP3 - I develop students’ digital literacies, including the ability to authenticate, critically evaluate and
select relevant information and resources.
PP4 - I facilitate student use of digital resources, tools and environments to deepen and demonstrate their
learning of concepts and processes.
PP5 - I promote reflective learning, thinking skills and creativity through the use of digital resources, tools
and environments.
PP6 - I provide opportunities for students to purposefully use online environments to interact with others in
connected learning communities or collaborative online projects.
PP7 - I develop students’ digital citizenship through the modelling and explicit teaching of ethical, safe and
legal use of digital resources, tools and environments, in accordance with Department of policies.

A DPL example
Alessandra (not her real name) has been selected for review and discussion in this paper. Alessandra has been
teaching for over 10 years in a primary school setting. She would be described as a lead teacher and is
recognised in her school as such. She has performed technology based leadership roles in her school, initiated
technology based learning and responsible for mentoring teachers to use technology. She had first prepared her
DPL digital portfolio in 2007 and renewed it in 2010 and 2013 (The DPL was only valid for three years with the
teacher required to prepare a renewal statement to explain how they intended to use technology in the following
three years). Alessandra had prepared her DPL in a restricted website in the state available learning
management system. Only people she authorized could access her portfolio. Most teachers used the learning
management system secure platform to store their digital portfolio, as their portfolios contained images of their
students and their student’s work. Alessandra used photographs/digital movies of her students for assessment
purposes and therefore included these in her portfolio to explain how she had used technology for her teaching
and their learning.
Table 5: Alessandra DPL details
Teacher Code
Gender
Teaching area
Teaching experience
Career stage
Date portfolio prepared
School
Availability
Tool

Alessandra
Female
Prep / 4-5 year old
10
Lead
2007
Primary
Restricted
Learning management system

Alessandra had provided three pieces of evidence in her digital portfolio (shown in Table 6). Each was selected
to highlight specific features and to ensure coverage across the DPL indicators.
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Table 6: Alessandra DPL Evidence
DPL Heading

Item 1

Item 2

Item 3

Plants

Medieval

Communication

ICT Approach
used

Interactive whiteboard
(IWB)
Digital photography

Created movie

Email

(b) Date of
implementation
(d) Year level
(c) Evidence

2006
Prep/ 4-5 yo

2007
Prep / 4-5 yo

2007
Prep / 4-5 yo

Unit plan
Photographs - student work

Unit plan
Student work
Movie
Photographs of work
Invitations

Unit plan
Email tasks
Photographs
Communication wall of fame

(e) Item
overview

Early maths
Language learning

Language and communication
Active learning process
Health and physical learning
Early Maths
Social and personal learning

Social and personal learning
Health and physical learning
Language learning and
communication
Early maths
Active learning processes

(f) Reason for
inclusion

Display large images on
IWB
Triple code - real life,
internet and books

ICT became whole learning
experience
Used ICT to solve problems eg
costume consistency

ICT an avenue for students to use a
range of communication tools

(g) Development
and planning
(h) Curriculum
links
(i) Central focus
of student
learning

Student initiated idea
Student negotiated
curriculum
Play based
Intellectual quality
Connectedness

Idea student initiated
Student negotiated curriculum
Play-based
Whole language
Triple coding
Connectedness

Teacher initiated
Knowledge integration

(j) Sequence of
learning
(k) Teaching and
learning
approach

Research
Labelling plants and seeds
Science experiment

Research
Electronic storyboarding
Costume capture
Movie making
Editing
Premiere invitations
Premiere showing

Role-play
Communication wall of fame
Travelling pet
Email

(k) Teaching and
learning
approach assessment

Observing child with ICT
Photographs as evidence of
professional observations

Observing child participating in
Movie creation
Photographs as evidence of
professional observations
Checklist for specific tasks

Observation
Reflect with students individually
Digital photos
Checklist for letter recognition

(l) My learning
(m) Further
reflections and
information

Revisit work completed
Use of camera difficult for
students
Time to test equipment
Use photography more
More PD

Learnt software use
Confidence of using IWB
Costume making and
consistency was a problem
Technological problem with
video camera

Communication wall of fame
Linking families with the class
Blog idea was not suitable
Email addresses for parents
collected at start of year

(a) Title

11. Teaching
Extension topics
Software use
Email communication with
and learning
camera
more‘Plants’
Usethat
of video
cameras
by
Evidence
for Item 1Use
wasdigital
on a unit
entitled
she used
in teaching
herparents
Prep (4-5 years old) students.
approach
She
had used the interactive whiteboard, digitalstudents
photography and a play based curriculum approach. She
12. My
emphasised
that this unit was student negotiated to develop early maths and language learning skills. She
learning
tripled
coded the learning with real life examples, Internet use and the reading of books. Evidence for Item 2
13. New
comprehension
s
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was on a unit titled ‘Medieval’ for her Prep students. The students created a movie where they developed their:
language and communication skills; social and personal learning; health and physical learning; and early maths.
The students used technology to capture and then review their learning while Alessandra was able to use the
images for assessment and providing feedback to parents. Unit 3 was title ‘Communication’ where students used
a range of technology tools to learn the importance of communication. This unit used communication as a
strategy to include parents in their children’s learning experience. She reflected that in all of her three items, the
use of technology for that age group would need to be reviewed as the students experienced difficulties in using
some of the technologies.
For all of their evidence provided in their DPL, the teacher was required to demonstrate that their pedagogy
aligned with the DPL indicators. Table 7 includes an excerpt from Alessandra’s DPL to show how she had
mapped her response to the Professional Value Indicator 1 (PV1). This example is taken from her belief
statement and refers to her professional values.
Table 7 - Example mapping to DPL Indicator
Criteria
Indicator
Indicator description
Teacher
Found in DPL
An example of a
teachers response

Professional Values
PV1
PV1 I am committed to developing my digital pedagogy to improve
through reflection on my practice to inform learning goals.
Teacher
Belief Statement
“I therefore seek to facilitate students’ learning through
contextualized, stimulating and relevant experiences which they
share with others, drawing, where possible, on prior knowledge and
experience. PV1”

The research project
This doctoral research project has investigated the pedagogical reasoning of nine teachers who significantly use
technology in their teaching. The aim of this research project is: To understand how teachers reason with
technology and what influences their development of technological pedagogical reasoning. This research has
used a qualitative frame to obtain the voice of practicing teachers. Ethics approval was gained from the
university and Department of Education, Training and Employment prior to any data collection tasks being
completed. The teachers purposely selected have diverse teaching contexts and are at differing points in their
teaching careers. Data has been collected in the form of video stimulated interviews, think aloud concept
mapping and the SCPDF digital portfolios (Smart, Sim, & Finger, 2012, 2013a, 2013b). This paper has been
prepared to describe in more detail the Digital Pedagogical License portfolio and what has been learnt from this
digital portfolio approach that can be used to inform teacher education.

Informing teacher education
After thematically reviewing the data, this section presents a number of factors from the SCPDF that could
inform teacher education. The first describes how a formalized portfolio structure, based on evidence, can
provide a more meaningful layout for the teacher education portfolio. The second theme shows how an informal
mentoring and review structure was established to support the development of digital portfolios. For teacher
education, the practicum experience could be enhanced with use the digital portfolio where discussion is
directed on the collection of evidence and mapping to the professional standards. The SCPDF created a network
of mentor teachers that shared their DPL’s with other teachers and therefore allowing other teachers to see their
teaching evidence. For pre-service teachers the opportunity to view an experienced teachers digital portfolio
would provide valuable opportunities for professional conversations to improve practice. Finally, the SCPDF
asked teachers to a prepare a digital portfolio based on two or three items of evidence and that evidence was
presented in a formatted structure. The digital portfolios were built around the evidence and mapped to the
indicators unlike most pre-service teacher portfolios where the structure is based on the professional standards
with multiple pieces of evidence included in the discussion.
Formalised structure
As shown by the adoption figures in Table 1, many state teachers throughout Queensland prepared a digital
portfolio. The approach relied on early adopters spreading the message within their schools to encourage/mentor
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other teachers to complete their ICT Certificate or Digital Pedagogical License. The department or school
principals never mandated the initiative but school technology funding was linked to the number of certificates
issued to teachers at the school.
The completion of the Digital Pedagogical License was not a simple cut and paste task, it required the teacher to
think about their teaching and using technology along with gathering evidence to support their ideas. Evidence
needed to be critically reviewed to ensure it covered all of the indicators for professional knowledge,
professional relationships, profession values and professional practice (as shown in Table 4). The indicators
were checked to ensure all were captured in the portfolio (for example in Table 7 the mapping of PV1).
Although the SCPDF did not use the professional standards as a framework, the SCPDF used a technology
focus to encourage teachers to improve their practice of using technology for teaching with many teachers
taking up the challenge to prepare a digital portfolio. They were offered no rewards apart from personal
satisfaction and a formal certificate distributed via the principal in recognition of their effort. The sad news is
that with a change in government and funding to support the program was significantly reduced. A message
from Alessandra was that it was assumed that teachers were using technology now and so did not need to
complete the SCPDF digital portfolio process.
The message for teacher education is that a formal structure for a digital portfolio does not necessarily have to
rely on professional standards. Currently, for Australian higher education institutions, the format and approach
for preparing a digital portfolio has most commonly been conceptualized on the Australian Professional
Standards for Teachers (AITSL, 2011). Pre-service teachers prepare a response for each standard including
details of the evidence they have collected to support their response. As teaching is a complicated process, many
items of evidence are repeated for each standard with little explanation to explain the item in depth, the context
of where it was collected and what it means for the pre-service teacher. The focus is on showing competency to
the standard and little regard to how the evidence is discussed and presented. The structure and headings used
for the DPL are focused on telling a story of the evidence in the context in which it is situated. Intermingled in
the evidence are references to the indicators when the teacher is talking about values, knowledge, relationship
and practice. Maybe this approach could be used in teacher education, where students describe evidence items
and references are made in the evidence description to the professional standards. The items headings shown in
Table 3 provide a framework for reviewing the evidence and focus areas that are important for pre-service
teachers to understand. Only three items of evidence were used in the DPL and that was sufficient for an
experienced teacher to be able to explain their practices. Pre-service teachers could use three items of evidence
to explain their emerging teaching practice and they could collect that evidence on their practicum experiences.
Assessed by a network of peers and generate conversations
The program relied on a set of early adopters spreading the message within and across schools. Many of these
early adopters were assigned roles of Accredited Facilitator and were responsible to peer review and mentor
teachers to complete the SCPDF. These facilitators participated in a supported network to share experiences and
provide feedback about the framework across schools/regions. They were not designated positions separate from
their teaching roles; many facilitators were still full-time classroom teachers. In Queensland, maybe universities
could target SCPDF certified teachers to supervise pre-service teachers.
Portfolios that are prepared as part of a pre-service teacher education are usually developed as a solo exercise in
evidence gathering to show competence against the professional standards. However they have the potential to
be used to generate conversations around teaching practices and obtaining suitable evidence. This would
facilitate professional dialogue between the pre-service teacher and practicing teachers in the practicum schools.
Wolf, Whinery, and Hagerty (1995) emphasised the importance of professional conversations around portfolio
development focusing on artefacts and using portfolios “built around a specific and extended teacher enterprise”
(p. 30). These professional interactions are evidence of the importance of being part of professional
communities. Shulman (1992) suggests that portfolios “institutionalise norms for collaboration, reflection and
discussion” (p.396). Professional conversations around digital portfolios give the conversation shape and scope
rather than leaving it to each to start the discussion.
Open viewing of pre-service teacher practices
Many pre-service teachers prepare a digital portfolio based on professional standards in line with their
university requirements as part of assessment, for registration or for marketing of their teaching practice for
recruitment. The SCPDF used a network of teachers to review, assess and mentor teachers to complete their
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digital portfolio. This process required teachers to share their digital portfolios with other teachers, making
visible the hidden technology practices of these teachers. As stated in the previous point, this would generate
conversations around what that teacher was doing, how they did it and what response they got from their
classroom experiences. This open viewing of teaching practices provides valuable opportunities for
professional conversations around teaching that the pre-service teacher can benefit from. The traditional
approach of keeping teaching practice private (especially for a novice who is afraid to expose vulnerabilities) is
reversed to making it open and therefore open to mentoring to improve professional practice.
Change focus of digital portfolio
Pre-service teachers complete school based practical experience as part of their teacher education. For many,
this is their first experience as a teacher in a school. Practicum also provides opportunities to collect evidence of
their teaching experiences for inclusion in assessment and their portfolios. As portfolios are usually set as end
of teacher education requirement, the chances to collect valuable evidence may have been missed in previous
practicums. Pre-service teachers need to be aware of the requirements of the digital portfolio before their
practicum to ensure they are aware of what evidence and when to collect the required evidence to be able to
complete a treasured digital portfolio. This should not be a checklist of evidence items. Teacher education
needs to change the focus of the digital portfolio as a container of evidence to a reflective tool, which is
continually updated through teacher education and enhanced while on professional practice. Wolf (1994)
suggests that portfolios should not be: resumes listing activities and accomplishments; overflowing containers of
evidence indiscriminately collected; or scrapbooks of assorted mementos filled with personal meaning. He
purports that portfolios need to be places of serious self-reflection and allow opportunities for critical
examination by self and others. Changing the focus of the portfolio from assessment to reflection tool would
make the portfolios richer for the pre-service teacher and reviewer (academics, supervising teacher, peers and
potential employer).

Conclusion
This paper has provided a detailed description of a digital portfolios approach used by Queensland teachers.
The format and approach had been developed to encourage teachers to review their teaching practices and
incorporate technology. Over half of Queensland state employed teachers took up the challenge and completed
either an ICT certificate or the more advanced DPL. Using this approach it is suggested that digital portfolios
can be used to review and renew professional knowledge, values, relationships and practice and conceptualised
and supported as a continuous process of reflection and renewal. It is important for the teacher to have a sense
of agency to update, review and improve their digital portfolio over their teaching career. As digital portfolios
offer this great opportunity to capture aspects of teacher’s work, they can be used as reliable data sources for
educational research.
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Design principles for Massive Online Courses: examples
from first year teacher education
Rob Phillips
School of Education
Murdoch University
A new set of ‘common first year’ teacher education units has been developed at an Australian
university. This paper discusses the further development of these units for large enrolment online
degree programs. A needs analysis was performed and contemporary best practice consulted to
develop a set of design principles that guided the redevelopment. The implementation of the
design principles is discussed, and a formative evaluation of the conduct of the revised units is
reported. Student and tutor feedback supported the new unit designs, but also identified some
areas for improvement.
Keywords: educational design, learning design, AITSL standards, first year experience, preservice teaching, MOOC

Introduction
The design of online learning environments that combine effective pedagogy with appropriate use of technology
is an ongoing area of interest in higher education. This paper describes the (re-)design and (re-)development of
units of study (courses) in the first year of a teacher education degree offered fully online through Open
Universities Australia (OUA). Open Universities Australia is a business consortium which offers students from
any background the opportunity to pursue their university dream without any prerequisites other than the ability
to pay their fees. OUA students, therefore, come to university with very diverse skills. Most students are mature
aged, and, while some have other qualifications, many have only a secondary education, which may be
incomplete.
Background
In 2012, a School of Education at an Australian university became the first institution to be accredited to the
new Australian Institute for Teaching and School Leadership (AITSL) standards. In order to meet these
requirements, the entire Bachelor of Primary Education and Bachelor of Early Childhood Education
courses/programs were redesigned from the ground up. Part of the redesign involved a set of eight Common
First Year (CFY) units of study across both courses.
These degrees are offered to hundreds of on-campus and regional enrolees of the university, but also to
thousands of OUA students. The CFY units were offered in 2013 only to direct students of the university. The
project reported here focuses on the revision of the new units, following their first offering, for the much larger
cohort of OUA students. The project was also aligned with various elements of the university’s Strategic
Plan.The School of Education was in a good position to respond to these initiatives, because student-centred
pedagogy was already entrenched in the School. In particular, the School had a history of using workshops
instead of lectures, and continuous assessment instead of examinations.
This paper discusses the redesign of the common first year units, based on a set of best-practice design
principles. It then outlines a formative evaluation of that redesign, before presenting the results of that
evaluation.

Literature
This work is informed by Kift’s (2009) six First Year Curriculum Principles, which are particularly relevant to
OUA students:
•
•
•
•

Transition: from their previous educational experience to learning in their discipline;
Diversity: accessible and attuned to student diversity;
Design: learning-focussed, explicit, scaffolded and relevant;
Engagement: engaging and involving pedagogy which enables active and collaborative learning;

• Assessment: assessment should increase in complexity from the first to later years; and regular, formative
assessment should occur early in the program of study; and
• Evaluation and Monitoring: good first year curriculum design is formatively evaluated to improve student
learning.
Approaches used in Massive Open Online Courses (MOOCs) were also adopted, because of the similarities
OUA units share with MOOCs. They have massive enrolments (~1000) and they are wholly online. They differ
in that they are not ‘open’ in the way that MOOCs are – students pay a fee to enrol. While MOOCs are a
relatively new phenomenon, they build on decades of research into technology-enhanced learning, discussed,
for example, in Collis (1996), Harasim, Hiltz, Teles and Turoff (1995), Herrington, Reeves and Oliver (2010),
Laurillard (1993, 2002) and Salmon (2003). A key finding of this body of work is the need for teachers to
support students to construct their own knowledge.
Current OUA units build on this research through facilitating students to form a community of learners,
supported by online tutors. These characteristics are similar to the original, ‘connectivist’ cMOOC concept
(Downes, 2012; Siemens, 2012), and contrast to the so-called xMOOC approach (Siemens, 2012) because of the
‘x’ in the name of some of the early commercial providers. In these approaches, teacher involvement is
minimised.
Following this reasoning, an OUA unit can be called a ‘c-MOC’ – a Massive Online Course with connectivist
(or constructivist) underpinnings.

Needs analysis
A Needs Analysis was performed, in which the existing unit designs were analysed in terms of their:
•
•
•
•

suitability for fully online study;
scalability for OUA class sizes;
suitability for students of diverse backgrounds new to university; and
effective use of the Blackboard Learning Management System.

This analysis of the initial offerings of the eight CFY units identified that each had its own strengths and
weaknesses. Some units were designed for face-to-face teaching and were then ‘ported’ online. Others were
designed specifically for online study. The needs analysis concluded that, if the best features of each unit were
integrated into all units, then an excellent design could result. This analysis led to a set of design principles for
high-quality, contemporary units that make appropriate use of technology.
In some cases, units already incorporated Herrington, Reeves and Oliver’s (2010) authentic e-learning approach,
while other units were found to benefit from such an approach. Benchmarking elements of Marshall’s (2007) elearning Maturity Model were also used in developing the design principles.

Design principles
A set of design principles was enunciated to guide the design of the CFY units. The intention of the design
principles was to develop a much closer articulation between the offerings of the units in different enrolment
modes (OUA, on-campus, regional). Rather than being seen as the main element of the learning environment,
face-to-face workshops for on-campus students were viewed as an added bonus of on-campus study. This
approach was underpinned by the School’s decision to appoint 'unit champions', principal unit coordinators
(who are typically full-time academics), who have central responsibility for the design of all offerings of a unit.
The Design Principles are discussed individually below, together with their implementation.
Guide to the course
A need was identified to clearly explain to students how the entire structure of the degree program leads towards
their emerging professional identity, and how individual units contribute towards the course as a whole. A
website is being developed with three components: belonging to the university ‘community’; becoming a
teacher through the School of Education; and being a great teacher. Space prevents further discussion of this
initiative.
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Guide for students
A further need was to provide a guide for students about how to study each unit, and why. Existing units
assumed that students knew what was required, but students may have had assumptions different to those of the
unit designers, especially where innovative learning designs were used. This design principle accords with
Marshall’s (2007) prescription (D3-3) for an explicit plan that “guides the communication to students of the
relationships between course [unit] elements”, so that students have information about how to interpret learning
activities and assessment items (p. 83).
Topic synopses
Much of the information provided to students was previously in formal, academic language. This design
principle set out to communicate to students in words beginning students from diverse backgrounds could
understand. Weekly online learning activities also tended to be presented as individual items without any
contextual information about how the activities fitted into the unit as a whole.
The topic synopses were conceived of as brief ‘advance organisers’ for each topic, providing an overview of the
expectations of students for each week. The topic synopses were purposely written in colloquial language to
humanise the experience (Haughton, Sandt, & Slantcheva-Durst, 2014) and speak directly to students of diverse
backgrounds. An exemplar is below:
In this first teaching week we will explore the idea of the ‘digital world’. This term, and similar
terms, are used commonly in popular language, but what do they mean? We’ll explore some
definitions. We will also explore the different digital worlds you live in: your personal digital
world; your learning personal world as a student; and your professional digital world when you
graduate. This unit is organised around these three ideas.
We will also help you to understand what ‘sense of place’ means, and why we need to change and
adapt to the digital world. We will think about mobile technologies and how these are changing
our lives. You’ll need to read chapter 1 of the textbook, and view some thought-provoking videos
to give you some background to the discussion.
We will also get you started on your first assessment (the video presentation about “why I want to
be a teacher in a digital world”), by providing a tutorial on video editing software. Finally, we
will help you to get started on scripting your video.
Vodcasts
In line with expectations of modern unit design arising from the MOOC and flipped classroom movements (e.g.,
Khan, 2014 and TED, 2014), recorded mini-lectures (vodcasts) of 3-4 minutes duration were planned for each
topic. These were professionally produced and edited.
Multiple vodcasts were produced for three of the four units offered during the first study period. In one case,
there was one video per 4 week module; in the second case there were module overviews and weekly topic
vodcasts; and in the third, content-heavy unit, there were multiple short vodcasts for particular topics. In the
fourth unit, a unit coordinator was not appointed in time to create the vodcasts.
Assessment and learning activities
Substantial work with unit coordinators went into the redesign of assessment items and learning activities.
Changes were made to learning outcomes and assessment items for 6 of the 8 units, in line with Marshall’s
(2007) best practice statement D3 “Explicit linkages are made in the design rationale regarding the pedagogies,
content and technologies chosen” (p. 82).
In some cases, units were radically restructured to make them appropriate for the characteristics of the student
body and the OUA environment. In other cases, relatively minor revisions were needed.
Assessment mapping
University processes already address Marshall’s (2007) best practice statement L8-1 “Assessments are
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described in terms of course and programme objectives and requirements” through the automatically-generated
Unit Outline (p. 56). What was missing from the policy environment was Marshall’s (2007) statement L1-1
“Learning objectives are linked explicitly throughout learning and assessment activities using consistent
language” (p. 9).
A design principle was developed to explicitly display the mapping between learning outcomes, assessments
and graduate attributes in a single table. This initiative was implemented in some of the units, but not all.
Scaffolding
The project intended to collate existing skill-scaffolding information from individual units into a centralised
website, so that helpful information could be shared within the School. The idea was that tutors and unit
coordinators could create new resources about common tasks (e.g., video editing, mind mapping, etc.) using a
‘crowdsourcing’ model. However, no progress was made on this because a suitable web hosting solution was
not available within the university.
Modeling
Given that some of the new units were quite innovative, and students might find it difficult to know what was
required of them, the design principles specified the provision of exemplars that ‘modeled’ the type of work
students were expected to produce. Where assessments remained unchanged from 2013, model answers were
provided. However, in units with new assessments, no model answers were available. In these units, exemplary
student submissions were collected, for use as model answers in future study periods.
Guide for tutors
The design principles specified a guide for tutors that provided details of how to facilitate learning and how to
mark student work consistently within each unit. This arose from observations in the Needs Analysis that too
little information was provided to tutors and students about how to approach weekly topics. In the relatively
small on-campus classes, lecturers could readily provide verbal information to address questions, but this was
not the case in the OUA model. Therefore, the Guide for Tutors was proposed to make the implicit explicit.
A formal Guide for Tutors was only produced for one unit. However, this was not problematic, because the
information available in the revised units was substantially greater than in previous versions, and OUA unit
coordinators and tutors were able to address emergent issues effectively.
Blackboard template
The Needs Analysis identified that the Blackboard Learning Management System was used in a very clumsy
way that required multiple clicks for students to access each piece of content. The graphic design was also
unattractive. A new Blackboard template was developed, with new banners and icons.
The content structure was reorganised to minimise the use of folders (and remove any confusing ‘description’
text). Instead, content was presented on a single page, where feasible. Where sections of content were too long,
a folder was used for that section. The revised structure enabled students to find what they needed in each unit
with minimum mouse clicks, and, at the same time, see the content in context.
Two changes were made to enable students to more easily know what they needed to do during the unit. The
first of these was a more detailed Program Calendar, which provided a tabular, weekly overview of the entire
unit, with hot links to relevant topics and assessments. The second pedagogical change was to present the
Assessments as a single page, with a table at the top which summarised all the assessments

Evaluation-research approach
This study addresses two evaluation-research questions.
• To what extent, did the design principles, as implemented, contribute to an effective, contemporary online elearning environment?
• What aspects of the e-learning environment need to be improved?
This, largely formative, evaluation examines the roll-out in Study Period (SP) 1, 2014 of the first four CFY
units. It considers the extent to which the design principles have been implemented, and how well they have
worked for OUA students and tutors. The study investigated the processes involved in implementing the design
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principles, and reports (above) on a desk audit which visited selected parts of each of the implemented
Blackboard sites.
To guide interpretation of the findings, the broad characteristics of the four units studied are summarised in
Table 1.
Table 1: Broad characteristics of the four Common First Year units.
Unit
ICT in Education
Language and Literacy
Child Development
Performing Arts

Characteristics
Authentic learning design with students developing artefacts for
publishing on a blog, including a video production and a reflective essay.
Some aspects of an authentic learning design with students developing
both their own personal literacy, and their understanding of multiliteracies, through a portfolio.
A content-focused unit introducing students to the major theories of child
development. Assessment is through online tests and a learning journal.
Authentic learning design with students developing an ongoing portfolio
of performing arts artefacts, including videos, songs and newsletters.

Method
Formative and summative feedback was sought from OUA students and tutors about pedagogical and technical
aspects of the new unit designs. This was achieved through qualitative responses on the Blackboard discussion
forum. A dedicated forum was set up for each of the tutorial groups for each of the four units running in Study
Period 1, 2014. Because we were interested in feedback on the changes made, responses were only sought from
students who had studied units in the earlier format. Those students were asked to respond to the following
questions.
• What do you think of the new Blackboard interface? Is it more engaging? Are you able to get where you
need to be with fewer clicks than before? What works well and what could be improved?
• What are your views about the way the content is organised on the Blackboard site? Is it easier for you to
know what to do?
• How helpful do you find the video mini-lectures?
• Focusing on the broad, learning aspects of the unit, what works well and what could be improved?
An ‘anonymous’ option was provided, but used sparingly. There were 57 student responses and 25 tutor
responses, although some were responses to earlier comments rather than direct answers to the questions posed.
Approximately 60 pages of feedback was collated and organised into themes for each unit. Overarching themes
across the units were then drawn together. Follow up emails to Unit Coordinators sought confirmation about
particular issues.

Results
Overwhelmingly, students and tutors provided positive feedback about the new units. Students are finding the
units "fun" and "practical", and wish "more units were like it". One student appreciated the “balance of
purposeful task, reflection and assessment activities”, while another was already imagining “how I can use all
I've learnt in my classroom some day”.
Some experienced students appreciated the changes compared to previous units. “Finally it seems we are seeing
what is being preached being put into practice.”
Students appreciated the move away from reliance on academic reading and writing, and the clarity of
information provided. Tutors also expressed a view that the new units engaged students more.
The new Blackboard interface received strong acceptance from students and tutors. They found the interface
easier to use; the colours and layout had improved; the left hand menu bar “makes accessing the modules and
topics a lot easier and quicker”; and it takes fewer clicks to access tasks and materials. Student also appreciated
the Topic Synopses, the new Assessments page layout, and the weekly ‘flow of tasks’. Tutors reported fewer
queries from students about finding relevant information. Despite the strong support for the new interface, the
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clumsiness of the Discussion Board interface was repeatedly raised by students, as discussed below.
The mini-lecture vodcasts were very popular among students, for the range of reasons displayed in Table 2.
Table 2: Summary of perceived benefits of the vodcasts.
Benefits
General

Concise overview
Visual and auditory learners

Increasing a sense of belonging
Convenience
Reinforcement

Evidence
“These are hands down the best improvement this year! I
can appreciate that they would take a significant amount
of time to produce, but they are such a great way to
synthesise and review information.“
“I didn't have to find a huge amount of time to get an idea
of what the week held for me.”
“[As] a visual learner it has helped me to get a broader
understanding of the topic prior to reading, watching
videos and undertaking tasks. I have taken a lot of what
has been said in these brief introductions and then applied
it to my learning, giving me a much deeper clarification on
the topic.”
“As an online learner I really appreciate these mini
lectures - to see a human!”
“You feel like you are actually a Uni student”
“Playing the audio in my car has really assisted in my
understanding of the Unit (and [I’ve] learned quite a bit in
the process)”
“I could play them back to absorb information”
“The short chunks allow students to grasp the key
concepts”

Despite these positive findings, some shortcomings were noted in each of the four units, concerning, overlap
between learning activities and assessment, student and staff workload, and appropriateness of assessment.
These were largely teething problems which could be resolved relatively easily.

Overall areas for improvement
Several issues consistently arose across each of the four units evaluated. The most noteworthy of these
concerned the clumsy and time-consuming nature of the Blackboard interface; and the design of learning
activities that are appropriate for OUA students.
Discussion Board Interface
While significant issues also arose with respect to marking and group management in Blackboard, the major
focus of this paper is on the Discussion Board interface. For many years, one of the major tools used in
Learning Management Systems has been the discussion functionality (Collis, 1996; Harasim, et al., 1995;
Salmon, 2003). In the School of Education, discussion forums underpin every unit offered online. However, this
study identified significant inefficiencies in the way the Blackboard Discussion Board works, and these impact
on the ability of students to interact with each other, and with the opportunity for tutors to facilitate learning in
the time allocated for their work.
Students and tutors commented on the number of clicks needed to move from one discussion thread to another.
In the current implementation, students click on a forum, then, after it loads, they click on a discussion thread.
To go to another forum requires two clicks back, and then two clicks forward to the next thread. The continual
clicking back and forward makes it difficult to return to a relevant post. Students report:
I still find it difficult searching for information in the group discussion board. It is time
consuming going in and out of threads looking for that little useful nugget of information.
One student suggested that the discussion forum functionality should work in the same way as many other
‘forum’ solutions:
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It would also be time saving if it were possible to view all the posts of a topic on the Discussion
Board at once without having to constantly go in and out of each post’s thread.
Students also reported problems with searching and ‘flagging’ information, reductions in functionality with
system upgrades and ongoing bugs in the system. In summary, the discussion forum environment at this
university is inadequate for a contemporary online learning environment, and it is unproductive for tutors and
students. The extent to which these issues are related to the Blackboard product itself, or the implementation at
this university, is unclear.
Learning activity design
Both tutors and students expressed some concerns about the opportunities for collaboration and social learning
in the four CFY units. Despite this being a desirable aim (Collis, 1996; Harasim, et al., 1995; Salmon, 2003),
and a deficiency in the current learning designs, the scale of OUA units makes this problematic. OUA tutorial
group sizes are initially 75, and, while they typically reduce over time due to attrition, they are still significantly
larger than advisable for effective small-group online teaching. OUA tutors are also only paid for eight hours of
online facilitation per week, and this mitigates against the design of engaging small-group activities, and makes
it difficult for students to engage in meaningful discussion.
Various experiments are being pursued to establish smaller ‘study groups’ within larger groups, but, to date,
these are not sustainable. The implementation of Blackboard at the university also imposes technical constraints
on attempts to implement small-group learning activities.

Conclusion
The overall finding of this work is that the implementation of the four common first year units have occurred in
broad alignment with the design principles, and the implementation of the design principles has led to an
improved student experience. Most elements of the design principles have been implemented as planned in most
units. There was substantial positive feedback from students and tutors about the c-MOC design, including the
user interface, the organisation of information and content, and, particularly, the mini-lecture vodcasts.
Nevertheless, some fruitful areas for improvement were also identified, and they are being addressed.
Two outcomes of the study, however, are not so easily resolved. The Blackboard product, or its implementation
at the university, is not able to meet the needs of students and teachers in large units like those offered to OUA
students. The functionality of discussion boards and group and marking management simply does not meet
requirements, and students and tutors waste substantial amounts of time clicking between screens in the
interface, rather than learning.While it is important to ensure that the system functions on a 24x7 basis, and can
manage the load placed on it, it is also important to ensure that the system provides an efficient learning and
teaching environment, where tutor and student time can be used effectively.
The second issue that needs ongoing work is in establishing meaningful opportunities for collaboration and
social learning within the ‘large group’ OUA environment. Finally, this paper has presented some initial
evidence that it is possible to design engaging online learning environments for large classes, which draw on
both the historical principles of educational technology and emerging approaches, such as mini-lecture vodcasts.
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“We will fix the deficit”: deficit theories in the literature of
educational technology adoption
Julia Thornton
RMIT University, Melbourne
Literature that hopes to explain or instruct in the use of educational technologies in universities
tends to occur as deficit theories of technology use, implicit in several bodies of literature. This
paper addresses the hidden and not so hidden discourses about how to improve use of educational
technologies. Five ‘instrumental’ bodies of work are analysed; the lists and instructions that make
up ‘cookbooks’ of information on how to use educational technology, information literacy
literature that stems from librarianship, the novice/ expert theories which underpin some forms of
classroom instruction, Prensky’s ‘digital natives/immigrants’ theory, and that group of theories
arising from Roger’s ‘diffusion of innovations model’, including the ‘technological adoption
model’ (TAM). I argue that each of them differs in conceptualising user agency, the form that
knowledge takes, the nature of social change and the culpability of the user while maintaining an
instrumental approach that is ultimately based on techno-utopianism.
Keywords: Deficit theories, educational technology, learning management systems

Introduction
Discourses on academic use of educational technology do what discourses usually do, they shape understanding,
including the way that educational technology use is understood. They also shape the research questions
normally asked and the answers that people are prepared to accept. Many forms of writing about educational
technology purport in some way to cover the transition from being unable or unwilling to use conventional
educational technology to adopting it - making it work to some effect. This instrumental discourse confines
thought about use of Learning Management Systems (LMSs) and other educational technology to a narrow
range of theories of behaviour change, which may be explicit or implicit in the discourse. Argyris and Schon
(1974) employing Polyani's concept of tacit knowledge, called such action based theories, “theories in use", to
distinguish them from more formal theories. Yet even where the literature is explicit about how changes to
technology adoption behaviour might occur, it is still possessed of implicit theories in use about human nature,
educability and social change. Most analyses imply deficits in some aspect of technology use. It is these that this
paper is intended to open up.
To illustrate how academic adoption is depicted in work that seeks to encourage some ‘adoption’ or ‘use’ of
educational technology, I have largely confined myself to literature and instructional writing that supports the
adoption of LMS's, particularly Blackboard, in academic teaching and learning. This work has a longer history
than that associated with adoption of social media as educational technology. I have selected work I think forms
and informs the variety of discourses prevalent across the field. Included, therefore, along with journal articles
and academic literature, is instructional writing - those drop-down menus and lists of steps found when clicking
‘help’ buttons as well as similar lists of steps to mastering some specific form of technology issued from time to
time by universities to assist adoption. Thus although the subject content might be narrow, the genre, ‘assistive
writing’ is broad.
My main criterion for inclusion of any particular type of assistive writing is whether the primary goal of such
literature is instrumental. By ‘instrumental’ I mean intended to make things work or to be the means of
achieving the goal of working with technology. The defining characteristic of such writing is that it is
teleological - the means to a functional end, defined by the purposes served rather than by, for instance, seeking
phenomenological perspectives on its meaning to the user. It is not about how we feel or experience, nor is it
necessarily about careful empirical description of the processes of actual adoption of educational technology, it
is about attaining use as an end in itself.
It is a peculiar feature of these instrumental literatures that they appear to consistently entail deficit theories to
account for the cause of non (or poor) technology use. Heidegger (1977) is helpful here. He defines ‘cause’ as
"being responsible for something else" (p 7). Heidegger himself is fully aware of the ambiguity that the idea of
‘cause’ especially when read as ‘responsible for’ can harbour. He points out that it can be understood either as a
(moralistic) ‘lapse’, or it can be understood as ‘effecting’ (in the sense of a factor effecting a change) (p 9).

Pursuing these two interpretations beyond Heidegger, both point to possible lacunae in the development of
technology use. A moralistic lapse is clearly a matter of a fault in the agency of the user or in some other
significant technological agent that results in a gap in execution of desirable ends. By contrast, a fault in
‘effecting’ is morally neutral, but a matter still of a gap to be located and remedied in the manner of how to
effect technology use. One can make things work or be the means of achieving the goal of ‘working’ either
passively as does a tooth in a cog, or a windmill in response to wind - to use Heidegger's analogy (p 14) - or
actively, as does a craftsman. Both types of causal attribution are evident in the writing on educational
technology use. But given that instrumental writing, from sets of instructions to analytic literature are aimed at
making things work, the consequences of allocating the cause of the deficit to one side or the other are great.

Major orientations
Three orientations to adoption of online education technology show up in writing on the matter of instrumental
adoption of educational technology; a teacher or pedagogy focus, an organisational focus, and a technological
focus (e.g., Conole, 2007; Hannon, 2008; Reid, 2012). Dahlberg, (2004) basing his distinctions on the wider
field of internet studies makes much the same separation, calling the divisions, "uses, artifacts and social
contexts"(para.2). These three orientations constitute macro level frames for informing discourses about what
is going on. Teacher or user focused solutions to adoption take some aspect of the person adopting the
technology to be the primary factor in successful use. Technologically focussed solutions take amending some
part of design or its implementation to be the operative features of adoption, and organisationally focussed
literature understands organisational transformation to be either a cause or an outcome of the successful
introduction of technology.
The mere fact of such disparate perspectives can led to problems. Proponents of these three orientations tend to
misunderstand each other, mismatch goals (Hannon, 2008, p. 389), ignore each other’s existence, or in the case
of the organisational focus, understand all three to be legitimate sites of manipulation. However these three loci
of enquiry also propose alternative problem sites. The problem orientation in each is to represent non use as a
deficit in something different; in teachers, absence of computer skill or insufficient knowledge of correct
teaching method; in technology, badly designed software or in organisations, insufficient management.
Given the size and extent of the literature tracing each of these three perspectives, in this paper I concentrate on
the orientation that focuses on the user. My second criterion for inclusion therefore is that the writing intended
to assist with educational technology use, or the body of literature analysing patterns of use, be that which
implicitly or explicitly focuses on changing the user directly. Literature which suggests that the main focus of
changed use stems from something about the technological or organisational context ‘driving’ that use is also
excluded. I intend to address this latter in a future paper. A further final paper will canvass the possibilities for
alternative perspectives that are not implicitly deficit approaches, and which may move forward a change in
problem framing and the orientation in research identifying and explaining patterns and perspectives on
educational technology use.

The user orientation
From its simplest manifestation, providing lists of instructions to fill gaps in computer operating information, to
more complex attempts to address shortfalls in pedagogical philosophy, user focussed problematisation also
leans towards user focused deficit identification. Ordering these along a continuum of causation and agency
from simplicity to complexity, types of deficit that appear in the educational technology literature include skill
or ability deficits, information deficits, learning deficits, developmental deficits, cultural and accumulated
environmental deficits and lastly, character deficits. These categories can overlap especially with their near
neighbours in the literature, however they can be illustrated via separating out the following bodies of literature
which have as their purpose, facilitating technology use, and which have been used in some form to advance the
adoption of educational technology.
Cookbooks or Lists
'Cookbooky' instructions on how to teach with technology describe technological interaction algorithmically,
manifested in guides and lists of instructions that are short, symbolic or generic sets of instructions. These
instructions are recipe like and incorporate an idealised work flow portrayed as a sequence of changes which are
more or less linear, although some paths may be simultaneously pursued. The term "cookbooky" comes from
Herbert Simon’s description of "the sciences of the artificial" (Simon, 1996, p. 112). This sort of instruction
assumes that all that is necessary to master technology use is information, usually arranged as a sequence of

321

activity ‘steps’. Some examples are relatively simplistic and prescriptive (CQU Academic Staff Development,
2010; Khan, 2005; R. Oliver & Herrington, 2001) . The CQU Teletutorial Guide (2010) succinctly
demonstrates the instrumentality of the knowledge to be conveyed,
This Teletutorial Guide seeks to explain what should be done to prepare and deliver a teletutorial,
when things need to be done, and who should do them. (p. 4).
"Cookbooky" instructions often take the form of some kind of list. Lists are frequently to be found on university
websites, giving instruction on how to use on-line tools and on the attendant policy pertaining to its use
(McIntyre & Bennet, 2010). Much of it is oriented to "how to..." without "why to..." and is contextless in that
information is typically about a step to add or correct an LMS entry, but does not describe its part in a process or
point out the rationale for it. The Melbourne University ‘Introduction to the LMS’ for instance is a purely
technical set of instructions - how to navigate around the LMS and its portal website. It almost completely
avoids reference to teaching (University of Melbourne - unimelblms, 2012).
In many of these guidebooks where instruction takes a less virtual form, the varieties of technology are the
whole of the focus (Bates & Poole, 2003; Dunn, Wilson, & Freeman, 2011; Manning & Johnson, 2011).
However there are also LMS specific guides, such as Southworth et al (2011) which is set up in the ‘for
dummies’ format like a recipe book. Sometimes the guide can be to one specific use of a single LMS,
Blackboard, e.g., to carry out assessment of laboratory skills (Epping, 2010). On occasion, the guide can be
almost totally isomorphic with the technology, the structure of the course ‘skills’ replicating the generic layout
of Blackboard's information architecture (Leo, 2011). Other guides are quite sophisticated and complex but still
qualify as ‘cookbooky’ by virtue of concentration on technique. This technique can be that of learning the
various technical genres of the technology (Clark & Mayer, 2011; Gosper, 2008; Iskander, 2008; Okada &
Connolly, 2008), or it can be devoted to the learning of appropriate personal techniques for interaction
(Anderson, 2004; Rudestam & Schoenholtz-Read, 2010).
The point of an algorithm or a recipe is to achieve the execution of a task, an almost exact definition of
instrumentalism. However their very construction as contextless chunks of technique may militate against their
producing any clarity in the mind of the user. They are based not on a workflow integrated with the purpose of
use, but on an assumption, as Weick (1995, pp. 97–99) understands it, that the problem is a problem of
ignorance stemming from insufficient information, and that more carefully organised and hierarchically
presented information will solve it. Cookbooky formulations of how to teach online are little tools which
develop and encode the ways in which new academic practice is to be understood. They mirror the layout of
Learning Management Systems in setting out ‘steps’ and they replicate and confirm that this is a correct or at
least an explicable arrangement. They act as a template for practice which reduces choice and simplifies a
multitude of possible approaches down to an acceptable one.
Nevertheless they postulate a deficit in technical skill, technique or information or all three. They treat
knowledge as uncomplicated ‘information’, delivered as an object or product to fill the gap; the user ‘agent’ is
absent from discussion but apparently willing to address the deficit; and the theory of change inherent in lists
and cookbooks is that adoption occurs when they do so.
Information Literacy
Information literacy grew out of library science but was soon widened to cover all aspects of use of information
and communication technologies. It includes concepts such as computer literacy and technological literacy in
general. It is distinct from the autodidactic expectations of the aforementioned cookbooks and lists, because it
adds a formalised concept of education to information finding about using technology. Information literacy can
be thought of as adding both targeted instruction and concepts of competence to users understanding of
technology use. Nevertheless it still constructs the problem of technology mastery as a gap or deficit in
sometimes a broad range of skills, but also in technological ‘competence’.
Information literacy proponents have articulated grand ambitions, understanding the acquisition of good
technological skills and sound management of information as revolutionising society (see e.g., Information
Literacy Meeting of Experts, 2003). It has also developed an extraordinarily large literature. A July 2014 search
of the Science Direct database returned 38,435 results for the term ‘Information literacy’. Rader (2002) in a
literature review spanning 1973 to 2002, found more than 5000 publications related to library user instruction
and information literacy, and Aharony (2010) collected 1,970 publications researching information literacy
between 1999 - 2009 from the Web Of Science database alone. Furthermore Rader (2002, p. 242) estimates that
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around 60% of publications on Information Literacy for that time period, pertain to higher education.
It is curious therefore, given the size and ambition of this body of literature, that more work has not been
devoted to assessing and meeting the information literacy needs of academics using LMSs or other educational
technology in higher education. This may be largely due to an overwhelming conflation of students with users, a
perspective that positions academics, if they are considered at all, as co-educators of students with librarians
(see e.g., Asher, 2003; Corrall, 2008, p. 28; Ferran & Virkus, 2011, p. 80; Ivey, 2003; Johnston & Webber,
2003, pp. 342–343; Rader, 2002, p. 243). Sproles, Detmering & Johnson (2013) note in their literature review
that collaboration and partnerships are a dominant theme and of these, most articles discuss partnerships
between faculty or teachers, and librarians (p.408). However LMSs do appear. There is some work which looks
at Blackboard as a means of educating students in information literacy (Farmer, 2003; Jackson, 2007) and some
that does the same for WebCT (Hightower, Rawl, & Schutt, 2007; Kraemer, 2003) in the much larger
Information Literacy literature devoted to educating students about information technology literacy.
Nevertheless, academics in higher education attend training sessions and other educational occasions in order to
understand how to use LMSs and other educational technologies. The majority of these sessions are one off and
address basic manipulation of the course management system (Meyer & Murrell, 2014). Although the literature
is silent on the matter, it is possible to suggest that trainers are informed or influenced by the tenets of
information literacy given that cross disciplinary interaction between academics and librarians in teaching
students information literacy competencies also acts as a vector for academics' approach to educational
technology. Certainly some academics are exhibiting high degrees of digital literacy and changed knowledge
practice in their use of educational technology across many of the criteria defined by digital literacy standards.
Paying attention to how this form of knowing about technology use is formally constructed can help to clarify
its orientational underpinnings.
Unsurprisingly, given the sheer size of the literature, information literacy (IL) is a diffuse perspective largely
held together by its focus on practical outcomes. As Tuominen (2005) says, "Many, or most, texts on IL consist
of normative prescriptions of information skills needed in modern society" (p. 330). Such prescriptions are to
be found in information literacy publications which describe models and standards for IL (Bawden & Robinson,
2002; Doyle, 1994; Johnston & Webber, 2003, p. 341 ; Rader, 2005). These standards are generally formulated
as lists, but more recent work has included multidimensional rubrics (Reedy & Goodfellow, 2013). The
SCONUL "Seven Pillars" model which was first developed in 1999, and substantially updated in 2011, has
always had some features of a rubric that have over time been refined (SCONUL Advisory Committee on
Information Literacy, 1999; SCONUL Working Group on Information Literacy, 2011b). The updated model
includes special sub- models for digital literacy (SCONUL Working Group on Information Literacy, 2012) and
for open education resources (SCONUL Working Group on Information Literacy, 2011a). The use of rubrics
reflect the field’s educational aspirations focussed around a staged or developmental idea of educational
acquisition.
While it must be acknowledged that the Information literacy approach makes some valiant efforts to move
beyond the instrumental, it can still be practised in an instrumental manner. Johnston and Webber (2003) note a
friction between "a surface learning approach (simply memorising and reproducing the content as presented
with limited attention to application or transformation to new contexts), rather than a deep approach (in which
the student intends to make sense of the content and develop a personal understanding)" (p 342). This
observation appears to reflect the difference between the aspirations of the field, and the exigencies of practical
delivery. At its most instrumental, Information Literacy defines a set of competencies that learners must achieve
(Ferran & Virkus, 2011, p. 72; Pinto, Cordón, & Díaz, 2010, p. 4), competencies that have been criticised as
consisting of "tick the box" approaches delivered as "one shot" training sessions (Johnston & Webber, 2003, p.
342). Information literacy has also been accused of leaving out the technological context as well as the social
and cultural context of computer use and task mastery (Lloyd & Williamson, 2008; Poll, 2011; Tuominen et al.,
2005). Such practice rests on a deficit conceptualisation of ‘use’.
Critics label its conceptualisation as objectified ‘information processing’ (Marcum, 2002; Pawley, 2003, p. 425)
associated with initial development of technological communication as information processing "which
established the fundamentals of signals, bits, measurement of information, and the role of entropy in the
information process" (Marcum 2002, p 3). In this respect Information Literacy can draw on a similar
conceptualisation of knowledge as the cookbook approach; it is object-like and can be transferred, unmodified
by the means of transference.
Little is said about the agency of the user. Users are assumed to be more or less undifferentiated in their range
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of technical or information management ability or in their motivation for mastery of competencies. In both
‘cookbooks’ and the information literacy approach, the problem is understood as intrinsic to the individual user,
but the attribution of cause is extrinsic. An absence of information literacy is (tacitly) attributed to a lack of
opportunity or to incorrect conditions for acquiring information. There are a few exceptions such as Pinto et al.,
(2010) who include user motivation and self efficacy as well as the users' preferred source of learning as factors
in an information literacy approach. A further exception to this appears in the two rubrics mentioned above The
SCONUL "Seven Pillars Model" (2011b), and Reedy and Goodfellow's "Digital and Information Literacy
Framework" (2013). Both rubrics utilise a ‘novice-to-expert’ construction.
Unlike the cookbook approach, Information literacy tries to move away from conceptualising the problem
purely in terms of absence of technical knowledge or technique. Nevertheless, extracted competencies acquired
by one-off demonstrations and rated by single ability standards suggest that the implied deficit is a competence
deficit which might also be construed as an information deficit or an education deficit.
Novice/Expert
The novice-to-expert construction of digital literacy found in the two rubrics setting out information literacy
standards presage another way to understand the ‘gap’ in mastery of educational technology that leads to non or
poor use. Novice-to-expert constructions posit the technological mastery problem as developmental. While this
reading might be taken as another form of information or education deficit, expertise is not only the goal but
progress towards it (progression is also an inherent property of this perspective) is achieved by incremental steps
towards expertise, moving along a necessary continuum. The transition from novice to expert is therefore best
characterised as implying a developmental deficit.
The idea of the expert pedagogue precedes the idea of the expert online pedagogue. The literature on teachers'
professional development which used a novice/expert divide as an explanation began in the classroom. From
teaching students it was adapted to teaching the teacher (Berliner, 1986; Kagan, 1992). From there it provided a
ready-to-hand frame for educating online instructors and for analysing their use of educational technology.
Kagan's (1992) literature review constructs the acquisition of teaching expertise developmentally as one of
"growth" and lists five steps to professional growth:
1.
2.
3.
4.
5.

An increase in metacognition
The acquisition of knowledge about pupils
A shift in attention
The development of standard procedures
Growth in problem solving skills. (p. 156);

These steps were variously added to and adapted by subsequent writers on professional development for online
educators. As an example, Meskill, Mossop, DiAngelo and Pasquale (2002) adapted novice /expert criteria first
developed in classroom settings to create a model of expertise in a technological setting. Meskill et al derive a
"novice expert continua" (p 3), in which broadly, novices focus on the machine, its apparent agency in their own
relationship with it and how it can manage student behaviour. They tend to treat student skills as being mastery
of the computer and outcomes as product-like. Experts by comparison focus on student learning, empowering
students to learn, and on the process of learning itself. This distinction between a computer oriented
understanding of online instruction where the computer or the instructional content does the teaching, held by
novices and the pedagogically oriented understanding held by online instructional experts is echoed in several
other studies (Fidalgo & Thormann, 2012, p. 2; Lane, 2008, pp. 5–6; Morris, Xu, & Finnegan, 2005, p. 78;
Pierson, 2001, pp. 419–420). Conrad ( 2004, pp. 39–40) offers an alternative distinction as the salient difference,
between novices’ adherence to content based delivery over experts’ development of socially-constructed
environments that connect with students.
Interestingly, the same model of novices concerned with the mechanics of computers and/or content
information, and experts concerned with pedagogy and learning design also appears as a feature of professional
development training for faculty in online education. Meyer (2014) remarks that the different types of content
for faculty development have changed over time. From early examples of "Just tell them ‘how the available
technology works’ and ‘how to apply the Technology’"(p. 95), professional development for online teaching
now emphasises pedagogy and instructional design. However despite the existence of a very large body of
research on expertise and technology as a whole (some examples of which are Collins & Evans, 2009; Dreyfus,
1984; Dreyfus, Dreyfus & Athanasiou 1986 ; Erikson & Charness, 1994; Charness, Feltovich & Hoffman 2006)
little or none of this literature on technological expertise appears to have influenced the novice/expert approach
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as applied to professional development in educational technology use.
Implicitly, the novice/ expert perspective on technology use amongst academic teaching staff demonstrates a
concept of ‘use’ as occurring along a developmental continuum, somewhat in the manner of Piagetian
developmental stages. It is hard to tell whether these developmental stages are understood to be lock-step, or
whether there can be movement in either direction through them. In some analyses such as Meskill, et al,
(2002), these stages are explicitly spelt out. In other work they are not, but a transition between a ‘novice’
functional approach and an ‘expert’ relational and communicative approach to pedagogy is implied by writers
who adopt this analysis.
The interpretation of the constitution of knowledge, in the novice/expert formulation is more sophisticated than
the mere acquisition of information. Knowledge has lost the object like construction of cookbooks and
information literacy in its more instrumental renderings, and is itself the thing to be transformed. The concrete
knowledge formulations of novices concerning computers and content are modified by steps into much more
abstracted conceptualisations of online education. The agency of the technology user is still however treated as
neutral. By and large, the organisational, interpersonal and emotional context, as well as motivations and
dispositions of novices and experts are left out of this discourse.
Between neutrality and personality
The three bodies of writing so far examined, whether they interpret the gap to be covered in mastering the use of
educational technology in terms of skill or ability deficits, information deficits, learning deficits, or
developmental deficits, primarily locate acquisition of technology use as a matter of learning in some form.
Needing to learn, from the perspective of that person providing the learning - the professional developer or
information provider - does not, or should not imply that an inability to understand or perform on the part of the
technology user is because of some defect in that user. Rather, (at least in modern times) it is the responsibility
of the professional developer or information provider to analyse and overcome that shortcoming. Situating the
responsibility for change with the person or system instructing the user appears to result in the agency of the
user in mastering technology being characterised as generally normatively neutral, and not part of the deficit.
The second major literature grouping addressed below, however, reverses that neutrality. Publications
concerning ‘digital natives/immigrants’ and ‘diffusion of innovations’ focus much more intensively and
specifically on academics’ use of information and educational technology. They also introduce ideas of the
importance of users’ dispositions or attitudes. The deficit to be overcome is understood as some property of the
user of the technology, by dint of a variety of intrinsic causes. While intrinsic causes may be 'no fault' in some
readings, other analyses introduce a notion of responsibility or even culpability on the part of the user for their
own technological inability.
A further difference between the two major groupings concerns implicit theories of change. The first three
bodies of work contain a gradualist, cumulative idea of progress towards an ideal state of ‘using’ educational
technology. As a theory of change it emphasises continuity. The second literature grouping however, conceives
of change as discontinuous, suggesting that disruption or breaks occasion a contingent sometimes revolutionary
change. Prensky's "digital natives, digital immigrants" is one such theory.
'Digital native/immigrant'
'Digital native/immigrant' literature could be considered one of the most foundationalist of literatures of
technology use, depending as it does on a deterministic idea of the relationship between generations of
technology users, brain development and the capacity to learn. What makes it useful for this discussion is that it
draws attention to the differences between student users of digital technology, including online learning
technology, and the use by their teachers of the same technology.
Marc Prensky (2001a, 2001b) divided users of internet technology into two primary groups in the pair of essays
which initiated the controversy over the legitimacy of the division. He named them ‘digital natives’ and ‘digital
immigrants’. The essence of Prensky's argument is that digital technology has caused a fundamental break or
discontinuity between the people who were born with it and who grew up using it - digital natives, who he
argues have “changed radically” (2001a, p. 1) - and those who had to learn how to use it after its introduction digital immigrants. This break is so significant in his estimation, that he calls it a ‘singularity’ – "an event which
changes things so fundamentally that there is absolutely no going back” (p. 1). The cause of this disruption is
that students have grown up surrounded by a ubiquitous environment of digital technology and as a result "think
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and process information fundamentally differently from their predecessors" (p.1). Moreover this revolution,
Prensky argues, has physically changed students’ brains. Amongst some followers of Prensky this argument
turned into an extreme claim for brain alteration in digital natives, including attributions of a rise in ADD
diagnoses, social isolation, and “internet addiction” (Small & Vorgan, 2008, p. 48-49). This revolution left
‘digital immigrants’ adrift, doomed to make their way as best they could in a world they could never fully
understand. "Today's older folk were 'socialized' differently from their kids, and are now in the process of
learning a new language. And a language learned later in life, scientists tell us, goes into a different part of the
brain" claims Prensky (2001b, p. 1). By invoking brain changes as the foundation of difference, Prensky
underscores the gulf between the two groups of users as deeply as he can.
Prensky's ideas were almost immediately taken up by writers who, feeling themselves in the middle of a digital
revolution, were keen to have graspable explanations, especially for students’ apparent ability to handle the
newly introduced technologies. Proponents included Barnes, Marateo, & Ferris, 2007; Cowling, 2012; Kurhila,
2006; McHaney, 2011; Oblinger & Oblinger, 2005; Phillip, 2007; Trinder, Guiller, Margaryan, Littlejohn, &
Nicol, 2008. Many of these authors, like McHaney (2011), understand the advent of ‘tech savvy millennials’ on
campus as an ‘inexorable influx’ of a ‘seismic force’ which calls for a complete rethinking by academics of
teaching and technology use. However subsequent studies suggest that students in fact use a limited range of
technologies for learning and socialising. In particular, students were frequently found to have similar
hesitations in using academic technology from LMSs to Library databases as those experienced by academics
(Bennett, Maton, & Kervin, 2008; Helsper & Eynon, 2010; Jones, Ramanau, Cross, & Healing, 2010;
Margaryan, Littlejohn, & Vojt, 2011). Kennedy et al (2009) for instance, found that there is little empirical
evidence for the construct of ‘digital native/digital immigrants’, and that "[t]here is great diversity in students'
and staff experiences with technology, and their preferences for the use of technology in higher education" (p.
3). Selwyn’s (2009) explanation for the rash of interest in the idea is that the discourse of ‘digital natives’ is one
of moral panic over the uncontrolled access to and use of technology by ‘youth’.
Despite keen interest in the ‘digital native’, few studies have examined the attitudes and practices of ‘immigrant’
academic educational technology users, or tried to look at their technology learning behaviours. Margaryan et al
(2011) for instance, discuss the ‘digital immigrant’ but collapse into the category the older student with older
academics. However there are two notable exceptions, studies that address staff attitudes and experience more
or less symmetrically with that of students. Waycott, Bennett, Kennedy, Delgarno and Gray (2010) report that
while staff and students took different perspectives on the purpose of the technology, "[S]taff ... identified
benefits relating to improving student learning, while students highlighted the convenience technologies
provided" (p 1207), nevertheless they shared concerns about the limitations of educational technology use in
teaching and learning. "Both groups mentioned usability issues, concerns about replacing face-to-face
interactions, and communication issues" (p 1208). Salajan, Schönwetter, & Cleghorn, (2010) traced both groups
experience of the introduction of Blackboard. They found that although students and staff started out with
relatively high expectations of it, by the end of the year in question, their expectations had dropped significantly.
Academics expectations however, dropped more significantly than students’ expectations. Thus there does not
in either case appear to be a clear trajectory of educational technology use or supportive literature which
unambiguously attaches to ‘changed brains’ or two separate demographies of users.
While it is fair to say that actual evidence for a "digital native/digital immigrant" divide is at best mixed, its
influence as a discourse persists, permutating explanations of how academics adopt educational technology.
Underpinning this discourse in addition to a ‘revolutionary’ and discontinuous theory of change, is a
technologically determinist understanding of the nature of knowledge as ‘hard wired’ into brains by the
experience of technology (see Oliver, 2011, p. 375). The locus of divided ability is in the culture or environment
of upbringing. Thus the deficit proposed by Prensky could be characterised as a cultural and accumulated
environmental deficit. This deficit formulation comes down harder on academic staff however. Bayne and
Ross's (2011) deconstruction of the digital native/immigrant opposition is a demonstration of a passive agency
which can be extended to all deficit theories which pertain to the absence of skill, ability, information, learning,
competence or development, amongst academic users of online learning technology, but especially those which
signify the cause of the gap as stemming from some kind of demographic or developmental explanation. They
understand this discourse as "the de-privileging of the role of the teacher". They analyse it thus: "Drawing on
the terminologies evident in the large popular literature, and the smaller academic literature on this theme, we
might extract the following:
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native
student
fast
young
future
multi-tasking
image
playful
looking forward
digital
action
constant connection
(Adapted from Bayne & Ross, 2011, p. 161)

immigrant
teacher
slow
old
past, or 'legacy'
logical, serial thinking
text
serious
looking backward
analogue
knowledge
isolation

They summarise this series of binaries by observing:
What we then see here is a structurally embedded de-privileging of the role of the teacher, aligned
with the 'immigrant' position – the old, the past, the slow, the backward-looking, the association
with modes of knowledge construction becoming 'obsolete', and dependent on analogue (print)
technologies. (2011, p. 161 see also Rose, 2003, for a discussion of the reward for smart
computer users and the pathologisation of reluctant users across the workplace.)
Passive or neutral agency, however, is a more forgivable deficit than complicity in ‘resistance’, an
underpinning of the discourse in the next group of theories.
Diffusion of Innovations and the Technology Adoption Model (TAM)
Rogers "Diffusion of Innovations" (1962) theory is hugely important both to designers of technology and to
educational theorists attempting to explain adoption of technology. At the time of writing, Google Scholar had
registered 47667 citations of the book. It is widely used as the theory of choice for studies of the uptake of elearning by academics in universities (Giardina, 2010; Roca, Chiu, & Martínez, 2006). Roger's model consists
of three parts, an innovation, an adopter and ‘diffusion’. The innovation itself must include ‘relative advantage’
- an improvement over previous ideas; ‘compatibility’ - it must be consistent with the needs of adopters; ‘degree
of complexity’ - it must be simple to use; ‘trialability’ - it should allow for experimentation; and ‘observability’
- it should be readily visible to others (Rogers, 1983, pp. 14–16). Comparative levels of these characteristics
determine its desirability to adopters. Rogers also describes the qualities of the technology user. These are
ranged along a scale showing the ‘innovativeness’ of the individual (p 22). He isolates five categories of
adopter to each of which he allocates a standard deviation of a normal distribution curve. Innovators' constitute
2.5% of the adoptive population; early adopters, 13.5%; early majority, 34%; late majority 34% and 'laggards',
16% (Rogers, 2010, pp. 279 – 280) The actual process of diffusion is defined by Rogers as;
...the process by which (1) an innovation is (2) communicated through certain channels (3) over
time (4) among the members of a social system. The four main elements are innovation,
communication channels, time, and the social system. (Rogers, 1983, p. 11)
Roger's diffusion of innovation theory sits like an atomic nucleus inside an electron cloud of offshoot theories
and models for which it provides a conceptual basis. As information systems researchers became more
interested in the problem of adoption due to increasing failures of organisations to effectively adopt information
systems so they turned attention to modelling human behaviour in much the same way as technical systems were
modelled (see Chuttur, 2009). I.S. researchers found Roger's model too complex, so their subsequent models
were an attempt to both simplify and rationalise adoption. This gave rise to a plethora of models with acronyms,
united in both modelling technology adoption, and in paying closer attention to the user. Early offshoot models
of adoption include attempts to address the educational development of users, such as the 'Concerns Based
Adoption Model' (CBAM) (Hall, Wallace, & Dossett, 1973). Hall et al. credit Rogers as a foundational
influence but they reframe Roger's problem from the way technology might address the needs of the user and
instead focus on the adopter's problem solving capacity and agency. This model too was understood to be overly
broad and complex by some researchers.
A second model was more successful in gaining interest. Researchers seeking adoption models with
methodological rigour sufficient to produce reliable measurements found Davis, Bagozzi, & Warshaw's, (1989)
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Technology Adoption Model (TAM) very useful. TAM itself is an attempt to create a statistically predictive
model of use based on two attitudes or beliefs; degree of perceived usefulness and amount of perceived use.
Davis, Bagozzi and Warshaw assert that the non adoption problem is one of ‘resistance’ and that adoption is
best explained by ‘intention’ to adopt (p 982). Their orientation is entirely to the concerns of "IS practitioners"
(p 999), those people in organisational IT departments whose job it is to implement systems that work, at least
from the perspective of acceptability. The model is adapted from ’intention models’ of social psychology, in
particular, Ajzen and Fishbein’s (1980; 1975) model of reasoned action (which Davis et al cite; 1989, p. 983).
The TAM model prefers to address extrinsic motivators suggesting this in turn is mediated by perceived
usefulness and perceived ease of use. TAM itself represents the origin of a major research bifurcation in that
‘intention to use’ and ‘usability’ became separate objects of study. ‘Intention to use’ led to further developments
in motivation studies, and continued to foreground the teachers’ intrinsic qualities, while ‘usability’ studies
researched technology design as the figure against the ground of user behaviour. The TAM model gave rise to
many variants; TAM2 (Venkatesh & Davis, 2000), TRAM (Lin, Shih, & Sher, 2007), and TAME (Ahmad,
Madarsha, Zainuddin, Ismail, & Nordin, 2010), as well as general tweaks to the model without renaming it
(Cheung & Vogel, 2013; Roca et al., 2006; Stewart, Bachman, & Johnson, 2010). While varying in the extent
to which they cast the user as an active impediment, these variants follow the model of denoting ‘intention to
use’, formed by other behavioural factors which vary slightly from model to model, as central to understanding
adoption. In fact some believe that the plethora of ‘patch up’ models to TAM has led to theoretical chaos
(Benbasat & Barki, 2007).
In the literature on educational technology the perspective that casts academic instructors as resisters forming
barriers to adoption is quite extensive (Bruner, 2007; Gutman, 2012; Lesht & Windes, 2011; MacKeogh & Fox,
2009; Mirriahi, Dawson, & Hoven, 2012; Newton, 2002; Quinn, 2012; Tabata & Johnsrud, 2008). Very
occasionally this literature, while still adopting the ‘resistance’ frame, argues that the meaning of noncompliance to academics ought to be understood (Selander & Henfridsson, 2012; Sobreperez, 2008).
Along with providing a core theory for models describing the transfer of innovation, the legacy left by Rogers is
‘resistance’. Rogers quite frequently uses the term ‘resistance’ to mean non adoption, despite positioning non
adoption as a rational choice (see e.g., Rogers, 1983, pp. 27, 198, 205, 250, 349). Other authors also use
‘resistance’ as synonymous with any non compliance, casually and without examination, understood as the
cause of non adoption. Resistance is never constructed as a Foucauldian counter-power or as a labour-process
issue, in this discourse (Braverman, 1974; Foucault, 1995). As a counter-power, resistance might be understood
as a rational reaction to an overly constricting or incomprehensible medium from the perspective of the user.
Rather in diffusion of innovation based models, resistance is an impediment seen from the perspective of
managers and technicians. It does not take a great deal for ‘resistance’ to be recast as ‘barriers’ to adoption and
for academics to be so classified, along with other organisational features e.g., Reid's (2012) five barriers;
technology, process, administration, environment, and faculty(figure 1, p. 3).
Rogers approach is steadfastly instrumentally rational. He understands motivation to be quantifiable and he has
a Durkheimian propensity for discriminating ‘social facts’ and to isolating the pathologies of a social group. The
theories of agency, knowledge and social change inherent in diffusion of innovation and TAM type models are
radically different from other discourses discussed. While the agency is of the user is understood to be more or
less under that user's control, being a matter of disposition or motivation, the effect of it is structural, as the user
is made object-like, constituted as a barrier, an obstacle to implementation of educational technology.
Knowledge is made completely agentic, becoming a matter of the users’ intention to grasp it. Social change
however is formulated as a discontinuous process, progressing in fits and starts against the odds of disruption
and resistance. The role of facilitating adoption has made a transition from a supporting and normatively neutral
educative approach to the user, to a discourse which easily slips into blaming the user for their own inability or
disinclination to use educational technology. The deficit, a matter now of character, is clearly in the user.

Conclusion
The deficit theories explored in this paper are arranged to suggest a typology. Cookbooks and lists and
Information literacy deal with lack of use or poor use as an immediate problem, although information literacy
takes slightly less of an immediate focus. This close and time limited focus strips out context, flattening
concepts of the user into a mere psychological stick figure, lacking both individuality and social context. As
users are parsed into a simplification, so solutions can take on a mechanical quality, where ‘add information’ is
the answer, but that information itself is also objectified. As more psychological and social context is added, as
in novice expert and digital native digital immigrant orientations, so the user becomes more visible. This adds
complexity to theories of knowledge acquisition. While both novice expert and digital native - digital immigrant
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theories posit a form of developmental deficit, they are divided by ideas of mental flexibility. This is tied into
how remediation is understood. If it is understood as a matter of more information or education, then mental
agility or motivation in the user is not problematised. Once explanations flip over to targeting characteristics
possessed by the user, then although the time frame considered is extended and the psychological and social
context of the user is added, these are understood as a huge impediment to mental flexibility and therefore to
change. The temptation to blame the user creeps in. Change in use takes place through disruption to these later
forms. The responsibility for disruption however lies primarily with the technology in digital native/immigrant
theories and with the user in diffusion of innovation/TAM theories. Thus an overall typology has axes that run
from simple (or no) personhood to a contextualised personhood established over time. But at the same time as
personhood is established, however, so is culpability in one form or another.
Engaging in deficit thinking about the users of educational technology thereby locks researchers into quite
specific forms of problematisation and eventually into convergent solutions. Re-problematising the question of
what users are motivated by, and how their behaviour and beliefs are understood, opens up new possibilities for
research into educational technology use. Alvesson and Sandberg (2013 pp 47-48) understand gap-spotting and
problematisation as two distinct but not mutually exclusive ways of constructing research questions. Both styles
of question production are based in literature review, but while the former tends to reproduce the perspective of
the existing research, the latter encourages the challenging of fundamental assumptions. The reframing that
results can materially challenge and change how we constitute and delineate knowledge of educational
technology use.
Deficit theories do not characterise all literature that attempts to explain or redress difficulties in implementing
educational technology. Critical literature for instance may use the word ‘resistance’, but takes away the deficit
approach by either writing from the perspective of the user (Hannon, 2008; McShane, 2000) or by pointing to
the construction of the debate (Selwyn, 2007). Writers who emphasise the phenomenological (Cigdemoglu,
Arslan, & Akay, 2011; Cilesiz, 2011) or who have integrated technology as part of the explanation (eg the broad
literatures of social studies of technology , including social construction of technology and actor network
theory) use quite different explanatory frameworks consistent with arguing markedly different formulations and
locations of agency and structure. I intend to address more comprehensively in a future discussion, how such
critique may inform alternative perspectives.
Deficit thinking also entails an ethics. The idea of a deficit posits the idea of a flaw in some form. It suggests
that without it a complete whole, perfection, would otherwise exist. Managers, professional developers,
educational technologists or academics who accept deficit theories located with the user are also saying that
their methodologies, pedagogies, teaching practices, technological systems and organisations are not responsible
for this flaw. Moreover those who subscribe to and describe deficit theories, position themselves as the experts
in possession of that ideal expertise. Such techno-utopianism (Goldberg & Riemer, 2006; Njenga & Fourie,
2010) allows theories of adoption to be driven by instrumentality, since if ends are good, then it can only be
means which are problematic. But the focus on the gap between the expertise of the self and the ignorance and
incapacity of the other also bespeaks a techno-narcissism.
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The learning challenge: discovering the power of digital
practices
Caroline Steel
La Trobe Learning and Teaching (LTLT)
La Trobe University
‘The learning challenge’ is an authentic and formative assessment task that requires students to
evaluate the power of their learning strategies, personal technologies and digital practices for
learning. The design was created in response to the need for universities to provide more
pedagogical guidance to students preparing for an unknown digital future. The challenge provokes
students to question their digital practices and underlying beliefs as learners through gaining
pedagogical intelligence and a trialing a transferable action-learning process. The learning design
was adapted for an undergraduate languages and technologies course from a teacher development
model for technology integration (Steel & Andrews, 2012). The tasks deepen students’
understanding of themselves as learners and technology users through self-exploration,
experimentation, evidence-gathering and reflection. Mapped to Fullan and Langworthys’ (2014)
continuum of pedagogical effectiveness and supported by student-generated data, the learning
challenge offers a powerful way to discover the impact of students’ digital learning practices.
Keywords: digital practices, digital literacies, new pedagogies, learning strategies

Introduction
Despite the hype around digital learning, the reality is that universities are often criticised for their slow
response to the technological and societal changes occurring around them (Barber et al., 2013; Ernst & Young,
2012). Our learners, influenced by lower prices and wider choice, are purchasing a diverse range of personal
devices and technologies they expect to use productively for learning in and beyond their university classes.
This trend has led to the ‘Bring Your Own Device’ (BYOD) phenomena across our universities (Bradford
Networks, 2013). At least seven years ago, Conole et al., (2006) identified that universities need to “respond to
the ever growing body of personalized, handheld devices” and “rethink not only how content is delivered to
such devices, which may be distributed across wide networks and locations but also how students interact,
contribute and repurpose this content within their communities and for their own purposes” (p. 99). As students
are expecting to use their devices effectively and productively there needs to be a stronger educational focus on
equipping our learners with the digital literacies and practices they require for learning now and into the future
(Beetham, McGill & Littlejohn, 2009; White, Connaway, Lanclos, et al., 2012). The role of pedagogical
guidance is critical and yet remains unaddressed in many universities (White, Connaway, Lanclos, et al., 2012).
Nevertheless, teachers cannot realistically keep up with the accelerating range of diverse technologies learners
now have at their fingertips. However, they can design learning opportunities that deepen students’
understanding of themselves as learners and technology users. Students can respond to these opportunities and
share their learning with their teachers and colleagues. Fullan and Langworthy (2014) argue for the need for
‘new pedagogies’ based on active learning partnerships between and among learners and their teachers. Such
learning partnerships need to be focused on the learning process as “the focal point for the mutual discovery,
creation and use of knowledge” (p. 3). Clearly, it is time for teachers to partner with students to better appreciate
the potential and impact of learners’ digital practices and to guide learners toward more transferable digital
literacies for their futures.
This paper describes one such learning design that offers a learning partnership and process capable of helping
learners (and teachers) develop and understand the impact of their digital learning practices. Theoretically, the
pedagogical principles of the learning challenge design are mapped to Fullan and Langworthys’ (2014) futurefocused model that proposes a “continuum of new pedagogies effectiveness”. As this continuum offers
dimensions “for analyzing the effectiveness of new pedagogies in practice” (p. 43), it provides a framework for
assessing the pedagogical efficacy of the design for future learning. In turn, these dimensions exemplify how
pedagogies can contribute to students’ deep learning competencies, especially in relation to the learning process,
key future skills, and tackling and influencing challenges. All these competencies are central to the intentions of
the learning challenge.
A further aim of the paper is to report on student planning, evaluation approaches and reflections from the
learning challenge. In this case, the learning challenge was implemented with undergraduate students in the

context of learning foreign languages. The student data reported here is from the 2014 cohort (N=28) and
elaborates students’ self-selected learning strategies, the language areas they chose to address, the technologies
they decided to explore, the evaluation strategies they employed and the learning constraints and benefits they
reported.

The learning challenge design
The learning challenge was designed as an authentic, peer supported and formative assessment task that partners
with learners to evaluate the potential of their learning strategies, personal technologies and digital practices.
The design was derived from an academic and teacher development model around technology integration and
reimagining teaching (Steel & Andrews, 2012) that transpired from a PhD study of teachers’ beliefs and
technology practices (Steel, 2009, 2013a). Arguably, the learning challenge is a flexible design that can be
transferred to other disciplines and programs. In general terms, the design prompts students to question their
practices and better understand themselves as learners through gaining pedagogical intelligence and an effective
process to evaluate the potential of the technologies that are accessible to them. Using an action-learning
process, the challenge engages students in designing a personalised ‘self-intervention’, and in doing so,
encourages them toward deep, reflective learning.
Using a blended or ‘flipped’ learning mode, the learning challenge was implemented in an undergraduate course
for students learning foreign languages in 2013 and 2014. The elective course was available to students of all
undergraduate year levels and disciplines across the university. The specific course goals required students to:
1. Articulate a working knowledge of (students’ own) learning approaches and strategies for second language
acquisition.
2. Critically evaluate the potential affordances and constraints of a range of technologies for different language
areas and skills and holistic language learning tasks.
3. Use learning and second language acquisition theories to understand digitally mediated environments for
their linguistic and cultural features and potential for learning and acquiring second languages.
4. Apply knowledge of second language acquisition theories, learning strategies and technology affordances to
the language learning challenges to help evaluate the ways technologies can assist in language acquisition.
5. Reflect upon experiences generated from the language learning challenge plan (from initial ideas through to
implementation & evaluation) and the impact of digital practices on self-determined learning goals.
The learning challenge, as the major assessment task, was implemented to help achieve these course goals. The
in-class and online activities and assessment tasks that supported the challenge are summarised in Table 1.
Essentially students completed the challenge in stages over the duration of the semester and received feedback
and marks on each stage. This also meant that some students were motivated to improve their performance and
engagement as their challenge progressed. In-class and online tasks were designed to scaffold the experience,
promote co-inquiry and garner support from peers and the teacher.
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Table 1: Outline of the learning challenge
Week 1- 4/5

Week 5
Week 6 - 11

In-class
•
Survey of learning strategies &
styles
•
Evaluation of self as a learner
•
Experience of various
pedagogical models &
technologies
•
Collaborative evaluation &
hands-on practice with
technologies
•
Peer review and feedback
•
•
•

Week 12 - 13

•
•

Regular updates with peers
Experience various pedagogical
models & technologies
Collaborative evaluation &
hands-on practice with a range of
personal technologies
Students present ‘pechakucha’
style in class
Authentic audience

Online
• Orientation
• Introductions in
Discussion forum
(DF)
• Online lectures &
readings
• DF for assessment
questions
•
•
•

•

Assessment tasks
• Students develop their
learning challenge
proposal*

Online lectures &
readings
Online lectures &
readings
DF for assessment
questions

•

In class-peer review**

•

Implementation of
learning challenge
Blog task: Document
learning challenge ***

Online lectures &
readings

•

•

•

In-class student
symposium
(presentation &
participation)
Written reflection

*See learning challenge proposal template in Appendix 1
**See learning challenge peer review criteria in Appendix 2
*** Blog task was added as a refinement in 2014
In the first 4-5 weeks of the course, students were invited on a journey of self-discovery about themselves as
learners. This initial journey aimed to develop their pedagogical intelligence through experiencing, exploring
and reflecting upon different learning and second language acquisition theories. This focus on ‘pedagogical
intelligence’ was to help them make sense of their learning experiences and heighten their capacity for reflective
learning. Hutchings (2005) argues that pedagogical intelligence ensures learners are better equipped to evaluate
teaching as well as their own learning. He defines pedagogical intelligence as “an understanding about how
learning happens, and a disposition and capacity to shape one's own learning”. During the semester, different
pedagogical approaches were explicitly modeled and then discussed in class. Students were exposed to second
language acquisition (SLA) and educational theories that provided them with several theoretical lenses to
evaluate and influence their own learning. Further to this, they surveyed their language learning strategies
(Oxford, 1990) to help them understand their dominant strategies for learning languages (memory, cognitive,
metacognitive, affective and social). In combination, this first stage improved students’ understanding of the
interrelationship between how they were taught languages, how they learned them and how they believed they
should be learnt. During these first weeks students were also encouraged students to: share their prior digital
practices and concerns about technology use; determine the language skills and knowledge areas that they were
finding most challenging; and start to evaluate the affordances and constraints of some of their personal
technologies for different language areas (reading, writing, speaking, listening, vocabulary, grammar, translating
etc.). Both online lectures and in-class activities supported these aims.
This first stage culminated in the development of a personal ‘learning challenge proposal’ (see template
provided in Appendix A). The learning challenge was also referred to as a ‘self intervention’ as it gave students
the opportunity to disrupt their learning routines so that they could experiment with and evaluate their digital
learning practices. Particularly, they sought to discover the kinds of approaches that might contribute toward, or
hinder, their progress as a language learner now and into the future. Students determined their own challenges,
learning goals, technologies and the ways they collected evidence and evaluated the impact of their challenge
experience. Their proposals were peer reviewed in a safe and constructive environment and with reference to
their assessment criteria (see Appendix B).
Outside of class students implemented their peer-reviewed learning challenges over a five to six week period.
As a refinement to the design in 2014, students were required to document their self-intervention via a blog.
This strategy encouraged learners to be more transparent about collecting evidence to show the impact of their
digital practices on a week-to-week basis. It also warranted regular engagement with the challenge and
reflection in real time. Student blogs were written in a personal and multimodal format with screenshots of
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evidence, graphics, videos and material that encapsulated experiences. Students could also alter their challenge
proposal if they provided a strong rationale. However, the emphasis of the challenge was not so much on
success in achieving their personal goals but on the engaging with the action learning process and learning from
their evaluation and experiences.
Finally, in the last two weeks of semester, students shared and disseminated their experiences and findings with
peers, and an authentic audience. Teachers, learning specialists and educators from outside the university were
invited to attend a two class student symposium. A themed program was developed and students were given
four minutes to present their findings. Audience participation also attracted marks. A reflection on their
experience (in an academic format) was submitted at the end of week 13. The process of the learning challenge
is expressed in Figure 1.

Figure 1: The learning challenge process
Pedagogical principles
The pedagogical principles that underpinned the learning challenge are applicable to a rapidly accelerating
digital age. A recent report by Michael Fullan and Maria Langworthy (2014) entitled “A rich seam: How new
pedagogies find deep learning” offers perceptive insights. Their report argues that there are three forces
converging to offer new possibilities for learning. These forces are ‘new pedagogies’, ‘new change leadership’
and ‘new system economics’. Of relevance here is their conceptualisation of a model for evaluating ‘new
effective pedagogies’. Their proposed model describes how pedagogies can contribute to students’ deep learning
competencies such as: students’ mastery of the learning process as well as content; students’ key future skills
including knowledge creation that draws on collaboration and communication; students’ disposition to be
proactive in tackling challenges; and the influence of students’ work on their intended audiences or challenges.
Whilst not entirely new, Fullan and Langworthy offer a theoretical and evidence-based model in the same vein
as Kember’s (1997) ‘multiple-level categorisation model of conceptions of teaching’, Reeves & Reeves’ (1997)
‘dimensions of interactive learning’ and Bain, Mcnaught et al.’s (1998) ‘categories and dimensions of computer
facilitated learning’. Fullan and Langworthy (2014) offer a ‘continuum of new pedagogies effectiveness’ (see
Figure 2). They propose four continuums comprising: pedagogy; tasks and assessment; technologies use by
teacher; and technology use by students. The blue text on the far right-hand side of each continuum describes
more effective (or advanced) new pedagogies whilst the blue text in the middle may comprise a ‘necessary stage
of development’ (p.44). Mapping the ‘learning challenge’ implemented in 2013 and 2014 to Fullan and
Langworthy’s continuum was affirming.
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Figure 2: Continuum of new pedagogies effectiveness (Fullan & Langworthy, 2014)
On the pedagogy continuum, the teachers’ role in the learning challenge was deliberately designed as a learning
partnership with the teacher as scaffolder and co-enquirer into students’ learning processes and digital practices.
According to Fullan and Langworth as learning partners, teachers should be concerned with “dynamically
activating their students to push them further along their learning paths, and helping students think more clearly
about their learning goals and how well they are doing in achieving them”. Or as John Hattie (2012) suggests,
making learning visible. In the learning challenge design, the teacher focuses tasks on helping learners
understand themselves as learners and evaluate the effects of their practices. Ultimately, the aim of the learning
challenge is for learners to understand the impact of their approaches to learning and to acquire a process to
evaluate the affordances and constraints of their personal technologies as fit for the goals they are striving to
achieve. In this way, they learn to self-monitor their learning and digital practices - and thus develop more
learner autonomy.
As for the tasks and assessment continuum, the learning challenge was designed to involve students in creating
and sharing new knowledge about the affordances and constraints of new and emerging technologies. The tasks
help students to connect their prior knowledge, learning experiences and approaches with pedagogical, content
and technical knowledge that in turn helps them along the pathway to learning mastery.
Both learners and teachers determine the technologies used in the course. The classes are conducted in
collaborative learning spaces where a range of technologies are used including students’ personal technologies
and discipline specific technologies. The blog-based assessment task introduced in 2014 to document the
learning challenge enables learning process visibility.
The learning challenge is an authentic real world task. In their future work, contemporary students will be
required to select and evaluate currently unimagined technologies for unknown work practices and expected to
understand their impact or efficacy of their digital practices on their intended goals. In the learning challenge,
students use their pedagogical knowledge and knowledge of self to select technologies they hope will achieve
their intended goals.
Importantly, this process can be applied to almost any disciplinary context to help prepare students for an
unknown digital future. A future where they will need to evaluate a rapidly changing suite of technology tools
and apply effective learning strategies to real world work challenges.

Research aims and method
The research described in this paper was initiated through a larger study that involved two complementary
research projects. The first project was a large-scale survey of foreign language students (n=587) conducted in
2011. The survey investigated learners’ reported use of technologies to support their language learning and their
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perceptions of the learning benefits they gained (see Steel & Levy, 2013). The survey results highlighted that
the technologies students now have at their fingertips are varied and powerful. While online dictionaries and
web-based translators were most used (82–85%), our language learners’ toolkit was enriched by a number of
technologies that were not developed specifically for language learning but nonetheless offered exceptional
opportunities to access language specific resources and to listen to, watch and interact with the foreign
languages. Language learners were less reliant on institutionally provisioned technologies, and while some
students were using their technologies in quite sophisticated ways, many employed them rather superficially.
Thus we needed a more in-depth understanding of the conditions and circumstances of use of the many tools in
play.
The second research project is a longitudinal study of students’ beliefs and experiences of evaluating the
affordances of technologies for their suitability for language learning. The longitudinal study has been
conducted over four iterations of the course (2011-2014) that now incorporates the learning challenge. The
research was conducted within a Constructivist theoretical framework that acknowledges learning as an active
and creative process that seeks to connect new knowledge and skills with current and past knowledge (Bruner,
1996). This research approach supports the concept of collaborative co-inquiry whereby both teachers and
learners are engaged in a process of defining objectives and finding answers (Wells, 1999). Previous papers
have reported on students’ perspectives on the affordances and constraints of mobile applications and mobile
learning more generally for language learning (Steel, 2013b; Steel, upcoming).
This paper reports on some aspects of the learning challenge. In particular, students’ self-selected learning
strategies, the language areas they chose to address, the technologies they chose to explore and the evaluation
strategies they employed. Student perceptions of the learning constraints and benefits of the experience are also
reported. The data used for this paper pertains to the 2014 student cohort and includes student responses to
Oxford’s (1990) Strategy Inventory for Language Learning (SILL) survey, students’ learning challenge
proposals and students’ written reflective pieces. Quantitative data was analysed descriptively while qualitative
data was manually coded to identify common themes. Data generated from student blogs will be reported in
future articles.
Sample
In 2014, twenty-eight of the 35 students who completed the course gave consent to use their assessment and inclass work for this research project. Being an elective course, it attracts a diverse range of undergraduate
students at different year levels (first semester in year 1 to final semester in year 5) from various degrees. For
example in 2014, 12 of the 28 students were studying a Bachelor of Arts whilst the remaining students were
studying degrees such as Arts/Law, Education, Engineering, Commerce, IT, business and a Diploma of
Languages which can be completed alongside a core degree. The common factor was that they were studying a
foreign language. The variety of languages was also diverse with some international students and many students
speaking and studying a number of foreign languages. In 2014, students studying French were most highly
represented (n=12).

The learning challenge 2014
Of the 28 students who consented to participation in the study, 12 students focused their challenge on learning
French, 5 on Spanish, 3 on Japanese, 3 on English (as a foreign language), 2 on German, 2 on Chinese and 1 on
Korean. Students were at different stages of language acquisition from beginner to highly advanced levels.!
Learning strategies
Before conceptualising their learning challenge proposal, students completed the SILL survey (Oxford, 1990).
Although Oxford has refined her work in recent years (Oxford, 2011), the categories of learning strategies
originally proposed were selected as students in the course appear to understand them more easily. Oxford
defined learner strategies as specific actions learners take to facilitate and accelerate the learning process by
making it more enjoyable, self-directed, and effective as well as transferable to different situations. She
categorised language learning strategies into direct and indirect strategies.
Direct strategies included memory strategies (how you remember the language), cognitive strategies (how you
think about your learning), and compensation strategies (how you overcome limitations to your knowledge).
Indirect strategies included metacognitive strategies (how you manage your learning), affective strategies (how
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you manage how you feel about your learning) and social strategies (strategies to learn through interaction with
others).
Twenty-five of the 28 students completed the SILL survey. So as not to influence their results, they learned
about the types of learning strategies after completing the survey. The survey results reported high use, medium
use and low use for each strategy type. The results from survey were interesting (Table 2) with students
reporting that their highest use strategy was compensation, followed by social, cognitive and metacognitive
strategies. Perhaps most surprisingly, memory strategies were not reported as a high use strategy by any
students in the sample however 21 students using it moderately. Even though most students reported memory
strategies as medium use, 15 students scored memory strategies lowest, which meant it was their least used
strategy. An earlier New Zealand study by Griffiths and Parr (2001) also found that students reported memory
strategies as their least used while their teachers perceived it was their most frequently used strategy. A total of
15 students also scored affective strategies lowest (some having the same low score as memory).
Table 2: Results of initial SILL survey
High use
17
15
14
12
4
0

Compensation
Social
Cognitive
Metacognitive
Affective
Memory

Med use
5
9
11
12
12
21

Low use
3
1
0
1
9
4

Learning challenge proposals
As outlined earlier, students needed to identify specific language areas and goals for their learning challenge, the
learning strategies they were going to use and the technologies they were going to test (Table 3). Many students
focused on more than one language area, used more than one strategy and more than one technology.
Vocabulary was the most popular language area and varied from basic to academic vocabulary depending on
learners’ level and need. Ten of the 14 students focused on vocabulary, and employed memory strategies as one
of their learning approaches. Mobile applications (especially flashcards) were used by 12 of these students as
one of the technologies they selected to help their memory strategy.
Table 3: Learning challenge proposals
Language areas
Vocabulary
Speaking
Listening
Grammar

14
8
7
5

Writing
Reading
Translating

4
4
1

Strategies
Compensation
Social
Cognitive
Metacognitive

9
5
8
16

Affective
Memory

6
15

Technologies
Mobile apps
Skype/ video chat
Podcasts
Movies/ YouTube/ Ted
Talks
Audio books
Text chat
Concordance
Web resource
Online dictionary

21
7
7
5
2
1
1
1
1

Speaking, listening and grammar were also quite popular areas for students to focus their learning challenges
and metacognitive and memory strategies were employed by 60-65% of students. While learners were
encouraged to experiment with strategies they normally did not use, some justified their need to use strategies
that they believed were already working well for them or that they felt best suited their learning goals. Although
affective strategies were not highly used across the cohort only six students focused on these.
As discussed in previous papers from this project, students’ preference for mobile applications is increasing as
the number of students with smart devices also rises (see Steel, 2013b). Skype was popular for those students
who aimed to improve their speaking fluency and reducing anxiety (affective strategy) when speaking.
Although social strategies were reported as high use in the SILL survey, only 5 students employed this strategy
in their challenge. Compared to the survey results from 2011, online dictionaries were only used by one student.
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However as with the 2011 study, the technology tools selected were not those that were institutionally
provisioned.
The evaluation strategies that students employed to gather evidence as part of their action learning cycle could
be categorised into five main evaluation types. Many students used a combination of more than one strategy,
often using both a quantitative and qualitative form. Almost half of the sample developed their own criteria or
marking schedule whilst nine students made use of the scoring and feedback features available in commercial
mobile applications. Gaining feedback from a peer, tutor, teacher or native speaker was also popular and pre and
post tests were somewhat popular. A few students use existing validated proficiency tests that had been
developed for a specific language.
Table 4: Categories of evaluation strategies
Development of own criteria and marking scheme
Use of scoring and tracking facilities available in mobile applications
Use of feedback from peer, tutor, teacher or native speaker
Development of pre and post tests
Use of a pre-validated proficiency test

12
9
8
6
4

Student perceptions of the learning constraints and benefits of the experience
Prior to, and during their language learning challenge it was emphasised that the challenge was more about the
process than necessarily achieving the goals anticipated. The emphasis was on learning about oneself and how
to evaluate the impact of digital practices. Additionally, students were able to alter their original proposals if
they could provide a sound rationale (in their blogs). However, a limitation of the student data from the learning
challenge was that the learning challenge was assessed. Thus, some students may have wanted to tell a ‘good
news’ story even if their experience differed. Additionally, as a very different type of assessment task it may
have had a novel effect on students’ self reported perceptions. To try and mitigate these limitations, in their final
reflections students were encouraged to note the constraints they encountered as well as the benefits.
Constraints
The major constraints reported by students were around time, scope and technology challenges. Students often
started out with overly ambitious goals and planned weekly activities that became difficult to juggle when
assessment items from other courses fell due. Frequently, students had to scale back the scope of their plan and
goals and often this happened quite soon after commencing the challenge. “I realised by the second week that
my plan was slightly too ambitious”.
The technologies themselves would sometimes have limitations that students had not anticipated. “I realised that
even though songs were an effective way to learn vocabulary, it was inefficient with regard to the quantity of
new vocabulary”. Being able to personalise the technology so it aligned with their goals was also an issue at
times. Equally, students discovered limited lessons or resources available that were not suited to their language
levels. Access to a steady and reliable internet connection was an issue for a number of students too.
Despite the best intentions, coordinating with native speakers in other time zones was difficult for some students
who wanted to communicate synchronously online. “After two weeks it proved practically impossible to arrange
suitable times to speak with my friend live due to time zone differences and family, work and study
obligations”.
Even after peer review, some students struggled with setting goals they could evaluate and developing
evaluations strategies. A limitation here may have been that students were from all undergraduate year levels
and disciplines meant they had enormously varied experiences of and preparedness for university learning.
However, by the end of the process most seemed to have an improved understanding of what they needed to do.
I believe I needed to set a more specific goal in order to sustain my learning challenge over an ongoing period. This aim must be able to be accurately measured, unlike the learning challenge I just
finished.
Even the activity planning could be difficult for some “Several challenges … biggest challenge to divide
activities in such a way as to finish them in one week… create activities that I could evaluate, and time”.
However, all students reported learning benefits from participating in their challenge.
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Benefits
In their reflections all students reported that they learnt a lot from the challenge and about themselves.
Completing the SILL survey was perceived highly favourably.
Undertaking a self-evaluation prior to the challenge was important for me as it allowed me to
determine my specific problem with speaking; my lack of confidence and unwillingness to
communicate. Through this evaluation I became more informed to choose appropriate
technologies for my challenge based on what I wanted to achieve and also on my preferred
strategies… I also gained a greater understanding of why I had been experiencing difficulties in
speaking L2 in the past.
Gaining pedagogical intelligence, learning about themselves and how they learn appeared to be motivating. “I
found that active knowledge of my learning styles and strategies and my new awareness of learning how to learn
has strongly increased my enjoyment of learning and my learning capabilities”. In fact some students felt it was
critical to being a successful language learner. “The task of designing a six week case study of ‘me’ related to
how I focus on tasks and learn successfully seemed like a daunting prospect to most, … but I was incredibly
excited. I only wish I could have done it before I started learning Chinese”.
Students reported feeling more confident in evaluating technologies in order to meet their learning goals. “I
can’t believe how easily and conveniently technology can help me with my language skills”. Students enjoyed
the mobility and motivational aspects of their technologies. “Technologies that enable tasks which maximise
enjoyment is the underlying key to success”. As reported in previous papers (Steel, 2013b), mobile applications
with in-built mechanisms for self-monitoring and assessment alongside gamified options are well received.
Even the evaluation of students’ own learning goals inspired motivation.
…noting down my mistakes and using a scoring system actually motivated me to get higher
scores. In a sense I added a gamified aspect to my own exercises
In their reflections many students stated that they believed time-on-task combined with the opportunity to reflect
on how they were learning and personal technology use were highly influential to their language acquisition and
valuable to them as learners:
The LL challenge provided an opportunity for me to significantly increase the amount of time on
task, not only working on language concepts themselves but also reflecting on the way in which I
approach my learning.
My overall LL challenge experience has been very interesting, rewarding and enriching.
Discovering what kind of language learner I am has radically changed my approach to learning
French. I am looking forward to exploring more technologies and their potential impact on my
language learning progression

Conclusions and implications
Overall, students found the learning challenge to be a helpful process for discovering more about themselves as
learners and the potential of the technologies they have ready access to in their daily lives. It enabled students to
make their own learning visible and to engage in researching their approaches to learning in a digital age. The
analysis of students’ learning processes via their blogs and symposium material is still underway and will no
doubt generate further findings that will inform the learning challenge design. Many of the constraints that have
already surfaced are potentially learning opportunities that could be shared with students in future iterations.
Given the design was adapted from an academic development model it has demonstrated its flexibility to be
translated to other contexts. The pedagogical principles that underpinned the design mapped well to Fullan and
Langworthy’s (2014) conceptualisation of effective new pedagogies to find deep learning. The design illustrated
the:
• Power of teacher and learner partnerships to explore the affordances and constraints of new and emerging
technologies and to influence learners’ digital capabilities toward learner autonomy
• Power of pedagogical intelligence to inform learners and help them gain deep insights into learning mastery
• Power of technologies to enable a visible, deep and reflective learning process
• Power of challenging and understanding the impact of our digital practices
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The core issue that initiated the design of the learning challenge is that universities need to provide more
pedagogical guidance to help students who are preparing for an unknown and accelerating digital future. Our
students need to understand and evaluate the impact of their learning approaches combined with the affordances
of continuously new technologies to perform unknown tasks and solve unknown challenges in the future. While
the learning challenge offers one such approach we need to share other learning designs approaches too.
Importantly, we need to value our students’ need for success in and beyond university and partner with them to
ensure university education is fit for their digital futures.
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Appendix 1: Learning challenge proposal template
Your title: {insert a title that captures the essence of what you are aiming to do}
My challenge: {identify and describe a specific language learning challenge/ problem that you would like to
address. The language skill or knowledge area, why this has been difficult for you and describe how you have
addressed this area/skill in the past in your out-of-class learning}
My Learning goal: {set a tangible goal that you want to achieve over a 6 week period – e.g. you want to
achieve a certain grade on a test, you want to acquire a certain number of new words per week and use them in
appropriate contexts, you want to increase the fluency and speed of your language output to the extent that a
peer or teacher can hear a real difference, you want to be able to write or read a certain kind of text etc. You
may want to break your goal down to weekly or fortnightly goals – by week 2, I will have ….}
My learning styles and strategies: {Provide a little detail of your preferred learning styles and the learning
strategies you use most dominantly. Describe the strategies you intend to use in your challenge and why – and
link this with your learning styles}.
The technologies I am going to test: {describe the technologies you are going to use to assist with your
learning challenge – the affordances they offer (in terms of your challenge), the constraints, the pedagogical or
learning approaches they support. Provide a rationale for why you think this/ these technologies will help with
your challenge}
My plan: {Devise a plan to address your learning challenge. Describe what you are going to do week-by-week.
Give an indication of frequency of activities, the nature of activities and include documenting your progress on
your blog site. You may like an adaptable plan where you can tweak your activities depending on how they are
working for you}
My evaluation approach: {How will you know whether you have achieved your goals? How will you observe/
monitor your progress? What data will you collect to know whether you are heading in the right direction? Will
you do a pre or post-test? Will you have a peer or teacher comment on your work at certain milestones? Will
you video/ or record yourself at certain stages over the 6 week period and compare and reflect on your progress?
How will you document your data in your blog? How will you analyse your progress?}
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Appendix 2: Criteria used for peer review for learning challenge proposal
Criteria

High Distinction

Distinction

Credit

Pass

Fail

Quality of
proposal

The proposed learning
challenge is coherently
articulated and argued in terms
of the issue(s) to be addressed,
and the goals to be achieved.

The proposed learning
challenge is articulated and
argued in terms of the issue(s)
to be addressed, and the goals
to be achieved.

The proposed learning
challenge is described in
terms of the issue(s) to be
addressed, and the goals
to be achieved.

The proposed learning
challenge is vaguely
described.

Learning strategies and styles
are strongly integrated within
the challenge and the
argumentation for the proposal.

Learning strategies and styles
are somewhat integrated
within the challenge and the
argumentation for the
proposal.
The technology(ies) selected
are justified and evaluated for
their affordances and
constraints for the challenge pedagogically and practically.

The proposed learning
challenge is articulated
and justified in terms of
the issue(s) to be
addressed, and the goals
to be achieved.
Learning strategies and
styles are described in
relation to the challenge.

Learning strategies and
styles are mentioned.

Learning strategies
and styles are not
mentioned.

The technology(ies)
selected are justified and
superficially evaluated for
their affordances and
constraints for the
challenge - pedagogically
and practically.
Activities are described
and linked to the learning
goals and duration of the
project.

The technology(ies)
selected are justified to
some extent but a clear
understanding of their
affordances and
constraints is not evident.

The technology(ies)
selected are not
justified in relation to
the learning goals.

Activities are vaguely
described are partially
suited to the suited to
learning goals and/ or the
duration of the project.

Activities are vague
and are not suited to
the learning goals and/
or the duration of the
project.

The evaluation approach
is likely to generate some
evidence to help monitor
goals and achievements.

The evaluation approach
is vague and may not
generate needed evidence
to help monitor goals and
achievements.

The evaluation
approach is unclear.

The technology(ies) selected are
justified and critically evaluated
for their affordances and
constraints for the challenge pedagogically and practically.
Activities are clearly
articulated, sequenced and
strongly linked to the learning
goals and duration of the
project.

Activities are clearly
articulated, sequenced and
linked to the learning goals
and duration of the project.

The evaluation approach uses
an action learning framework to
generate strong evidence and
monitor goals and achievements
effectively.

The evaluation approach uses
an action learning framework
to generate evidence and help
monitor goals and
achievements effectively.

Comments
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Wide Open Listening: what is it really like to be a distance
student?
Penelope Rush
The University of Tasmania
In 2013, Student Learning and Academic Development (SLAD) at The University of Tasmania
(UTAS) surveyed distance students as part of the development of online learning support. One
goal was to hear direct from UTAS distance students themselves, to discover what it is like to be a
distance student: to uncover any commonalities, both negative and positive, in the experiences of
distance and online students in general. Results suggest that a large portion of UTAS distance
students feel isolated and see the primary benefits of this mode as serving a practical or necessary
function, rather than being attractive in its own right. A comparably high number struggle with
resources and feel unconsidered or overlooked. A reasonably high number struggle with balancing
other life commitments and with the autonomy or self-reliance required to manage distance study.
Thus this research provides evidence identifying key gaps between rhetoric and reality regarding
distance education.
Keywords: distance education, experience, isolation, connection, flexibility

Introduction
In 2013, Student Learning and Academic Development (SLAD) at The University of Tasmania (UTAS) started
researching the development of online learning support for online and distance students (henceforth jointly
referred to by the term ‘distance students’). A primary motivation was equity – distance students pay full student
fees, but are often not aware of or underutilize the services they can access at UTAS. At times such access is
comparatively difficult or limited (e.g. to phone and email). So SLAD investigated the utilisation of new modes
of delivery of learning support and ways to reach these students to help facilitate equity here: to ensure students
had genuine access to the services UTAS provides. A survey was designed in conjunction with this endeavour.
The goal of the survey was, in one sense, simple: to hear direct from UTAS distance students themselves. But
the survey sought to achieve this in two contexts: one wide and one narrow. The wide context focused on the
primary drawbacks and benefits of distance education in general and was deliberately as open as possible so that
students themselves could play a central role in the identification of which key aspects of the needs and
circumstances of this cohort need further research or action. The narrow context targeted UTAS concerns more
directly, focusing on both existing and proposed UTAS support services online (e.g. questions designed to target
student’s awareness, capability and willingness to utilize these services). The focus of this paper is on research
rather than action: i.e. responsive actions and the bulk of the narrow context are only briefly touched on; the
primary focus is on results from the wide context responses, reporting on preliminary findings, key themes
identified, and proposed follow up research.
A primary goal of the wide investigation was to discover what it is like to be a distance student: particularly to
uncover any commonalities, both negative and positive, in the experiences of distance students. Similar research
done in the past has been, by comparison, theory-driven (e.g. Muilenburga & Bergeb, 2005) and much has either
focused on blended learning or has not discriminated between wholly online and blended learning (e.g. Sun,
2014). A possible exception is Andrews’ 2014 project, the key objective of which was: “to develop a Student
Experience Kit (SEK) for use by academics, learning designers and managers … [drawing] upon ‘student
voices’ (online learners)”. Andrews and Tynan note that there is a “paucity of [such] information available about
the distance learner in general”. This, along with their observation that “the student voice can be used to inform
how we can plan for successful learner experiences” (Andrews and Tynan, 2010), reinforces the relevance of the
UTAS project. That is, the UTAS research addresses this same general area and for the same reasons. As
Andrews points out, there is room for further work in this particular area. But it should also be noted that there
are important differences between the UTAS project and Andrews’: Andrews focuses particularly on students’
experience of ICT, and aims to gather data challenging specific pre-existing notions about distance students,
especially around diversity and globalisation (Andrews, 2010). The wide context component of the project
described here, by contrast, focuses on elements of experience per se, i.e. the ultimate aim is to increase our
understanding of key concepts emerging form the data, rather than to explore their role in other phenomena.
Thus, the wide context questions were designed to identify key concepts in order to aid further examination (or
re-examination) of their nature at a foundational level: i.e. to explore their definition or meaning (rather than,

say, their role in learner attitudes, learner characteristics, or contributing to a given phenomenon such as
retention rates).
As such, the wide goal incorporates a number of research areas, and so goes beyond the boundaries of typical
distance education research. In reporting on his Delphi Study into research areas in distance education, Olaf
Zawacki-Richter outlines a number of characterisations of the foci in distance education research, but none of
these completely capture the intended focus outlined above. Out of the range of other options available, the sorts
of categories that he summarises which perhaps come closest to capturing that focus are variously dubbed:
‘learner characteristics’, ‘student psychology, motivation and characteristics’, and ‘distance students, their
milieu, conditions, and study motivations’ (Zawacki-Richter, 2009, pp. 2-4). But prima facie at least, they do
not incorporate the investigation of the experience of distance and online education per se, or for its own sake.
Zawacki-Richter’s own study arrived at the more salient category: ‘Interaction and communication (in [distance
and online] learning communities)’ (Zawacki-Richter, 2009, p. 15) to which it might be considered some of the
emergent themes identified here belong. But insofar as the aim does not incorporate learners, their communities,
or their circumstances, but focuses rather on further examination of the emergent concepts themselves, even this
categorisation of the project may be slightly misleading. Possibly the intended focus sits more comfortably at
the intersection of a number of other research fields as well, including conceptual, sociological, and
philosophical. It is nonetheless worth noting that the most salient of Zawacki-Richter’s descriptors: ‘interaction
and communication’, ranked highest on its level (Zawacki-Richter, 2009, p. 15) in the 1-10 scale ZawackiRichter uses to measure expert opinion regarding the most important areas in distance education research
(Zawacki-Richter, 2009).
The narrow context investigation falls more easily into Zawacki-Richter’s classifications, importantly including
‘[distance] learner support services’; ‘quality assurance’ and ‘educational technology’ – the first two of which
rated highly (Mdn 8 and Mdn 9) on the above scale. Separate research establishes the importance of support
services for all students (e.g. Peach, 2005; Brindley, 2014).

The survey
The research tool was a SurveyMonkey questionnaire constructed by three members of SLAD: Penelope Rush
(project leader), Gordon Campbell and Claire Saggers. A link to the survey was sent out to students identified as
distance students at UTAS. The method of identification was a student systems generated report, designed to
return all students enrolled as distance, provided they had been a distance enrolment in either Semester 1 2013,
or a summer school distance student (2013). 5,911 students were on this initial list. A bulk email was sent to all
students on the list asking them to fill out the survey by clicking on the SurveyMonkey.com link. This email
also outlined the purpose of the research and included the ethics consent form.

Sample
1002 students responded (≈17% response rate): most individuals completed the survey during April and May
2013, and responses were received up until July 2013. A thank you email was sent out at the end of July 2013,
and the survey was considered closed from August 2013. Of the respondents, 35.3% (N= 353) were enrolled in
the Education Faculty at UTAS; 28.8% (N=288) in Health Science; 13.2% (N=132) in Arts; 10% (N=100) in
Business; 4.5% (N=45) in the Australian Maritime Collage (AMC); 4.4% (N=44) in Science, Engineering and
Technology (SET); 0.6% (N=4) in the Institute for Marine and Antarctic Studies; and 4% (N=40) selected
‘other’ and specified another area (among the areas specified were: Fine Arts; Medicine; Paramedicine;
Nursing; and Foundation, Preparation and Pre-degree courses). Further, 42.59% (N=425) identified as
‘Postgraduate’; 39.28% (N=392) as ‘Undergraduate’; 15.63% (N=156) selected ‘I am in my first year as an
Undergraduate’; 2.51% (N=25) as ‘other’ and specified another category (among categories specified here were:
preparation programs; second degrees; Associate degrees; Diplomas; and Honours).

Analysis
Analysis of responses to open questions was done manually, initially through coding individual responses by
meaning types. The software package QSR-Nvivo was utilized for this purpose along the lines described in
Hutchison, Johnston and Breckon (2010). The approach taken was a primarily a grounded one, with a general
inductive methodology (Thomas, 2006). Items were coded according to general meanings identified (e.g. if one
response expressed two separate meanings, it was coded at two separate codes (also called nodes in Nvivo)).
Meanings were mutually exclusive by stipulation: where meanings were closely related, nodes were double
checked to ensure items were only coded at more than one node if they genuinely expressed more than one
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(discrete) meaning. Following the inductive method (Thomas, 2006), the original number of nodes (this number
ranged for each question ranged from 10-27) was later reduced to around 8 broad theme nodes by grouping the
initial codes that were deemed to be relevantly connected.
Broad themes coded for open questions
Q3: What do you think is the best aspect of being a distance student?
Number of responses = 976 (97.4%), Number of respondents who skipped this question = 26 (2.6%)
Codes: Flexibility (N=493); Necessity (N=365); Location (N=168); Self-determination (N=145); Positive
(N=57); None (N=27); Other (N=21).
Discussion:
Nvivo queries were run to return matrices identifying the number of students from each faculty coded at each
node (henceforth called a ‘faculty matrix’), and the number of students identified as a certain status (i.e.
postgraduate, undergraduate, etc. – henceforth called a ‘student status matrix’). Initial analysis on each open
question also included cluster analysis by word similarity on all codes for responses to that question. Further
exploration on correlations between themes included an investigation of shared coding between each broad
theme code and the largest theme node. Finally, matrix queries were run to discover correlations between all
codes on open questions and: Q6 (comfort with technology); and Q11 (whether services had been accessed in
the past).
Q3 Faculty Matrix results: SET students were under represented at ‘flexibility’ and ‘necessity’, and over
represented at ‘location’ and ‘self-determination’, suggesting that this cohort may generally be more concerned
with the latter two than the former two. The largest deviation here was from ‘flexibility’, strongly suggesting
that SET students may be motivated to study by distance for reasons other than those highly represented in the
overall response count. Just why this is the case needs further study.
Q3 Student Status Matrix results: There seems to be no significant difference between postgraduate and
undergraduate representation in the codes, given 42.6% of respondents were postgraduate and 54.7% (N=548)
were undergraduate or first year undergraduate (e.g. 50% of undergraduate and 48% of postgraduate responses
were coded at ‘flexibility’). Also note these figures may change slightly once ‘other’ status is taken into account
(e.g. students undertaking honours or second degrees may be grouped with postgraduates). It is note-worthy that
‘self-determination’ rated highly for postgraduates (15%) compared with undergraduates (13%). This is perhaps
partly explained by 30.5% undergraduate responses being coded at ‘necessity’, compared to 29.6% of
postgraduates. One hypothesis here could be that the undergraduate distance students that responded to the
survey were a (comparatively) mature age group. This is borne out by codes showing a high number of this
group had family and work commitments (compared with the postgraduate group): i.e. a high number of
undergraduates mentioned family (N=68: 12.4% undergraduates=51, first year=17) compared with
postgraduates who mentioned family (N=38: 8.9%). An even higher number mentioned work (N=137: 25%:
undergraduates=97, first year= 40). While this number was comparable with postgraduates who mentioned
work (N=108: 25.4%), it seems reasonable to suppose that a significant proportion of the group of
undergraduates represented here are at an age or life-stage comparable to postgraduate or mature age students
(other studies also report this trend, e.g. Koch 2005). This suggests that the degree to which life commitments
compel undergraduate and postgraduate students to study by distance (or the degree to which such comments
make distance study an attractive, if not entirely necessary option) needs further study.
Word similarity:
Highest Pearson coefficient: ‘self-determination’ and ‘flexibility’ = .805
Lowest Pearson coefficient: ‘other’ and ‘none’ = .218
Main Shared Coding on primary theme (items coded at both…):
•
•
•
•

‘flexibility’ and ‘positive’=15 (26.3% of ‘positive’)
‘flexibility’ and ‘necessity’ = 33 (9% of ‘necessity’)
‘flexibility’ and ‘self-determination’ = 42 (29% of ‘self det’)
‘flexibility’ and ‘location’ = 45 (26.8% of ‘location’)

This reflects the coding rule for ‘flexibility’ i.e. items were coded here if, where flexibility was mentioned, it
was mentioned largely as a separate thing – i.e. not tied to necessity per se. Nonetheless, similar themes did run
through the four most closely clustered nodes – suggesting possible common factors here. The high percentage
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of cross coding (coding on both of the two codes) between ‘self-determination’ and ‘flexibility’ suggests
common factors underlying these categories. The comparatively low shared coding between ‘flexibility’ and
‘positive’ suggests flexibility may be implicitly associated with necessity in a number of ways, primary among
these being ‘location’. This in itself suggests a follow up analysis of the concept ‘flexibility’ for distance
students. The follow up research suggested later in this paper takes this into account, and includes: an analysis
of the theoretical meaning of the concept itself and an empirical examination of what distance students mean
when they use this term. For example, the follow up research will examine whether and when flexibility is seen
as a positive feature of student’s experience in its own right (a potential question may ask: ‘if on face-to-face
education were more flexible/more able to fit your own schedule, would you prefer it to distance education?’);
and whether and when it is seen as a positive feature because of, or in the light of, circumstances or
commitments, including work, family, and location.
Other analysis: 65 references (18.2% of total coded at either) were coded at both ‘family’ and ‘work’ (total
coded at either=358), indicating a significant portion of students had both work and family obligations.
Q4: What do you think is the worst aspect of being a distance student?
Number of responses = 980 (98%), Number of respondents who skipped this question = 22 (2%)
Codes: Isolation (N=666); Quality of resources (N=319); Feeling unconsidered (N=142); Responsibility
(N=105); Balancing commitments (N=39); Nothing (N=22); Travel (N=11).
Discussion
Q4 Faculty matrix results: Across all faculties, the percentage represented of each coded at ‘isolation’ was
significantly lower than the overall percentage of respondents coded at that node (on average 12.8% less). The
exception here was Education, with 251 responses coded at isolation (representing 71.1% of respondents from
that faculty: 3.1% more than the overall percent of respondents coded here).
Other things to note here: Business coded 6% more than the overall percentage at ‘balance’; Arts was the only
faculty coding above overall percentage at ‘resources’; both Arts and AMC coded significantly lower at
‘responsibility’ than the overall percent; and Business coded significantly higher at ‘unconsidered’ than the
overall percent count.
Q4 Student status matrix results: Slightly more postgraduates than undergraduates coded at ‘isolation’,
‘balance’, ‘resources’ and ‘unconsidered’ (2% more, .2%more, .8% more, .2% more, respectively), possibly
suggesting that the major themes here affect postgraduates slightly more than undergraduates (who had
(slightly) comparatively more ‘other’ or ‘no’ concerns).
Word similarity:
Highest Pearson coefficient: ‘unconsidered’ and ‘resources’ = .778
Lowest Pearson coefficient: ‘travel’ and ‘nothing’ = .056
Main Shared Coding on primary theme (items coded at both…):
•
•
•
•
•

‘isolation’ and ‘balance’=11 (28.2% of ‘balance’)
‘isolation’ and ‘unconsidered’=35 (24.6% of ‘unconsidered’)
‘isolation’ and ‘responsibility’=36 (34.3% of ‘responsibility’)
‘isolation’ and ‘resources’=118 (37% of ‘resources’)
‘isolation’ and ‘travel’=1 (9% of ‘travel’)

The high correlations between ‘isolation’ and ‘responsibility’, and ‘isolation and ‘resources’ suggests students
who struggle with the degree of autonomy (personal responsibility) required for distance studies also struggle
with feeling disconnected or with feelings of isolation. Similarly, students who struggle with these feelings are
also likely to struggle with resources (including accessing information, support and technical difficulties).
Other analysis: 37 responses were coded at both ‘unconsidered’ and ‘resources’ (8% of total coded at either;
25.7% of ‘unconsidered’), suggesting where students felt ‘unconsidered’, they were also likely to have problems
with the resources provided. By comparison, only 6 responses were coded at both ‘unconsidered’ and
‘responsibility’ (2.4% of total coded at either), possibly suggesting that students who struggle with autonomy do
not also feel unconsidered (but rather, isolated, as above). 27 (of 58) responses coded at ‘not enough support’
were also coded at ‘isolation’: i.e. 46.6% of those who felt they had ‘not enough support’ also felt isolated.
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Q5: What would make distance learning better for you?
Number of responses = 887 (88.5%) Number of respondents who skipped this question 115 (11.5%)
Codes: Better resources (N=312); More contact (N=282); More communication (N=153); Improvement in
personal circumstances or neutral comment (N=100); Positive (N=46); Negative (N=13); Other (N=20).
Discussion
Q5 Faculty matrix results: Only SET and AMC coded more highly at ‘communication’ more highly than the
overall percent (respectively: 3.3%, 5%). The rest of the faculties had a lower percent representation here than
the overall. Similarly, Education coded higher than the overall percent at ‘consideration’ as well as at ‘contact’,
where the other faculties all coded lower here. Most of the ’negative’ coding came from AMC and Arts
students, and most of ‘positive’ from Education and Health science. 40.2% of responses from students from the
Arts faculty were coded at ‘resources’ here (5% more than the overall percent coded here).
Q6 Student status matrix results: Results were relatively evenly split between post- and undergraduate students
here. One exception was 11.9% of undergraduate responses were coded at ‘communication’, compared with
20% of postgraduate responses, i.e. more postgraduates than undergraduates offered effective communication as
a key element in improving the experiences of distance students. But, undergraduates rated slightly higher than
postgraduates at ‘contact’ (29% cf 27.1%), and it could be argued increased communication is implied in
increased contact.
Word similarity:
Highest Pearson coefficient: ‘communication’ and ‘resources’ = .827
Lowest Pearson coefficient: ‘personal or neutral’ and ‘other’ = .226
Main Shared Coding on primary theme (items coded at both…):
•
•
•
•
•

‘contact’ and ‘consideration’=12 (11.4% of ‘consideration’)
‘contact’ and ‘communication’=18 (11.8% of ‘communication’)
‘contact’ and ‘resources’=33 (10.6% of ‘resources’)
‘contact’ and ‘positive’=1 (2.2% of ‘positive’)
‘contact’ and ‘personal or neutral’=3 (3% of ‘personal/neutral’)

Correlation between codes was not particularly high here – but the highest correlated with ‘contact’ were
‘communication and ‘consideration’, as we might expect. Again, this suggests common factors underpinning the
concept of ‘contact’ and feeling considered, as well as feeling that lines of communication are open. In order to
capture an apparent emphasis on webseminars, Skype and synchronous online interactions in general (observed
during coding), a word frequency query was run on the node: ‘contact’. High frequency words of note here were
‘face’ with 71 occurrences (but, halved to account for ‘face to face’ mentions = 35.5). ‘Contact’ was the 7th most
frequently occurring word with 24 occurrences (coming in after ‘face’ (71), ‘students’ (57), ‘online’ (40),
‘lectures’ (33), ‘study’ (29) and ‘tutorials’ (27)). It was noted during coding that the word ‘web’ was often used
to indicate a live synchronous connection – this was borne out by similar word frequency between ‘web’ and
‘conferences’, both of which were high cf the most frequent words listed above: ‘web’= 20,
‘conferences’/’conference’=18+5=23. A manual exploration of the collected occurrences of ‘web’ (able to be
done in Nvivo by opening the collection of responses in which that word appeared) confirmed that ‘web’
generally referred to a live online connection – i.e. besides ‘conference’, it was also mentioned with ‘chat’ and
‘meeting’). Combining these mentions (23) with word counts for ‘webinars’ (8) and ‘Skype’ (14), gives a
combined word count = 45. The word ‘live’ also occurred frequently (16), as did the words
‘interaction’/’interactive (8+6 = 14).
Q14: Please provide any further comments relating to any aspect of the student support you have experienced
or would like to experience as a distance student.
Number of responses = 318 (31.7%), Number of respondents who skipped this question = 684 (68.3%)
Codes: Negative (N=160); Appeal (N=149); Positive (N=105); In-person contact (explicit mention) (N=12);
Live online connection (explicit mention) (N=18); Neutral (N=9); Specific or isolated incident (N=4).
Other question data:
Q6: To what extent do you agree or disagree with the following statement? “I am comfortable using the
computer technology that was required for my course units”.
Number of responses = 997 (99.5%), Number of respondents who skipped this question = 5 (.5%)
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Table 1: responses to Question 6 on how comfortable students were with technology
strongly agree

agree

neutral

disagree

430

427

87

43

strongly
disagree
10

Q11 Have you attempted to access student advice/services as a distance student?
yes 32.3% (N= 320); no 67.7% (N=672)
Q12 Which advice/service(s) did you access or attempt to access?
Number of responses = 313 (31.2%), Number of respondents who skipped this question = 689 (68.8%)
Table 2: Services accessed
MyLO (LMS) help
tech help inc webmail
admin help eg enrolments or fees or estudent centre or
admissions
library help
other service eg disability or counselling or housing or
careers or scholarship
course advice
general query unspecified
student learning or academic or course work advice
other
help from lecturer or tutor
student adviser
student services or student centre
faculty or faculty based student adviser

N=37
N=45
N=51
N=32
N=36
N=28
N=10
N=35
N=17
N=32
N=35
N=30
N=35

Table 3: Matrix – comfort with technology crossed with service accessed

admin help eg enrolments or fees or estudent centre or
admissions
course advice
faculty or faculty based student adviser
general query unspecified
help from lecturer or tutor
library help
MyLO help
Other
other service eg disability or counselling or housing or
careers or scholarship
student adviser
student learning or academic or course work advice
student services or student centre
tech help inc webmail

neutral disagree

strongly
agree

agree

strongly
disagree

2

2

21

26

0

0
1
0
1
2
10
3

1
2
0
2
2
2
1

11
20
3
8
12
9
6

16
12
7
20
16
15
7

0
0
0
0
0
1
0

3

3

17

13

0

5
4
5
7

3
3
2
6

11
10
10
11

16
17
13
20

0
1
0
1

Discussion:
Q12 Comfort with technology matrix results:
It is worth noting that the above matrix suggests that not many students who reported a high level of discomfort
with technology also tried to access services.
Q13 Please describe your experience
Number of responses = 313 (31%), Number of respondents who skipped this question = 689 (69%)
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Table 4: Descriptions of service experience
useful or helpful
prompt
good great terrific excellent etc
friendly professional or otherwise positive comment re
staff
not helpful or not useful
disappointing or less helpful than had hoped
not prompt or direct enough or delayed
bad frustrating or unsatisfactory ill-advised or
damaging
absent - no help provided at all
ok or satisfactory
neutral or average
mixed - some positive some negative
other

N=111 (35%)
N=51 (16%)
N=90 (29%)
N=48 (15%)
N=20 (6.4%)
N=29 (9%)
N=23 (7.3%)
N=37 (11.8%)
N=15 (4.8%)
N=23 (7.3%)
N=2 (.64%)
N=20 (6.4%)
N=19 (6%)

Discussion: The first four codes here could be collated under a general theme node of ‘positive’, and the
following five under ‘negative’. This gives: ‘Positive’ (N= 300) and ‘Negative’ (N= 124), an encouraging
result!

Further exploratory analysis
Some further analysis was conducted using the Nvivo software in order to arrive at a “grounded theory from
which hypothesis can be generated” (Hutchison, Johnston, & Breckon, 2010, p. 284).
Further analysis on Q11: Have you attempted to access student advice/services as a distance student?
Table 5: Correlation between all codes and Q11
(showing those codes where ‘no’ was larger than ‘yes’: highest 5 shown):
(n.b. recall that 67.7% of all responses to Q11 were ‘no’)
yes no ‘no’ as % of whole node
Q4 responsibility 23 82 78.1%
Q5 personal
29 71 71%
Q5 consideration 33 71 67.6%
Q5 communication 53 99 64.7%
Q5 resources
104 198 63.5%
Table 6: Correlation between all codes and Q11
(showing those codes where ‘yes’ was larger than ‘no’: highest 3 shown)

Q14 physical
Q14 positive
Q14 appeal

yes
9
48
60

no
3
38
55

‘yes’ as % of whole node
75%
45.7%
40.3%

Note that ‘physical’ at Q14 was a relatively small code (N= 12), nonetheless, it is worth noting that most
respondents coded there (i.e. whose suggestions for improvement included explicit mention of physical or ‘inperson’ contact), had also attempted to access a student service in the past. This may suggest a positive
correlation between engagement and physical connection, although this would run counter to a host of research
suggesting otherwise (e.g. Herman & Banister, 2007; Ellis, 2011). A more significant finding here may be
correlations between general calls for interaction and greater responsiveness and attempts to access services. A
query run on the correlation between accessing services and sub codes capturing these elements (in Q 14)
reinforces the idea that there is a correlation between respondents naming connection and responsiveness as key
factors for improvement, and the level of engagement of those students (as reflected by their accessing of
services):
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Table 7: Correlation between selected codes and Q11

faster response times
more interaction, contact etc
lack of or inadequate connection or interaction
slow response times

yes
5
23
6
9

no
2
7
11
4

Further analysis on all codes and Q6 (comfort with technology):
A query was run to find comparatively high correlations between ‘disagree’ and ‘strongly disagree’ with ‘I am
comfortable using the computer technology that was required for my course’, across all open question codes
(except services and experience) i.e. finding responses that were coded at a given code and at ‘either ‘disagree’
or ‘strongly disagree’. These were: ‘negative’ (in answer to Q5 ‘better for you’) = 23.1%; ‘resources’ (in answer
to Q4 ‘worst aspect’) = 8.8% (i.e. 8.8% of respondents whose answers to ‘worst aspect’ were coded at
‘resources’, also answered ‘disagree’ or ‘strongly disagree’ to the question: ‘I am comfortable using the
computer technology that was required for my course units’); ‘consideration’ ( in answer to Q5 ‘better for you’)
= 7.6%; ‘negative’ (in answer to Q14 ‘other comments’) = 7.5%. Although the first of these (‘negative’ in Q5) is
a relatively small code (N=13), it is interesting to note that a large percent of respondents coded there (responses
here were general negative comments or responses saying despairing of anything at all that could make distance
learning better), were also uncomfortable with the technology required for their learning.
Coding queries were also run to find patterns or commonalities in responses across questions: for example, an
Nvivo report was run to find all respondents with responses to Q3 that were coded at ‘flexibility’ (N=493),
which also had their responses to Q4 coded at ‘isolation’ (N=666). The number of individual codes returned by
this report = 646, i.e. 323 responses were coded at both these nodes in Q3 and Q4. Thus over half of respondents
who felt that the best aspect of being a distance student was ‘flexibility’, also felt that the worst aspect of being a
distance student was the lack of contact: i.e. the rate of correspondence between nodes ‘flexibility’ and
‘isolation’ was 65.5%. The percentage of respondents the other way (i.e. the percentage of ‘lack of contact’ that
corresponded with ‘convenience’) was a little lower: 48.5% of the responses coded at ‘isolation’ also coded at
‘flexibility’. Overall, the percentage of the total (the two codes added together) coded at both codes = 27.9%. So
there is a high correlation between the two largest theme nodes for questions 3 and 4. A similar report found that
responses coded at ‘necessity’ in answer to Q3 and at ‘isolation’ in answer to Q4=388: i.e. 194 at both. The total
number coded at necessity was 365, so 53.2% of responses coded at necessity were also coded at lack of
‘isolation’, (29.2% the other way around). So again, there is a comparatively high correlation between these
codes, suggesting possible common factors between feelings of isolation and lack of choice or feeling
compelled to undertake study in this mode. Some further evidence here is the correlation between
‘unconsidered’ and ‘necessity’. This came to 66 (i.e. 33: 23.2% of ‘unconsidered’; 9% of ‘necessity’) – where a
respondent is feeling unconsidered, they are also likely to have listed some sort of ‘necessity’ as the ‘best
aspect’ of distance education. This indicates that the extent to which responses coded at ‘flexibility’ implied a
degree of necessity (i.e. to what extent respondents who gave ‘flexible’ as the best aspect of distance education
are undertaking education in this mode for expediency or necessity rather than as an active choice) needs further
research; supporting the above observations regarding the further research needed around the concept
‘flexibility’.
Other interesting correlations across question responses suggesting common factors include: 56 coded at both
Q4 (worst aspect) at ‘unconsidered’ and Q14 (other comments) at ‘negative’ (total number coded at either=304,
so 18.4% coded at both (35% of ‘negative’ and 39.4% of ‘unconsidered’.) 44.5 responses were coded at both
‘unconsidered’ (in answer to Q4), and ‘consideration’ (in answer to Q5 ‘what would make it better’), which is
31.3% of ‘unconsidered’, and 42.4% of ‘consideration’). This highlights consistency across answers as well as
underscores the importance of showing due consideration and finding new ways to communicate that
consideration to distance students.

Conclusions and further study
Some very general conclusions can be drawn from the analysis of the data so far available. Firstly, we can
conclude that a large portion of UTAS distance students feel isolated and also that a large number of these
students may see the primary benefit of this mode as its serving a practical or necessary function (interpreting
‘flexible’ this way), rather than its being attractive in its own right. A comparably high number (comparable to
those coded at ‘flexible or necessity’) struggle with resources and feel unconsidered. A reasonably high number
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struggle with balancing other life commitments and with the autonomy or self-reliance required to manage
distance study.
In response to the data, SLAD launched workshops and consultations utilising Blackboard Collaborate
webrooms (responding to, e.g. ‘more contact’). These sessions have steadily increased in popularity since they
were introduced (mid 2013). An effort has been made to increase awareness of online services through a
dedicated LMS site (called Uni Essentials), and an ongoing project to construct a searchable webpage and FAQ
including links to all SLAD resources (responding to the codes regarding ‘information’ and ‘resources’).
The sample of students who responded to this survey was very large, and the responses quite complex, so there
is a lot more work to be done assimilating and drawing meaningful conclusions from all the data. Initially this
further work will focus on foundational analysis of the large theme concepts emerging from the open questions:
particularly on ‘isolation’ and ‘contact or connection’ (the largest theme codes in Q4 and 5, if we add the node
‘more contact’ to the node ‘more communication’ in Q5), and on ‘flexibility’ (the largest theme node in Q3). As
indicated above, this work will involve both theoretical analysis (e.g. a re-examination of initial definitions) and
an empirical exploration of the possible factors constituting the meaning and experience of these concepts for
distance students: both in a distance educational context and in an ‘in person’ context.
That the elements emerging here (or akin elements) are elements of distance student’s experience is wellestablished in the literature (e.g. Ganawardena, 1995; Walter & Burgoon, 1992), and concepts associated with
such elements (e.g. ‘community’ and ‘interaction’) have been extensively studied. Indeed, in line with its
perceived importance, Zawacki-Richter and Anderson (2014) report that the category ‘interaction and
communication’ was the most represented in a follow up literature review. But rather than focus on the
implications of such elements in other phenomena, such as student success or engendering a sense of
community, the follow up research proposed here aims to take advantage of the high number of respondents in
the original study in order to re-examine the fundamental definitions and theories on which such studies
typically build. Thus, in broad terms, the data collected will be utilised to contribute to the theoretical branch of
this research category: i.e. to what Conrad calls ‘theories to frame by’ (Conrad, 2014, p. 385). That is, a follow
up survey will study the meaning and experience of the emergent concepts for distance students: examining
what student’s mean when they use such concepts, as well as components of their experience of them. But
follow up research will also include a thorough foundational study: constructing various possible theoretical
definitions of such concepts (in a distance educational context) and studying different existing theoretical
frameworks through which they may be understood and explored.
To this end, the next stage of this project will include the above mentioned survey, designed for factor analysis
on important features (pro and con) of distance study. This survey will feature Likert scale questions capturing
core meanings of actual responses from the initial survey and grouped according to degree of correlation with
other codes – e.g. where there is strong correlation, a cross section of responses from those correlated codes will
be looked at to inspire these questions. For example, one section of the follow up survey will explore the nature
or meaning of the concept ‘isolation’ for distance students with the question: ‘what does isolation mean to you?’
Suggestive responses for the Likert-type exploration of this concept include:
•
•
•
•
•
•

“I feel like I’m the only one studying the subject”
“feeling ‘out of the loop’”
“Feeling like you are not connected or have been forgotten”
“A sense of working in a void, with minimal feedback or engagement”
“I don’t feel like I am affiliated or a member of the university”
“At times it feels like we are just typing into cyberspace.”

Similarly, another section will explore elements contributing to the experience of isolation (‘what makes you
feel isolated?’). The same sorts of questions will be asked regarding other fundamental concepts frequently
utilised in the 2013 survey, notably ‘connection’ and ‘flexibility’. The empirical results from this follow up
survey will be examined in the context of other relevant empirical research: e.g. it is anticipated (due to the
number of responses calling for more on campus study schools) that the results may ratify Caughlin and
Sharabi’s (2013), showing that the extent to which distance students feel a personal connection may involve
elements that extend beyond “technologically mediated communication” (p. 877).
It is important to explore not only how these states are understood and experienced by distance and online
students, but also to enrich our fundamental theoretical understanding of what the concepts actually mean. As
indicated above, such theoretical work may include: a re-examination of theoretical frameworks explicating the
core concepts (e.g. social constructivism; Moore’s (2013) theories of social presence and transactional distance);
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sociological perspectives such as Turkle’s (2011) and fundamental philosophical definitions; an examination of
the relationship between the core concepts themselves (e.g. an exploration of the nature of the conceptual
juxtaposition of isolation and connection); and an examination of the relationship between the core emergent
concepts and other concepts (e.g. the relationship the concept of ‘flexibility’ has with those of ‘structure’,
‘dialogue’ and ‘autonomy’ (Moore, 2013, pp. 70-73)).
In sum, the gaps between the promises and the reality of distance education need careful and continued
monitoring. This research is starting point of an ongoing endeavour to identify ways to genuinely address key
concerns and common experiences of distance students. The focus of the next stage is directly informed by the
concerns and experiences of students voiced in their responses to this initial survey. The themes isolation,
connection and flexibility in particular indicate the need to further explore these concepts. The data collected
thus far, though, also strongly suggests a need to increase the degree of connection, interaction and
responsiveness between distance students and their Universities. The research presented here gives a critical
perspective on distance education and by focusing on actual student experience, offers a comparison between
the state-of-the-art and the state-of-the-actual educational technology and practice utilised for distance learning.
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Massive Open Online Courses (MOOCs) are a relatively recent online learning phenomenon that
has developed in the last five years. The opportunity that MOOCs offer to developing countries
has generated significant interest from higher education as it has opened doors to step into
territories that were never available before this era. This paper reports on the research findings of
the impact of MOOCs in developing countries. The key challenges and opportunities identified by
the researchers in using the MOOC concept within the Sri Lankan higher education context is
discussed. It also highlights how developing countries can transform education, and provide
lifelong learning opportunities which will give access to learning resources, innovative learning
technologies, higher engagement and collaborative learning opportunities with international
experts.
Keywords: MOOC, learning technology, innovative learning, higher education, staff capability

Introduction
The Massive Open Online Courses (MOOCs) are a relatively recent online learning phenomenon that has
developed in the last five years. MOOCs are now generating considerable media attention and significant
interest from higher education institutions around the world (JISC, 2013). MOOCs are mainly free, online
courses offered by leading higher education institutions that enable unlimited global participation which
provides access to thought leaders in a variety of academic disciplines. While some MOOCs offer opportunities
to access course resources without any restrictions, some MOOCs have enabled collaborative learning and given
access to industry leaders by using engaging learning environments that have enriched learning within the
MOOC environment.
Although MOOCs are seen as an extension of existing online learning approaches with open access and
scalability, they have led to a different interest in developing countries. The opportunity that MOOCs offer to
these countries has generated significant interest from government education institutions and commercial
education organisations, as it has opened doors into territories that were never available before.
While MOOCs are considered to be a disruptive innovation in the western world, developing countries like Sri
Lanka, with higher English language literacy rates, have started to reap the benefits from the openness of the
MOOCs. The Sri Lanka Institute of Advanced Technological Education (SLIATE), is one of the Higher
Education Institutions that has already moved towards innovative teaching and learning (Lokuge Dona, Keppell
& Warusavitharana, 2013) and continues to take the opportunity to build capacity and capability through
MOOC engagement.
This paper reports the research findings of the impact of MOOCs on developing countries, including an in depth
analysis of challenges, opportunities and the use of MOOCs specifically within Sri Lankan Higher Education
Institutions.

MOOC characteristics
According to Carr (2012) more than a million people in the world have participated in MOOCs. The
massiveness of MOOCs have given a large number of learners in the world access to learning material. This
openness allows the participants to view learning materials, take assessments and be engaged in learning from
elite universities such as Stanford, Harvard and MIT (Kolowich, 2014). The ability to build knowledge through

social constructivism (Salmon, 2011, Salmon, 2013) and connectivism strategies (Siemen, 2012) has increased
active engagement and interaction in a MOOC environment. The accessibility and flexibility provided through
MOOCs (deWaard et al., 2011) has generated great interest from low income earners and time-poor learners.
While MOOCs provide a new way of learning, there are identified challenges and opportunities within MOOC
environments.
The research says that MOOCs provide several opportunities to the wider community, such as time zone
boundaries and locality (Friedman, 2013); student engagement (Trowler & Trowler, 2010) given the creative
commons resources that can be re-used; easy access to cross discipline resources without institutional barriers
(Carr, 2012); easy enrolment and network participation opportunities (Kop, 2011) with lifelong learning
capabilities (deWaard et al., 2011; Koutropoulos et al., 2012). MOOCs also claim to provide a wide range of
personal learning options that allow participants to learn anywhere and at any time (Carr, 2012).

Research methodology
In this study the authors examined the use of MOOCs in the Sri Lankan higher education sector in terms of
using MOOC resources, tools, engagement, and collaboration with international participant groups.
The research questions that guided this study are:
1. What are the identified opportunities for the Sri Lankan higher education sector through MOOCs?
2. What are the challenges faced by Sri Lankans when participating in MOOCs?
3. How can the Sri Lankan higher education sector leverage through MOOCs?
The study employed an online ethnography design by studying the MOOC culture and communities virtually.
With the courses delivered online, authors were able to gain a deeper understanding of the environment
(Bowler, 2010; Johnson & Humphry, 2011; Kozinets, 2010); which was the MOOC environment in this
situation. For this purpose, several researchers participated in and observed different MOOCs offered by
Coursera, Udacity, Google, Open2Study and CourseSites to gain a better understanding of the MOOCs’
concepts. All authors participated in the Carpe Diem MOOC (Swinburne, 2014; CourseSites, 2014) that was
conducted by the Swinburne University of Technology over a six week period.
Data was also collected through an online questionnaire, semi-structured interviews and autoethnographic
insights (Ellis, Adams, & Bochner, 2011; Keefer, 2010) that the researchers gathered by recording their
experiences in journals. In addition, a questionnaire was distributed to several Sri Lankan educators who
completed the survey.
A sample of seventy five educators was selected from the population randomly. Out of that 45 educators were
sent the online questionnaire and 55% of them completed the questionnaire during the expected time frame. The
remaining thirty educators, 40% of the selected sample, received the paper-based questionnaires. The majority
of these respondents (90%) returned the questionnaires, having answered all the questions. After collecting the
responses, themes were identified in order to develop interview questions. Interviews were carried out with 20%
of the respondents. Forty-two percent of respondents had the experience of participating in MOOCs.
While quantitative data was analysed through the Statistical Package for Social Sciences (SPSS) version 16 in
order to create summaries and quantitative inferences, responses to the open-ended questions in the
questionnaire were analysed qualitatively along with the interview data. Questionnaire responses, interview
data, the researchers’ autoethnographic insight, and participants' comments were analysed and compared while
SPSS provided descriptive statistics, such as Pearsons correlations, to determine the relationship between the
identified variables.
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Figure 1: The process of the study analysis
The data was interpreted using an ethnographic research design based on a framework of analytical induction
and comparative analysis as shown in figure 1. The data gathered was continuously refined to further collect
research-specific data (Hammersley, 2004).

Discussion on research findings
The MOOC experience
A team of 10 SLIATE academics took part in the Carpe Diem MOOC (CD MOOC) offered by the Swinburne
University of Technology in Australia (Swinburne, 2014; CourseSites, 2014). SLIATE participants found the
CD MOOC that was based on the Carpe Diem Learning Design Process (Armellini & Jones, 2008; Salmon,
2011) to be a complete change of course design and delivery approach compared to the established lecturing
style. The CD MOOC approach to teaching and learning with facilitated and guided online methodology was
considered to be another new landscape for SLIATE staff who had been looking for ways to transform
traditional course delivery as a government funded higher education institution.
A couple of weeks prior to the start of the CD MOOC, the MOOC team initiated communication by sending
numerous count-down emails reminding the participants that the course would soon be starting, and giving
instructions on how to log on and where to go for help. The SLIATE participants who found this process to be a
great method for increasing student enthusiasm and engagement, are also now considering adapting the process
within their own course delivery. While the course was informative, it was also challenging since the MOOC
used various tools such as Twitter, Facebook, Google Plus, Maps, and Roster. It also alerted the team to the
potential opportunities for utilising free social media and educational tools such as mind mapping tools,
collaborative learning tools for educational purposes in order to connect Sri Lankan staff and students to others
around the world.
Course facilitators and industry experts presented weekly, using virtual classroom environment Blackboard
Collaborate. These virtual classes enabled the participants to communicate with experts that were scheduled to
cover at least two time-zones. The SLIATE participants thought that this was another way in which Sri Lankan
academics could give students access to a range of experts without geographic barriers. The six stage Carpe
Diem process assisted the SLIATE participants to re-think about learning design process as being creative and
scaffolding learning experience by weaving real-life examples, and covering required learning outcomes into
activities called e-tivities in order to scaffold learning (Armellimi & Jones, 2008, Salmon et al., 2008; Salmon
2011; Chitanana, 2012). As Tumminello (2005) and Salmon (2013) explained, the effective combination of
creative exercises with real-life examples and simple illustrations for developing storyboarding was an
important skill that enhanced combining a variety of media for teaching and learning. The concept of
storyboarding that was introduced in the CD MOOC for course design (Salmon, 2014) was well received by the
SLIATE staff members who have already started using within their own course design process.
This experience was found to be different to participating in other MOOCs that were categorised as xMOOCs,
as there was a lot of interaction and engagement throughout the course. However, it was found that the use of
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high end technology in the MOOC was a challenge to the SLIATE participants, as they had to learn to manage
and use it within a short period of time. While the process was challenging at the time, SLIATE participants
have identified the value of using educational technologies in the online courses to engage learners effectively.
Gregory & Lokuge Dona (2013) also, identified that even though the initial use of educational technology for
teaching and learning is challenging, it enable better engagement and a learning environment among the
learners.
Opportunities for the Sri Lankan higher education sector
The MOOCs provide several opportunities to the wider community such as time zone boundaries and locality
(Friedman, 2013); 86% of the research participants indicated that MOOCs were a great innovation as they
enabled learning without time zone and locality restrictions. Of the research participants 83% who are higher
education professionals considered MOOCs to be a great opportunity to access the latest learning resources and
the most up-to-date developments in the subject area. Moe (2014) has identified that accessibility has one of the
key findings of MOOC participation. It has been highlighted that ‘open access’ to educational resources
through MOOCs have been welcomed by many educators, researcher and learners (Moe, 2014; Kassabian,
2014; Hill 2014).
MOOCs have shown that they are a creative way to engage students in learning (Trowler &Trowler, 2010) with
creative commons resources and many freely available tools(Salmon, 2011); While the MOOCs were providing
open access to resources, it also made the teaching and learning approach in different institutes transparent for
the participants. Of the research participants, 87% indicated that the ability to take part in a new teaching
approach was exciting and an eye opener for their teaching career because they had to re-think their course
delivery and how they could engage their students in a collaborative learning environment.
MOOCs also claim to provide a wide range of personal learning options that allow participants to learn
anywhere and at any time (Carr, 2012). Additionally, MOOCs have provided easy access to cross discipline
resources without institutional barriers (Carr, 2012). The participants also indicated that open enrolment has
enabled them to access cross disciplinary resources easily. This has also encouraged people to engage in lifelong
learning capabilities (deWaard et al., 2011; Koutropoulos et al., 2012; Moe, 2014; Hill, 2014). The ability to be
independent of a geographic location and participate in a MOOC has been leveraged by developing countries, as
25% of participants mentioned that they applied the knowledge gathered through a MOOC when both
developing and studying their courses. Additionally 12% applied their learning during course development and
delivery in their respective institutes which further indicates a use for MOOCs in the Sri Lankan higher
education sector. However, 44% of research participants had not applied the skills, resources or other findings
that they had gathered through a MOOC within their teaching practices. Of the respondents, 42% had
experience participating in MOOCs. It was highlighted that respondents encountered problems such as
infrastructure facilities (58%), unavailability of skilled staff (51%) and other reasons (29%) when attempting to
implement concepts identified through MOOCs in a Sri Lankan education context. The research findings
indicate that 86% of Sri Lankan higher education professionals have started using MOOCs to engage in
professional development.
Identified challenges
While 86% of Sri Lankan participants found MOOCs useful, 95% indicated that there were several challenges
that they faced when participating in MOOCs.
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Figure 2: Identified challenges
Many MOOCs use several high end digital learning technologies such as wikis, blogs, and other social media
tools including Twitter, Google Groups and similar tools. While these tools added value to their learning,
exposing new tools and resources, 76% of participants indicated that it has taken more time to engage in the
MOOC content, as the professionals were not familiar with these innovative tools. This indicates that staff
require professional development to be able to use innovative technologies for teaching and learning. The
research findings showed that 51.2% of participants indicating that skills development as a challenge.
The access to open resources has provided great insights, however low band width has always delayed the
learning process when using tools such as Blackboard Collaborate and Adobe Connect. A further 56% of
participants’ indicated that technology and accessibility was a concern in developing countries when
implementing technology-dependent courses. It was also indicated that 58.2% (refer Figure 2) participants found
infrastructure is a greater issue in the country to be able to use innovative technology with wider community.
It is also identified that staff professional development process is needed to develop skills to accommodate new
learning tools and methods. Technical skills was found to be a problem, with 51.2% indicating that they require
more technical skills to develop and deliver the courses. One of the challenges mentioned, was allocating
adequate time for skill development.
The participants also indicated that gaining management support, changing traditional course delivery practices,
supporting staff to effectively embrace change, changing attitude towards adapting new methods and
educational tools as some of the other issues that they face when adapting new and innovative learning
technologies in the Sri Lankan higher education sector.
Table 1: Other identified challenges
Other identified challenges
Traditional educational practices
Attitude towards change
Legal factors
Political Influences

Percentage
75.6
63.4
12.2
7.3

Table 1 indicates the identified additional challenges. Through professional development, some of the identified
challenges such as traditional educational practices and attitude towards change could be addressed. However,
these are major issues in the Sri Lankan higher education system that needs attention. It is clear that the legal
factors and political influences will have less impact on MOOC or use of MOOC practices with in the Sri
Lankan higher education system.
There was a strong indication about the use of MOOC concepts in the higher education sector in Sri Lanka, with
83% indicating that the MOOC idea was suitable for higher education, and 87% being of the opinion that the
MOOC was practical when applying to study in the higher education system in Sri Lanka.
The Pearsons correlation was calculated to investigate the relationship between different attributes and it was
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found that the practicability and suitability represented a positive relationship of 0.546, indicating that the use of
MOOCs within the higher education sector to be strong being directly correlated as a practical and suitable idea.
This highlights that research participants believe that MOOCs are suitable for the development of higher
education in developing countries.

Recommendations
The findings of this research are dependent on a small sample of research participants. However, based on these
findings and limited scope of the research derived some recommendations that could assist developing countries
to enhance educational opportunities.
This research indicates that, it is important to provide better technical facilities to the participants to reap
benefits of the free open online courses. It recommended providing technical and professional support to upskill staff. Taking measures to professional development processes through higher education institutes also
recommended enabling staff to be involved in their enhancing educational practices.
The research highlights many interesting findings, and it is recommended that in-depth research is carried out to
gather detail information about different aspects of staff needs. Further study will enable developing countries to
identify how MOOCs can be utilised to up-skill staff, create opportunities and change higher education industry.

Conclusion
Most of the research participants indicated that MOOCs are a great innovation as they were able to learn without
time zone and locality restrictions, giving them the opportunity to access the latest learning resources and most
up-to-date developments in the subject area. The participants in this research indicated that the ability to take
part in a new teaching approach has enabled them to re-think their course delivery and how they engage students
in collaborative learning environments. It was also mentioned that respondents encountered problems such as
infrastructure facilities and the unavailability of skilled staff when attempting to implement concepts identified
through MOOCs in a Sri Lankan education context. The survey results indicated that developing countries are
leveraging learning through MOOCs to engage in professional development activities. There was a strong
indication that the use of MOOC concepts in the higher education sector in Sri Lanka will benefit for
professionals as well as students. MOOCs have created a new era in the higher education sector in Sri Lanka
expediting the use of innovative teaching and learning methods to provide a better learning experience to the
learners.
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This paper describes the development and piloting of a project that uses augmented reality to
support the cultural sustainability of Aboriginal Nyungar peoples of Western Australia’s South
Western corner. Place narratives are a central part of Australian Indigenous culture and
knowledge, and the significance of place is critical to Aboriginal people’s health and well-being.
This pilot project examines the efficacy for the augmented reality app to present Indigenous
narratives in a way that engages students in reflexive practice.
Keywords: Augmented Reality, place narratives, cultural sustainability

Introduction
This paper describes the pilot of a location based augmented reality project, which triggers Nyungar place
narratives in geographical locations, to support a unit on Indigenous Cultures and Health aimed at developing
health professionals with cross-cultural capabilities. Nyungar (alternative spellings includes Noongar, Nyoongar
and Noonga) are the Indigenous peoples of the South West of Western Australia, including the Perth
metropolitan area that is the geographical and physical location of this project.
The Indigenous Cultures and Health 130 (ICH 130) unit was designed and developed to highlight the
significance and diversity of Australian Aboriginal and Torres Straight Islander cultures. It reflects national
recommendations to provide all graduates with cultural competency by embedding Indigenous Australian
knowledge and perspectives within a culturally competent pedagogical framework (Universities Australia,
2014). This project leveraged the affordances of mobile technologies and augmented reality to create hybrid
spaces that overlay real places with media that articulates Indigenous place narratives. Using augmented reality
allowed place narratives to be experienced in situ rather than reading, viewing or listening from a geographically
removed place such as the classroom. This article contributes to research examining new and emerging mobile
learning environments and the affordance of digital technologies for cultural sustainability and situated learning.
Background and context
Cultural sustainability is imperative to future health outcomes of Australian Aboriginal peoples. It has been
noted that in the face of globalization and adverse challenges to cultural continuity, cultural groups react in ways
that bring a concerted gaze to cultural ideas, knowledge and practices (Schech and Haggis, 2003). Indigenous
Australians, for example, have faced considerable adversity that has challenged the oral practice of passing on
knowledge to present and future generations. For over sixty thousand years the physical, spiritual, social, and
cultural survival of Aboriginal Australians has depended on the knowledge that emanates from stories about the
land, or country. Therefore a strong and continual relationship with the land is imperative to the health and wellbeing of present and future generations of Australian Aboriginal people.
According to Saggers et al (2010) “…our culture- the complex beliefs and behaviors we acquire as part of our
relationships ….predisposes us to view and experience health and illness in particular ways” (p.2). The
worldview of many Aboriginal Australians encapsulates a close relationship between the idea of country,
identity, spirituality and well-being. This is not to freeze Aboriginal Australians within a timeframe of
traditionalist imagery but to recognize that they have struggled through recent generations to maintain, recapture
and revitalize traditional customs, beliefs and practices. Aboriginal cultures have constantly been undermined
and threatened by the imposition of a more dominantly empowered culture. While cultures are dynamic and
susceptible to change, the main issue here is one of equity of health and well-being that emanates from
recognizing, understanding and respecting co-existing cultures, ensuring that one cultural group is not unfairly
disadvantaged across all social, economic, political, environmental and cultural aspects of life. Anglo-centric

culture has historically been the dominant force shaping modern Australian life. However, from its privileged
position it has negatively impacted on the life chances and health of Aboriginal peoples. If Aboriginal peoples’
health and well-being are to progress, then greater attention and understanding is needed concerning the
importance of Aboriginal peoples’ relationships with the land, language and place.
Cultural sustainability can be defined as “the ability to retain cultural identity and to allow change to be guided
in ways that are consistent with the cultural values of a people” (Sustainable Development Research Institute,
1998, cited in Duxbury and Gillette, 2007 p.1). In the past the cultural sustainability of the Aboriginal people
has not allowed value-driven cultural change. Recognized as the oldest continuing culture in the world,
communities within Aboriginal populations have sustained the knowledge and practices of their ancestors into
current generations for over 60,000 years. However, dispossession, disenfranchisement and alienation over the
past two hundred and thirty years have deprived most Aboriginal Australians of the security of their relationship
to their country, their culture and their sense of well-being (Eckermann et al, 2010). Aboriginal Australians
health outcomes are reported to be among the worst internationally (World Health Organisation, 2008) and the
disparities of health and well-being between Aboriginal and non-Aboriginal Australians is disproportionately
high with non-Aboriginal Australians experiencing better health outcomes and life chances than Aboriginal
Australians.
Armstrong and Weyden (2005) and Saggers et al (2010) agree that the health of Aboriginal people has always
been viewed by non-Aboriginal people as something that Aboriginal people need to address in terms of their
culture, or assumed lack of culture. The deficit model of health for Aboriginal people, for example, has often
been viewed by the western bio-medical model to be due to Aboriginal peoples’ inability to comply with the
expectations and processes of the health system’s functions and structure. Health professionals have challenged
Aboriginal people’s compliance based on their own cultural biases and seen health through their own cultural
lens, making an assumption that Aboriginal people need to change their ways and become assimilated into a
western cultural milieu. This disregard for, and misunderstanding of, Aboriginal culture has greatly impacted the
provision and effectiveness of health services to Aboriginal people. Armstrong and Weyden claim that nonAboriginal Australians need to look at ourselves, our society and our health care system and change some of our
attitudes towards how Aboriginal health is viewed and treated. Central to this is the notion of attempting to
understand Aboriginal culture from their perspective.
Dudgeon and Fielder (2012) emphasize that connection to country is the essential core of Aboriginal cultures.
For Aboriginal people land, language and place hold significant meaning central to their lives. Land, language
and place epitomize a living relationship that is embedded with kinship relations, belief systems, justice codes,
spirituality, sexuality and gender roles, as well as physical, social and emotional well-being. This knowledge of
not just survival, but the ability to thrive well, comes from and is generated by the natural resources the land
provides. There is a reciprocal relationship whereby the land supports and sustains the people who nurture and
respect it, who work in harmony with the land and are synchronized by the natural seasons of time and
geophysical change.
Major changes to places within the city of Perth and surroundings areas have occurred more rapidly within the
last two hundred and thirty years with the introduction of European and Anglo-centric over-layering of human
structures and cultural interpretations of natural landscapes. Only natural cataclysms or upheavals of the natural
geophysical space have exceeded the impact of European settlement on Australia’s ancient landscape.
Aboriginal people’s ancient knowledge of these same places continues on in the stories carried on through the
generations. What current groups of non-Aboriginal people experience and know of a place today is only the
surface layer of what has gone before for earlier generations of Nyungar people.
According to Doubleday et al (2004, cited in Duxbury & Gillette 2007, p.4) current discourse on sustainability
integrates “..both dynamic understandings of culture and the recognition that place matters because the practice
that is in need of sustaining, as well as those that pose threats, happen in particular communities and in specific
geographic contexts.” Doubleday et al also maintain that serious discussions of sustainability require
“…considerations of the dynamics of complex cultural arrangements in particular places, rather than
assumptions of either peoples or their ecological contexts” (cited in Duxbury & Gillette, 2007, p.4).
The Place of Stories
As Aboriginal culture incorporates a strong relationship to the land, and embedded in country is the notion of
identity and spirituality, the concept of place provides a basis from which non-Aboriginal people can
conceptualize differing aspects of Aboriginal culture. The experiences of place can contain tangible and
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intangible elements that are conveyed to people, both Aboriginal and non-Aboriginal. Stories abound in places,
and about places. For Aboriginal people place can be about spiritual and ancestral beings; the existence of plants
for food or medicinal purposes; sites of heritage and events natural, ecological, social or ceremonial.
Stories bring to life the essence of the experience associated with a place. Stories provide a context and an
interpretation of what is seen, heard and felt in certain places. Attachments to the place can be formed based on
these experiences and stories fluently express that attachment or association. Stories are a form of
communication providing messages and information as well as knowledge; stories can be encrypted with codes
that instruct the ways things are to be done, or with instruction concerning the moral obligations a person may
have in relation to other people; their physical environment; or to their spiritual and social practices (Julien et al,
2010).
Transferring Understanding to Non-Aboriginal Health Professionals
As future health professionals progress through their first year in their respective disciplines in the Faculty of
Health Sciences at Curtin University each student is required to enrol in a common core unit Indigenous
Cultures and Health 130. Students in the unit examine their own cultural lens and how the way in which they
view the world impacts on others. The unit’s outcomes and learning objectives are to educate a future health
force in understanding the important role Indigenous and non-Indigenous cultures, knowledge and experiences
play in the area of health. Knowledge and understanding of diverse Aboriginal cultures assist students to
examine and develop new and improved health service provision especially when in consultation with
Indigenous communities. Central to the unit is developing the cultural competencies of students as prospective
health professionals who can work safely with Aboriginal people and their communities. Cultural awareness,
cultural understanding, cultural safety and cultural security are stages along the continuum towards more
effective partnerships (Wright, 1995; Coffin, 2007; Durey, 2010). Indigenous cultures are fundamental to the
well-being of Aboriginal people and surrendering or abandoning their culture to meet the expectations of a
western system is both unreasonable and unhealthy. The unit’s curriculum was framed by a narrative structure
using personal stories by Aboriginal people as a starting point to explore Indigenous culture and examine the
impact of colonization, reflecting the oral tradition of Aboriginal and Torres Strait Islander peoples.

Place Narratives and Mobile Technology
The Nyungar Place Stories project was created as a resource for the ICH 130 unit to help students understand
the value of cultural sustainability by providing them with the opportunity to explore the pervasive nature of
Indigenous place narratives within the urban landscape. Narratives relating to specific places in the Perth
metropolitan area were gathered and recorded by developing collaborations and partnerships and building
relationships with local Indigenous communities, academics and Aboriginal Elders. The app was demonstrated
to a number of Nyungar community members for endorsement and adjusted accordingly. The app development
process embodied several assumptions and understandings. We believed, for example that for non-Aboriginal
students to gain an understanding of Indigenous culture through place narratives it compelled a ‘bodily’ learning
involvement with place. Therefore, in order for students to grasp the idea that the contemporary, densely
populated urban landscape of Perth is layered with cultural meaning, a pedagogical approach was needed that
would best serve the situated nature of these experiences of place. Finally, in keeping with the Aboriginal Terms
of Reference (Kickett, 1995) a respectful and reflective practice was maintained throughout the development
and implementation of the application.
Augmented reality (AR) overview
Augmented realities are software applications that overlay ‘reality’ or the ‘physical world’ with data such as
text, images, multimedia 3D models and so forth, primarily to be accessed through mobile devices such as smart
phones and smart glasses. The term ‘augmented reality’ is often interchanged with virtual reality however there
is a distinction between the two technologies that is not often well defined. Unlike the immersive environments
of virtual reality that are designed to replace the real world with a simulated environment, augmented reality
supplements reality with data that coexists with the real world (Azuma, 1997). This capacity to layer the
physical world with cultural artefacts that augment rather than replace was critical to the pedagogical approach
because it reflects the coexistent nature of cultures and the layered meaning of places. While AR technologies
have been available since the 1960s the technology for developing and using AR in early days was cumbersome
and required a high level of programing skills. It is only in relatively recent times that these technologies have
become within the reach of the layperson through commercial applications that can be easily populated with
content and don’t require programing or traditional AR skills. Due to this greater degree of user-friendliness,
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educators are now harnessing the affordances of this technology for teaching and learning (see Squire, 2010;
Squire & Klopfer, 2007). Indeed AR has provided broad learning opportunities across many industries such as
medicine, automotive and the military (Damala, et al 2006) but also in K-12 education (Dunleavy et al, 2009;
Dunleavy & Dede, 2014). As yet there are limited examples of applications of AR for higher education,
particularly using location-based AR technologies and according to the recently published Horzon Report (see
New Media Consortium, 2014) it remains an emergent technology for this sector.
Meaningful learning is situated
A smart phone with an augmented reality app has the ability to transform the land or cityscape into narrative
spaces by linking objects such as buildings and landmarks with websites, wikis and other online technologies
(Mohammed-Amin, 2010). In providing the ability to move students out of the classroom and situate learning in
different geographical contexts not only enables any location to be a classroom but also provides authentic
learning opportunities (Perry et al, 2008). Sharples (2010) however, insists there is little understanding of
contextualising learning outside the classroom or how technologies might support this while Wijers and Jonker
(2010) suggest one of the biggest challenges is integrating the experience with formal learning contexts. While it
is understood that mobile technologies do provide different contexts for learning Brown (2010) points out there
is little understanding of the kinds of scenarios that are best supported by mobile learning, particularly for
context-aware technologies such as augmented reality.
Brown et al (1989), are recognised as developing the concept of situated cognition which posits learning
happens within the social, physical and cultural context in which it will be used and meaningful learning
incorporates interaction with the people, places and objects within that given context. Lave and Wenger (1991)
argue along similar lines, and many others since (see Herrington & Oliver, 2000; Herrington & Herrington,
2006) that learning should be in settings and situations that normally would involve that knowledge. For
instance, language learning and particularly second language learning, is said to be best learned when it takes
place within ordinary communication in a social and/or cultural context (Brown et al 1989). James Gee (2003)
articulates a similar message in relation to situated learning through video games, whereby the player learns
about game play and the role that they play, in a way that is embedded in the game context. Similarly, locationbased AR has the capacity to facilitate learning by creating meaning ‘in situ’ (Squire & Klopfer, 2007) and is
one of the key strengths of this technology that influenced choosing it to support the aims of this project. A
location layered with a cultural story becomes the context for new understandings of culture through interaction
between environment, person and artefact. The pedagogical focus for this project therefore, was guided by the
concept of learning in context, in that listening to Nyungar stories in the context of their relevance, or the
belonging place of the stories was more meaningful for students than by reading about or being told about a
place story in their tutorial room. As such, this project has an alliance with other place-based education such as
Gruenwald (2003) and Sobel (2004) and contributes to the writing in this field.

The Research Project
Nyungar Place Stories project uses location-based augmented reality to overlay physical sites with video and
audio of Indigenous narratives that students could access through their mobile phone. Similar approaches have
been used to explore historical or cultural heritage contexts (Mohammed-Amin, 2010) such as re-enactments of
ancient Olympic games at original sites (Vlahakis et al, 2001), as museum guides (Damala et al, 2008) all of
which extend the information about an artefact or place. Although Australian Indigenous cultural practice
narratives and cultural connections to the landscape are explored through interactive 3D virtual environment
(see Wyeld & Pumpa, 2007) this is not designed as a mobile experience. Using augmented reality in the context
of connecting environment with cultural artefacts is relatively new as is using it as tool for teaching and learning
in higher education.
Development of the augmented reality project as a learning tool
This research project entailed developing the AR mobile app as a learning tool, conducting a pilot and reporting
on the pilot outcomes. A commercial AR platform and web service was used to create a scene, which is a
sequence of content (videos and audio) that have been uploaded to the web service and attached it to specific
markers on a map. Students access the scene via the AR mobile app downloaded onto their smartphone.
The project development adhered to appropriate ethical guidelines and cultural protocols (Curtin, n.d) for
working with Aboriginal and Torres Straight Islander people. Specific sites in and around the Perth metropolitan
area were chosen in consultation with Nyungar collaborators. A Nyungar elder chose the appropriateness of
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stories for broader community consumption, and the narrative sites. A unifying criteria for the sites was that an
Indigenous public artwork was located there, a significant story was associated with the place and the sites were
easily accessed by public transport, car or on foot. The inclusion public art was ostensibly to create a unifying
aspect but also served to provide additional traces of Aboriginal culture so that students might stay longer at the
place and reflect. Nyungar elders and community members were recorded telling a story using video or audio at
the specific site. These were uploaded into the augmented reality web service and pinned to the relevant site on
a Google map of Perth that was embedded in the application. The application was published to allow users to
access it via their mobile phone (seen fig. 1). Appropriate Nyungar community members verified the final
product.

Figure 1: Augmented reality app screen showing Nyungar Place Stories on mobile phone.
Students downloaded the free app onto their mobile phone and accessed the Nyungar Place Stories scene. A
welcome to country is on the first screen and the map button shows the story marker locations (see fig. 2).
Students could also see their own position on the map that is shown as a red dot with concentric circles, which
moves in relation to the student’s location. When they could see their marker in close proximity to the story
marker they were able to click on the story marker and the video or audio downloaded and played (see fig. 3).
Instructions were contained inside the app and comprehensive instructions on how to access and use the app
were provided in the Blackboards site. The project was not an essential component of the Indigenous Culture
and Health unit but was developed to augment existing learning resources and was particularly relevant for the
place and identity curriculum topic. Students were able to share their reflections with their peers during tutorials
if they chose to and to record them in their personal journal.
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Figure 2: Screen grab of map showing markers on an iPad screen.

Figure 3: Screen grab of video with Nyungar elder Professor Len Collard telling the story of Karla
nyininy (Dolphin story) from Kaarta Gar-up (Kings Park) with the river and city in the background.
The Pilot
The pilot ran for approximately one semester and while the Nyungar Place Stories app was not compulsory unit
content it was promoted to students as a valuable resource that might assist with their reflective journal, which
was an assessment item. A link to the app download page, along with information and a tutorial on downloading
and using it was placed in the Indigenous Culture and Health 130 unit’s Blackboard site. Progressive
announcements through the Blackboard system were used over a number of weeks to encourage students to
download the app and try it out.
The ICH 130 unit follows a blended learning format where materials online are accessed prior to a two-hour
tutorial in a flipped classroom approach. As this unit is part of the Faculty of Health Sciences common core it’s
student enrolment is large, encompassing the entire first year cohort and requires approximately ten tutors to
conduct tutorials. The app was demonstrated to tutors at a meeting prior to the start of semester and hand-outs
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were provided demonstrating how to use the app and the content it covered. Tutors were not obliged to use the
app or to ask students to use it but were strongly encouraged to do so. Both students and tutors were able to
practice using the app with a specific channel that was created based on campus locations with the same features
they would use for the Nyungar Place Stories. A demonstration for students on how to use the app was also
available on request from the tutor however only one tutor took this offer up.

Methodology and method
The research question guiding the study was “can augmented reality technologies facilitate Indigenous cultural
understanding through place stories”. The intention of the research design was to capture a snapshot of student
experience that had richness and depth rather than breadth. The methodology needed to accommodate the
complexity of a student demographic from multiple cultural backgrounds, age groups and socio-economic status
that acknowledged individuals interpreting their own understanding while providing a unified understanding of
students as a whole. The overarching paradigm guiding this research was interpretive with an ontological belief
that realities are multiple and constructed by the individual within their own personal frames and contexts
(Crotty, 1998). A basic interpretive qualitative methodology which to some extent, drew upon the hermeneutic
tradition of Gadamer (1975) and Heidegger (1962), guided the research process and data analysis.
Approximately two thousand students were enrolled in the Indigenous Culture and Health 130 unit at the time of
the pilot. These were first year Health Science students and generally a mix of cultural backgrounds with a
higher percentage of Australian born, white Anglo-Saxon heritage. The pilot was open to all students to
participate by using the app and but only ten would be selected to participate in research interviews to provide a
snapshot of student experience. An invitation to participate in the research study was posted on the unit’s
Blackboard site. The announcement contained a plain language statement and a consent form that could be
printed. A $50 Student Guild card (good for coffee and student store goods) was offered as an encouragement to
participate and compensate for interview time. Potential participants were asked to email the assistant researcher
and the first ten to respond were to be accepted. Seven students responded to the invitation to participate and
data were collected via semi-structured interviews that were electronically recorded with the participants‘
permission.
Findings and discussion
The key aim of the research project was to gain an understanding of how students make sense of their
experiences of place narratives and how the AR learning tool may contribute to a deeper understanding of
Aboriginal culture. The interpretive methodology informed by hermeneutics, was deemed appropriate for the
research study because it allows for subjective interpretation that affords in-depth understanding. However after
a broad-brush analysis of interview transcripts we found data were insufficient to provide the depth and richness
of experience we had anticipated and a deeper more thorough analysis was not conducted. The issue was not
with reduced number of participants but rather the level of engagement with the stories that lacked depth and
richness of data. This brings forth an unexpected outcome but one that is equally worthy of reporting and an
important finding for the pilot. It should be acknowledge that the role of a pilot study is identifying issues before
rolling out the full research project. To this end the pilot was successful because it uncovered important issues
that will be addressed in a second stage pilot.
The Nyungar Place Stories AR app was available to approximately 2000 students over 14 weeks. Analytics from
the AR platform indicate only small numbers of students, roughly forty accessed the application by
downloading it and travelling to one or more of the locations of augmented narratives. We made an assumption
at the commencement of the pilot that:
a. The tutors had received enough scaffolding and support for them to encourage the use of the app by students,
and,
b. A significant number of students would find the uniqueness for augmented reality to move learning into the
landscape would be engaging enough to “have a go”.
The findings revealed that a comparatively small number of students were prepared to investigate the AR app.
Indeed, as mentioned, only seven students responded to the invitation to participate in the research out of the
anticipated ten. The majority of participants were International students. Four were from a country in the Asian
region and one was from the United States, two were Australian. A preliminary interpretation could indicate
there is more willingness on behalf International students to gain a better understanding of Indigenous culture by
making an effort to go to specific places and engage with the stories however further research would be needed
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to determine this. From the broad-brush analysis we found most participants engaged with the context of
listening to the stories in the environment where they belonged however they wanted the app to be an essential
part of the unit’s study plan so there was a specific reason to go to a place to view and listen to a story. The AR
app learning tool therefore should be valued as an essential part of the unit’s content that could add richness to
tutorial discussions and would be useful for students when writing their reflective journal.
An additional critical factor is that while the assumption that tutors had enough preparation and support this
clearly was not the case. Although tutors were not required to include experiences of using the app and
connected stories in their tutorial discussions the opportunity for them to do so was there. It was clear from the
interviews with participants that tutors had not encouraged the use of the app and most had not mentioned it. As
with all new learning interventions that introduce new pedagogies lecturers and tutors need to be aware of how
they might use them in the classroom and therefore professional development to do so would be required.
Herrington et al (2008) highlighted the need for this kind of professional development with mobile technologies
and it is evident this still applies some six years on.
The overriding outcome for the research is that an assumption cannot be made that introducing a new
technology regardless of whether or not it is part of the curriculum will not be successful without a developed
approach to ‘operational readiness’. Deloitte (2012) state that recurring failure for technology projects to be
successfully implemented is the lack of an operational readiness plan that incorporates all stakeholders and is
not just a ‘tick off list’. In the case of this project according to Deloitte, providing foundation training to build
core competence in specific roles, providing ‘mission-specific training that addresses the need to adapt to meet
the intended operational context and to rehearse training was needed. This would mean that teaching staff is
trained to use the app, to teach with it to encourage dialogue around the stories in class and encourage reflective
practice by students, and to take some ownership for the app. It would also mean that students would be
provided with training in using the app in a functional way but also how to respond in a reflective manner to the
stories and to consider the context in order to gain more of an understanding.
Despite the inability for pilot to achieve the levels of engagement that were anticipated there are some
encouraging insights into experiences that can be built upon by adopting a more thorough and planned approach
to further roll outs of this project. For instance, participants were entranced by the cultural richness of the stories
within the context of ordinarily daily life for Nyungar people that provided an insight into pre-colonial
Indigenous culture. None of the participates had heard the stories previously through their schooling or through
publications and were surprised the stories existed in relation to the city of Perth area. They were enthusiastic
about the app as a learning tool, they learned new things about Aboriginal culture and found the experience
meaningful and useful.
One particular story referred to a dingo as the guardian of the river in Nyungar dreamtime and is also
represented as a huge red dingo painted on the side of an old flourmill, which is an iconic landmark in the coast
suburb of North Fremantle. The red dingo is well known to Perth residents but the connection with Nyungar
dreamtime is not widely known. One Australian participant expressed her surprise in hearing this story because
despite growing up in the area she had not heard the story and was unaware there was an Indigenous cultural
connection to the popular red dingo icon. Another expressed amazement at trying visualizing a kangaroo hunt
story she was listening to on the doorstep of the city centre. These provide a very small snapshot of the
possibility for a transformative affordance for the use of AR technologies

Limitations and delimitations of the study
The pilot was limited in the development phase to three locations that were marked with stories to ensure the
development was manageable within the allocated budget and to gauge the level of success before outlaying
more funds on content. An additional reason for limiting the locations was because the AR platform was a
commercial product where registration fees limit continued access and ongoing funds could not be gauranteed.
This proved to be a limitation to success in some respects as participants indicated they would have preferred
more stories to choose from. The pilot implementation was confined to the one first year health science unit with
the prospect of broader university implementation.

Future direction
The next step will be to run an additional pilot with a set number of students and a well-planned operation to go
live process as advised by Deloitte (2012). Additionally, in order for Nyungar people to retain authority and
control of their cultural artefacts, future development of the project would require Curtin University to house the
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content (stories) on their servers or in their cloud in partnership with the Nyungar community. Alternatives to a
fully commercial AR platform and web service that would provide greater security of cultural content include
free AR apps with purchased software development kits (SDK) that can be customized and integrated with a
database via an open source API.
While the pedagogical approach moved the learning from the classroom to the landscape and embraced a more
situated learning experience this could have been improved by being more interactive. In its true sense, situated
learning should be activity driven. An important consideration for future developments is for the app to be more
interactive so that students are doing something as well as receiving something (listening to a story). Therefore
the app needs to incorporate some form of activity or interactivity at the location of the story. For instance after
listening to the story at a given location the student could record their reflection and for example, upload to an
online space or contribute to the story location on the app. Furthermore, using the app to access stories in
context should be an essential resource in the unit lesson plan for tutorial discussion. On a final note, further
research could frame this project within a critical pedagogy of place.

Conclusion
In this paper we have discussed the development and pilot implementation of a project that utilises augmented
reality to support the cultural sustainability of Aboriginal Nyungar peoples of Western Australia. The
background to the study provides and understanding of how relationship with the land is imperative to the health
and well-being of present and future generations of Australian Aboriginal people. The project was designed as a
resource for the Indigenous Culture and Health unit to help non-Aboriginal students understand the value of
cultural sustainability. This was a pilot study, and of equal importance to addressing the research question, is
understanding how to implement this kind of learning tool and to explore this modality for contextualized
learning.
We found our initial oversights and assumptions impeded a successful implementation of the pilot. While the
study enabled the research question to be answered to some extent, data were insufficient to answer the question
in the depth that was anticipated and was required for the methodology, and only broad outcomes were
achieved. An unexpected challenge was the lack of engagement from both tutors and students, which ultimately
signified that an “operation to go live” (Deloitte, 2012) process should have been adopted for this project to
meet the anticipated outcomes and should be the prime consideration for future implementation and expansion.
Future directions in our research will address these issues and make the learning experience more interactive.
Despite growing awareness of affordances for location-based augmented reality to support contextualized and
situated learning in the K-12 education sector there is little evidence in higher education, thus provides fertile
ground for further research in this area. Given the higher level of engagement from International students, future
research could also examine how these technologies can be leveraged for cultural tourism.
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ImpressDent: Learning how to make dental impressions
with a computer simulation
Sunyoung Ma, Gala Hesson, Richard Zeng, Swee-Kin Loke
University of Otago
Despite the importance of learning how to make accurate dental impressions, dental students do
not currently get adequate opportunities to apply their dental anatomy knowledge to the procedure
of impression-making. A computer simulation ImpressDent was built to allow students to test out
various scenarios in order to understand the impact of different variables on dental impressions. A
case study was conducted with ten dentistry students to find out what and how students learned
from their interactions with ImpressDent. Congruent with our aim, students reported that they
learned the impact of different variables on the dental impression and they identified iterative trial
and error as their main learning process. The instructional design of ImpressDent can serve to
guide educators interested in developing their students’ procedural knowledge in constructivist
ways. Further investigations will be undertaken to examine the impact of this learning activity on
students’ ability to evaluate their dental impression independently.
Keywords: computer simulation, constructivism, dental education

Introduction
The creation of accurate dental impressions is important because it directly impacts on subsequent dental
procedures such as the construction of dentures. For example, inaccurate impressions will lead to inaccurate
dentures, resulting in patients having to undergo the same procedure several times.
At the University of Otago, the making of dentures is currently taught in the Year 4 Bachelor of Dental Surgery
degree through lectures and clinics. During lectures, teaching staff verbally explain how to make dental
impressions correctly while referring to pictures and clinical photographs (e.g., incorrectly made dental
impressions). Students are asked to judge how acceptable each example is. During clinics, under the guidance of
clinical teachers, students are shown how to achieve an ideal impression and then tasked to repeat the same
procedure independently with an actual patient. Each clinical procedure is assessed by the clinical teacher,
during which students and teacher discuss the positive and negative aspects and how these might affect the final
clinical outcomes.
From Ma’s (author 1) experiences as a lecturer, existing learning experiences are inadequate because many
students seem to struggle to apply their dental anatomy knowledge while making dental impressions during
clinics. In particular, while students have descriptive/declarative knowledge of dental anatomy, they do not fully
understand how the various anatomical features might impact on dental impressions. For example, while many
students can describe the anatomy of the tongue, very few understand how particular tongue movements might
impact on the impression during impression-making. This reflects the emphasis on declarative over procedural
knowledge in most universities (Biggs & Tang, 2007).

Challenges to pedagogical changes
To redress the balance, dental education has seen a shift from traditional to competency-based education where
the emphasis is now on the actual practice and demonstration of dental procedures (Yip & Smales, 2000). In the
same vein, we speculate that students can most fruitfully apply their dental anatomy knowledge by going
through the experiential learning cycle (Kolb, 1984): by making dental impressions and then linking particular
choices made (e.g., side-to-side tongue movement) to particular features on the impression. Ideally, students
would be able to iteratively test out various scenarios (e.g., activation of different facial muscles) in order to
understand the impact of different variables on the dental impression. Such a learning approach would be
constructivist in that students, through their iterative trial and error, construct their own meaning of the impact
of different variables instead of simply recapitulate what the teacher said (Jonassen, 1996). A constructivist
approach is necessary here because the making of dental impressions is a complex skill that requires adaptation
to the particulars of the situation and not a simple repetition of prescribed steps (Piaget, 1970).
However, there are currently few opportunities for such experiential and constructivist learning. During the
course of the year, Year 4 students have about 25 clinical sessions to practise making complete dentures for

actual patients. These clinics are typically conducted in a set time because it would be inappropriate to carry out
the same procedure too many times on the patient. During each clinic, students usually get only two chances to
obtain an accurate impression, after which the clinical teacher takes over. A study on confidence levels reported
that final year dental students had low confidence in undertaking complete denture construction (Honey, Lynch,
Burke, & Gilmour, 2011). Inadequate practice was cited as the main reason why this was the case. To increase
students’ opportunities for practice, we developed the computer simulation ImpressDent.

Description of ImpressDent
ImpressDent is a web-based computer simulation that allows students to tackle a number of clinical cases.
Students solve cases by choosing different variables at each step in the impression-making process. An example
of a step is how far the tray should be placed in the mouth (see Figure 1). A total of nine steps are simulated in
ImpressDent (e.g., horizontal placement of tray, protrusion of tongue), reflecting the real-life considerations of
tray placement, facial movement and downward pressure.

Figure 1. Students choosing how far back to place the tray in order to approximate the target impression
(given in right column)
These nine steps in the impression-making process are cumulative: upon making each choice, students will be
shown the corresponding image which depicts the cumulative choices made thus far. Once students finish
making all nine choices, they will be shown the final impression that depicts the direct effects in the putty from
the choices made. Students interpret these effects themselves by comparing the final impression with the target
impression.
To solve a clinical case, students are free to undertake as many runs of the simulation as they need. Every run is
logged by the system, and students can look at previous runs to review the choices they had made previously.
This is to encourage students to iteratively test out their evolving hypotheses.
For more than a decade, dental educators have used many types of simulation, ranging from simulated patients
in the form of manikins to virtual reality-based simulations (Buchanan, 2001). ImpressDent is unique in three
ways: first, it focusses on impression-making while most other simulations for dental education focus on teeth
preparation; second, it is a scalable solution that requires only an internet browser while most other simulations
require specific and expensive hardware (e.g., manikins); third, ImpressDent is designed for students to make
sense of impression-making themselves by having students compare their final impression with the target
impression, not by providing students with the right answer.
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Method
A case study was conducted with ten dental students to find out what and how students learn from their
interactions with ImpressDent. Our aim was for students to learn the impact of different variables on the dental
impression by iteratively testing out various scenarios. These fourth year students have attended lectures on
making dental impressions and have also made dental impressions for at least three patients during clinics.
In a computer laboratory, the students were tasked to address Cases 1-3 within 20 minutes, without their
teacher’s aid. Case 1 required students to create an accurate impression for a specific patient; Case 2 was to
reproduce an inaccurate impression; Case 3 offered a ‘sandbox’ mode where students can experiment freely. For
Cases 1 and 2, the target impression was displayed to students so that they can match it with the impression
obtained (see Figure 1). Students were free to undertake as many runs of the simulation as they needed within
the 20 minutes.
Three sources of data were captured: observational field notes made by authors 2-4; log files that recorded all
students’ choices; and a post-trial focus group interview. The interview lasted 30 minutes and was fully
transcribed. We searched all data sources to identify what and how the students learned from their interactions
with ImpressDent. “Trustworthiness” (Guba & Lincoln, 1989, p. 233) of the findings was maximised by:
• triangulating multiple sources of data so that individual viewpoints can be verified against others, and selfreports can be checked against log files; and
• maintaining insider and outsider viewpoints throughout the study. Author 1 is a member of faculty (insider)
and authors 2-4 are researchers from the university’s academic development centre (outsider).

Findings and discussion
The ten students tackled Cases 1-3 within the 20 minutes. Students completed an average of nine runs each
(ranging from six to 15 runs per student); they took an average of 1min 14sec to complete each run (ranging
from 20sec to 3min 37sec per run).
In this paper, we report our early findings regarding what and how the students learned from their interactions
with ImpressDent. When questioned about what they learned during the trial, students mentioned the impact of
different variables on the dental impression:
Student 6: I found it useful to see... how different parameters affect the final impression… so I’ve
just changed one thing and then at the end I’d see how that one thing can affect the whole
impression.
Student 8: … it kind of also shows you how each of the [facial/tray] movements translates onto
the impression in the end.
Without any facilitation from the teacher, students have begun to link particular choices to particular features on
the impression. Making such links is important for students to evaluate their own impressions and to adjust their
impression-making steps independently.
Besides the impact of different variables, students also learned other things such as the main steps dentists need
to go through to make dental impressions (Student 5) and the main factors to consider when making dental
impressions (Student 9).
When questioned about their learning process, students mentioned that they learned about the impact of
different variables through trial and error:
Student 1: I think sometimes you thought that there was this one thing [causing the inaccurate
impression], oh well I’ll change this one thing, it’s all I have to do and then you realise it’s
actually something else that wasn’t quite right.
One student also reported to have learned by “[making] mistakes” (Student 9), a learning process that would be
inappropriate during clinics. It is noteworthy that their trial and error was iterative, first involving more
guesswork and progressively involving more informed choices:
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Student 10: You sort of adjust one thing and then you’re like, OK I’ll fix that bit. And then you
realise there’s another bit to fix. So kind of like keep that one that you’d fixed and go through and
do another change until it matches.
Student 6: I just thought like firstly it was trial and error and then you could just look at the image
and pick out the places you needed to improve. (emphases added)
This iterative process is resonant with constructivist learning approaches where the learner undertakes
successive cycles of interactions until equilibrium is reached (i.e., when the learner’s experience matches her
conceptualisation).
Our field notes also concurred that students were constantly checking their understanding with their neighbours
(e.g., pointing at each other’s screen and commenting on each other’s obtained impression), a process that is
resonant with social constructivist learning approaches (Vygotsky, 1978).

Conclusion
ImpressDent, a web-based computer simulation, was built to provide more opportunities for dental students to
apply their dental anatomy knowledge to the procedure of impression-making. Students reported that they
learned the impact of different variables on the dental impression; they identified iterative trial and error as their
main learning process. These findings are congruent with the aim of the instructional design of ImpressDent.
The instructional design of ImpressDent can serve to guide educators interested in developing their students’
procedural knowledge in constructivist ways.
At a later stage, ImpressDent will be trialled with 85 students as a learning activity to be carried out between
lectures. Further investigation will be undertaken to examine the impact of this learning activity on students’
ability to evaluate their own dental impression independently.
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Exploratory learning analytics methods from three case
studies
David Gibson
Curtin University
Sara de Freitas
Murdoch University
Brief outlines of exploratory analysis methods (analysis designed to develop hypotheses) from
three research projects illustrate the size, scope, variety and increased resolution that are becoming
increasingly available at the unit of analysis for research in the learning sciences. The tools and
methods applied in these studies are briefly outlined, which enable researchers to deal with
complexity in time and event structures involving complex data in learning analytics projects. In
particular, the transformation of data involving both reduction methods and pattern aggregation
into motifs were found to be crucial for data interpretation. The article describes data mining with
a self-organizing map, involving unsupervised machine learning and symbolic regression and
combining exploratory analysis methods to achieve causal explanations.
Keywords: Learning analytics, exploratory analysis methods, game-based learning

Introduction
Assessment and learning analytics challenges have dramatically increased since new digital performance
affordances and user interfaces have become more complex. The increased complexity is due in part to
technology’s capabilities and roles in presenting interactive learning experiences and collecting rich data (de
Freitas, 2014; Quellmalz et al., 2012) which is leading to the infusion of data science methods and techniques
into learning and behavioral science research (Gibson & de Freitas, [forthcoming] 2013; Gibson, 2012). These
changes require new quantitative methods as well as a reconceptualization of mixed methods (Tashakkori &
Teddlie, 2003) that include domain experts as well as stakeholders in the construction of knowledge of such
complex systems.
The case examples in this brief paper share some common features and challenges for learning analytics needed
with big data sets. In particular, they come from systems where information is flowing rapidly, is highly varied
in format and grain size, and is available in relatively high resolution, that is, the unit of analysis is quite small
compared to the aggregated level where decisions need to be made; see for example (IBM, n.d.). They each
involve high-resolution data collection compared to the previous norms in educational research. For example,
instead of a small number of data points per subject – a pre-test, post-test and a handful of other data - these
projects have several hundred data points per subject. The cases also illustrate the challenge of varied formats
and grain size, in part because of role of technology as an interactive agent in the production of data; some of
the data is produced by a complex interaction between the learner and the digital learning environment as well
as from co-production of data by the learner in an environment and social context. These co-production
situations produce highly variable and diverse data sources that must be reconciled and interwoven. Lastly, the
data in each of the example cases needs to be analyzed relatively quickly in order for people to react, or the
learning environment to adapt, to the learner, ideally before the interaction concludes.
Exploratory data analysis is research undertaken in order to develop hypotheses and to better understand the
structure of information and physical relationships of some complex system. The data is usually unstructured,
and the questions of interest might be ill formed, undefined or broad. In the 1970’s John Tukey of the Bell Labs
first promoted the idea of increasing the use of exploratory research methods to suggest hypotheses to test as a
counterbalance to the overemphasis in research placed on confirmatory data analysis and hypothesis testing
(Tukey, 1977). Elsewhere, we have asserted that this rebalancing is still very much needed in transformative
educational research (Gibson & Knezek, 2011; Gibson, 2012; Kozleski, Gibson, & Hynds, 2012) and here we
assert that perhaps nowhere is this more evident in research on teaching and learning than in learning analytics.
The three cases presented next illustrate why.

Case 1: Virtual Performance Assessment
Case 1 comes from a purpose-built game of the Virtual Assessment Project at the Harvard Graduate School of
Education (Gibson & Clarke-Midura, 2013), which has a finite but large array of learning affordances and an
educative aim to examine whether the game is able to assess middle school students’ abilities to design a
scientific investigation and construct a causal explanation (Clarke-Midura, Mayrath, & Dede, 2010). The
assessments start out with one of two problems that students must solve: Why is there a frog with six legs? What
is causing the population of bees to die? The assessments were designed in the Unity game engine
(http://unity3d.com/) and have the look and feel of a videogame (
Figure 1) in which students make choices, talk to people and use environmental and laboratory resources while
trying to solve the mysteries.

Figure 1. Screenshots of two Virtual Performance Assessments
Participant actions (e.g. opening a page, saving a note) were time-stamped and labeled as events. Analytic data
from two pilots consisted of 1987 users (423,616 event records, 205 records per subject) in the frog assessment
and 1958 users (396,863 event records) in the bee assessment. In addition to the raw performance data on all
events, the analysis also included demographic information about students (age, gender, class, teacher), the
starting prediction for the cause of the problem, raw event data (e.g. up to when a student made their final claim
about the problem) and human-scored constructs of designing a causal explanation and designing a scientific
investigation.
The purpose of the exploratory analysis was to search for patterns of action that might relate to the performance
of the user correlated with the student’s final claim. Could the action log and score data tell us about the user’s
performance? Ultimately can performance in a virtual performance assessment replace performance on a test?
A variety of exploratory methods were used. Empirical probabilities (the relative frequency of an outcome in
relation to a number of trials) were derived from simple counts of key actions such as the student’s prediction of
the likely cause, and the final choice of a claim about the cause based on evidence collected during the game.
This method led to evaluation claims about how many students changed their minds from pre to post, which
actions correlated most highly with success and failure, and what sources of evidence were most likely to be
used by the most and least successful. Cluster analyses (grouping similar data objects near to each other) were
used to discover whether particular sets of resources and actions influenced the final claims. This method led to
a methodological finding that only clusters of event-pairs and event-triads (not the raw events alone) held value
for analysis. The analogue of the raw event in this instance of data mining might be taking the average of a nonnormal distribution in a traditional statistical analysis, which tends of obscure rather than reveal important
summary information about the data. Finally, symbolic regression (which searches the space of mathematical
expressions to find a class of equations that best fits a given dataset) was used to discover whether underlying
dynamic network relationships could be represented by predictive mathematical expressions and network
analyses (which uses graph theory to understand relationships in data) were used to visualize the networks based
on those regressions. This method led to the finding that certain key actions by the most successful groups were
unique to those groups, which means that in the future, the game authors could use that knowledge to prompt
students to try certain actions in order to increase their chance of joining the most successful students.

Case 2: Attrition in a Massively Open Online Course
Case 2 concerns a Curtin University learning analytics project aimed at discovering characteristics of attrition in
a massively open online course or MOOC. A 'funnel of participation' has also been observed in online courses
(Clow, 2013) and MOOCs in particular have been found to have only 7-10% of participants completing the
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experiences (e.g., Daniel, 2013).
Data sources included performance data on 507 participants in a massively open online course was examined to
determine what regimes of behavior might be evident through the exploratory method of symbolic regression
(Schmidt & Lipson, 2009). Data was also collected on a survey of 64 students at the beginning of Curtin’s
Astronomy MOOC and were combined with data from the activity, grade and completion date for 177
individuals (31,000 records, 175 records per subject).
The purpose of the analysis was to help determine whether Curtin’s offering would have similar attrition as
expected in other kinds of online courses (e.g. Simpson, 2012) and if so, what kinds of action patterns in the
data (e.g. doing assignments, contributing to discussions, using resources) might help predict when someone
was about to drop out?
Exploratory methods used in this study included initial visualizations as data summaries to discover elements of
the structure of the data (Figure 2). For example, how did the number of activities completed relate to
completion status and final grade? This method led to finding three regimes: 1. people who completed less than
20 activities and whose final grade was unrelated to the number activities; 2. people whose final grade was
positively related to the number of activities they completed; and 3. people who completed nearly all activities
and whose grade was above average as a result.

Figure 2. Visualization of 507 MOOC students sorted by activity level (solid line) juxtaposed with their
final grade (connected dots)
A symbolic regression was conducted to discover whether a predictive equation could be found for the
relationship of number of activities completed to the final grade. For group two, people (n=195) who completed
between 20 and 69 out of 74 total activities, a strongly predictive relationship was found to the final grade
(Figure 3).
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Figure 3. Symbolic regression results for n=195 people who completed between 20 and 69 out of 74
activities. The selected predictive equation (Grade = 1.17 Activity – 5.95) has a corr = .99 and r^2 = .99.
The result was cross-correlated between training and validation subsets as well on a new population.

Case 3: Retention in Higher Education
In the third case, the purpose of the quantitative analysis was to better understand and characterize similar
behavioral groups among students who leave and those who stay in higher education. We wanted to explore
why some students succeed in higher education courses of study while others drop out, in the hopes that the
university can develop better intervention methods that provide appropriate support and academic guidance.
Data sources included several large sets of anonymous, post-hoc course and unit attendance and grade data from
the university’s student data application, the learning management system, post-unit student evaluation surveys,
online library use, interviews and focus group sessions that generated over 240 hypotheses, concentrating on a
four-year period of the university’s recent history. Over 1200 attributes for each student were considered (62
million elements), which led to a need for data reduction methods and sensitivity to multicollinearity (e.g. the
combined effect of linked variables that lead to overstating their influence and drowning out the influence and
details of other variables). A 13 million-element ‘big data’ set was extracted and served as the basis for a semisupervised machine learning model that mapped clusters of similar behaviors, which was trained on 52,000
students with over 250 attributes.
The analytics methodology followed a staged process of data acquisition, preparation, discovery and analysis,
followed by the creation of a self-organizing map (SOM) that was further shaped by the analytics team. An
SOM uses a neighbourhood clustering function to preserve the topological properties of the input space. The
staged research process engaged a wide spectrum of key stakeholders, with several diverse data sources and
over 240 hypotheses statements coming from and going back into a series of public engagements across the
university. The data sources were combined and transformed into an analytic data set (ADS) and that set was
then used to build the SOM. The method allowed initial in-depth testing of 50 of the hypotheses that were
immediately amenable to data discovery and exploratory analyses.
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Discussion & conclusion
The records-per-unit-of-analysis varied from 175 to 250 in these cases while the total data-element sizes of the
data based varied from 31,000 to 13 million. So the record sizes and resolution greatly, but similar exploratory
analysis tools and methods were useful in each case, varying only slightly depending upon the purposes of the
research. For example, some form of data mining (e.g. clustering, machine learning, symbolic regression,
network analysis, a self-organizing map) was used in all cases, and some of these methods used in combination
also proved useful for constructing evidence that supported causal explanations in Case 1 and 2.
Transforming data for data mining in all cases involved both reduction moves and intermediate pattern
aggregations, which had important implications for data interpretation. For example, the clustering in Case 1
was ineffective until subject domain experts identified a two or three-element chain of actions called a motif. In
Case 3, reductions followed traditional lines (e.g. searching for multicollinearities), but in addition, the relatively
novel use of a self-organizing map (SOM) in educational research is itself a form of motif creation via
transformation that led to multiple hypotheses generation; the unsupervised and supervised phases of the
machine learning method chose a different subset of attributes for each cell of the map to maximize the local
similarity of neighboring groups, which led to deeper questions about how and why the clusters form and how
they relate to the prediction variable of the probability of attrition. The advantage of unsupervised machine
learning in this case is that no prior hypotheses or assumptions creep into the model, and the resulting best-fit
map is then available for multiple hypothesis testing as overlays on the SOM, while the supervised reduction of
the dataset allowed finer and finer grain sizes of the underlying population similarities. This method allowed us
to test quite a large number of hypotheses compared to traditional research methods.
The exploratory analysis stance does not attempt to determine a correlational strength of a well-formed and
presupposed hypothesis, but instead allows the data to speak for itself. The methods described here are
recommended for a toolkit for learning analytics.
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Snapchat ‘selfies’: The case of disappearing data
Jennifer Charteris, Sue Gregory, Yvonne Masters
University of New England, Armidale, Australia
Little has been written about the impact of ephemeral messaging technologies such as Snapchat,
Wickr and iDelete on learner identities. The authors explore how disappearing social media may
enable young people to take up a range of discourses and demonstrate discursive agency in ways
that support social mobility through shifting relationships with their peers. Much of this unfolds
through the transmission of digital images that promote social flexibility. The visibility, of seeing
and being seen, demonstrates a Foucauldian ‘gaze’ where power plays out through the capacity to
be visible and recognisable to others and specific practices (e.g. selfies) become normalised.
Social media technologies furnish emergent spaces for underlife activity that foster this gaze.
Taking up the Foucault’s concept of subjectivities as discursively constituted identity categories,
the authors explore the relationship between disappearing media and youth identities.
Keywords: subjectivities, identities, social media, Foucault, ‘selfies’

Introduction
Used to post images from the banal (e.g. breakfast cereal) to the explicit (e.g. ‘selfies’), disappearing data
applications like Snapchat, Wickr and iDelete have rapidly become embedded in Australasian teenage (teen)
culture. Closely related to other graphic capturing software (Instagram and Tumblr) these media foster and
perpetuate teen cultures. Ephemeral messaging with disappearing data enables users to capture and share
temporary moments rather than posting more permanent images. There appears to be a proliferation of these
disappearing data applications that rely on data self-destruct mechanisms. Information becomes both disposable
and short term (Kotfila, 2014). In keeping with the theme of the conference of offering critical perspectives on
the use of emerging technologies, we discuss how the prolific use of graphic technologies among teens enables
young people to be co-constituted in discourse – to see and be seen. This social activity can be read as relational
positioning (Drewery, 2005) where identity categories or subjectivities are socially constituted in discourse.
Discourses serve to position and define us as subjects. We work with the notion of discourses because they can
illuminate social practices - how people combine and integrate “language, actions, interactions, ways of
thinking, believing, valuing, and using various symbols, tools, and objects to enact a particular socially
recognizable identity[ies]” (Gee, 2011, p. 201). We draw from Foucault (1977) to analyse how social media
technologies provide a vehicle for young people to become recognisable to others as a form of self-surveillance.
The capacity to mobilise discourse to take up subjectivities can be read as discursive agency (Butler, 1997). We
speculate as to how social media can be used as a vehicle for discursive agency. A preliminary analysis of
ephemeral messaging media and their potential impact on youth discourses is provided through a brief account
of Snapchat, Wickr and iDelete. An exploration of possible implications for youth cultures then follows.

Ephemeral messaging applications and underlife
Non-technology-mediated conversation has always had ephemerality in that, as in-the-moment phenomena, it
disappears. Furthermore, teens generate their own language codes and slang in order to shift from dominant
adult discourse. Social media interactions that are contingent on being resent in a particular time and space
enable a ubiquity of image sharing that outstrips the capacity of ‘old school’ conversations as a means to
circulate teen culture. There can be the potential for these new forms of in-the-moment interactions to be
captured and shared endlessly in time and space. As a new genre of messaging disappearing data applications,
that has a point of difference unlike other forms of social media. They afford a flexible self-destruct timer,
enabling the sender to determine how long their message can be viewed before being automatically deleted.
Positioned by some media companies as an underground technology that inherently evades detection, we are
interested in how ephemeral messaging applications can support the youth discourses that flourish in underlife.
Gutiérrez, Rymes and Larson (1995) use Goffman’s (1961) notion of ‘underlife’ to describe how young people
contest mainstream discursive practices. They define underlife as the range of activities people develop to
distance themselves from expected norms. Popular media commentaries (Stern, 2013) on the competition
between Facebook and Snapchat present an economic discourse to suggest that the software giants are in
competition to ride the wave of youth culture and that teens may shift media loyalties to evade parents. ‘The
Economist’ (2014) reported that although there is the perception that young people “post less intimate stuff to

Facebook and more risqué material to networks not yet gatecrashed by their parents, [there is] no mass defection
under way. Instead, teenagers are using different social networks for different things” (para 6). Following, we
briefly outline the approach taken by three software applications that, as emerging technologies, offer users
opportunities to produce and delete data through ephemeral messaging.
Wickr, with its mission to provide secure communications, explicitly markets itself on its capacity to disappear.
The website posts “The Internet is forever. Your private communications don´t need to be” (Wickr, 2014,
online). It markets subterfuge through its alignment with militaristic and neoliberal discourses where emphasis
is placed on individuals’ capacity for choice and control. Wickr is a free app providing “military-grade
encryption” of text, picture, audio and video messages (Wickr, 2014, online). Wickr states that “numerous
governments and corporations” are tracking people and their data and selling this information in ways not
understood. They are able to provide “control” to the sender instead of the receiver (or servers in between)
(Wickr, 2014, online).
Using a ‘Mission Impossible’ tagline of “This message will self destruct”, iDelete, released in March 2013,
makes an intertextual move to construct both a strawman big brother argument and a parental authority figure in
their line “Safe texting begins here!” (iDelete, 2013, online). It raises the question whether the subtle pun with
‘safe sex’ is intentional. iDelete demonstrates an interesting point of difference from other deleting media in that
it physically obscures the data, attempting to implement a form of communication that can only be read by
another targeted person. They claim that “text and images are seen through a viewing loop that the receiver can
navigate on the touch screen, making it impossible to capture in a screenshot. Screenshot Protection can be
turned on or off by the sender depending on the sensitivity of the message” (iDelete, 2013, online).
Snapchat, launched in 2011, with its bright yellow webpage and happy emoticon, conveys a positivity that is
echoed in their claim in their online blog that they are “lovingly built” (Snapchat Blog, online). The Snapchat
application facilitates the transmission of images and script to individuals or groups with a time limit of up to 10
seconds before the image disappears. The sender determines this timing and after this the receiver no longer has
access to the image. Founder and Chief Executive Officer, Evan Spiegel, is quoted as saying that the daily
photos shared by users have grown from 20 million in October 2012, to 200 million in June 2013, to a further
350 million in September 2013 (Gallagher, 2013). Snapchat makes it very clear in its ‘Guide for Parents’ that it
markets itself to both teens over 13 and adults. To do so, it provides online guidance on the appropriate use of
this messaging technology. Senders are sent notification, when possible, if Snapchat detects when the recipient
takes a screenshot. “One should always ‘think before you send’ and consider the trustworthiness of the intended
recipient(s) before choosing to share an image, video, or message with them—if it’s too sensitive to risk
someone else seeing it, then it shouldn’t be sent!” (Snapchat, 2014, online).
The application makers strive to distance themselves from cyber bullying: “If you receive a bullying, abusive or
otherwise unwanted message, do not respond to it—responding may encourage further messages. Instead, you
should block the user and/or change your privacy settings to prevent future contact from the individual”
(Snapchat, 2014, online). There is also online guidance for parents on what to do if they encounter sexually
explicit material on their child’s phone. “Ask them to delete any copies they may have saved and inform the
recipients of the serious criminal consequences of possessing or distributing sexually explicit images of a
minor.” (Snapchat. 2014, online). As it can be possible to screenshot images and save them, there is no security
that an image may not reappear in future. The application producers are aware of this and make the dangers
explicit such as letting the users know that Snapchat cannot prevent others from making copies of messages
(e.g., by saving a screenshot). They do state that if they detect the recipient has captured a screenshot of an
image that was sent, they would notify the sender. Snapchat do point out that, “as for any other digital
information, there may be ways to access messages while still in temporary storage on recipients’ devices or,
forensically, even after they are deleted”. Snapchat should not be used to send messages if the sender wants “to
be certain that the recipient cannot keep a copy” (Snapchat. 2014, online).
Writing on sexting (the transmission of sexually explicit digital images or messages) and the legal implications
of Snapchat use in the USA, Poltash (2013) describes how the security of self-destructing messages can be
illusory. Snapchat’s self-destructing messages make users feel immune from repercussion and the consequences
of erased data can make trespasses difficult to both detect and follow up on.
This has encouraged and led directly to the application’s widespread use for sexting… But the
application adds an additional layer of complexity. Because Snapchat deletes photos and videos
from senders’ phones, recipients’ phones, and its servers, there is no permanent record of its
impact on children’s participation. On the one hand, Snapchat functions like contraception,
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protecting teenagers who are going to sext regardless of the consequences. On the other hand, it is
used to both distribute child pornography and destroy the evidence (Poltash, 2013, p. 21).
These technologies offer users ways to thwart the permanent nature of digital information by allowing it to
dissipate almost immediately into obscurity (Kotfila, 2014). The potential impact on youth cultures is explored
briefly in the following section.

Social positioning through a panoptical gaze
Carah (2014, p. 137) highlights how social media platforms “continuously assemble identities, cultural practices
and social spaces in relation to one another”. In cyber environments, young people are constituted through
available discourse. Identities are recognised and defined through their positioning in discourses and it is
through discourse that we recognise each other as subjects (Butler, 1997). It is common to assume that we have
unitary knowable identities and we make consistent choices located within only one discourse (Davies & Harré,
2000). Although, as Davies and Harré point out, we struggle to “produce a story of ourselves which is unitary
and consistent, [we are] thus not aware of the way in which the taking up of one discursive practice or another…
shapes the knowing or telling we can do.” (p. 103). Rather than viewing identity as static and innate, we see
individuals as constructed and contested subjects (Grant, 1997) who are rendered both visible and invisible
through discourse. “The gaze” is a concept that was first coined by psychoanalyst Jacques Lacan to describe
how by becoming visible to others one feels hyperaware (Krips, 2010). Drawing from Jeremy Bentham’s
penitentiary concept, Michel Foucault (1977) adapted “the gaze” as a commentary on surveillance using the
image of a panopticon. A panopticon consists of a central observation tower enclosed by a concentric ring of
outlying cells (Sewell & Wilkinson, 1992). The observers in the tower ‘gaze’ directly into the cells, which are
only open to the front. For those in the cells, there is a clear view of the tower, but they don’t have any contact
from those in other cells.
Deploying the notion of the ‘panoptical gaze,’ we have questioned how social media can be used by young
people as surveillance devices, inviting the gaze of others and enabling them to scrutinize themselves. Ringrose
(2011), in an exploration of teen girls’ performances of sexual identity in social networking sites, observes that
there is sexual regulation, agency and experimentation present in relation to how teen girls navigate
sexualization online. “Young people must continuously negotiate and make choices around which images and
words to use to construct and perform their sexual identities in semi-public spaces” (Ringrose, 2011, p. 101).
Furthermore, Ringrose challenges knee jerk reactions to teen use of social media, highlighting that the notion of
digital sexual subjectivity is not a new thing. She argues that teens are experimenting as much as they have
always done except this exploration is now taking place in the context of “a visual cyber culture” (Thomas, 2004
in Ringrose, 2011, p. 101). In these cyber cultures, there are “normative forms of gendered and sexualized visual
self-representation” that are common to contemporary media contexts and “must be managed in the construction
of a semi-public digital sexual subjectivity” (Ringrose, 2011, p. 102). These subjectivities can be seen in the
‘selfie,’ when young people of both genders pout for the camera and post numerous shots online to elicit the
gaze and approval of peers. Ringrose (2011) draws from Rosalind Gill to explore the term “technology of the
sexy” as “a key regulative dimension or ‘technology’ of enacting idealized ‘sexy’ femininity across mainstream
‘postfeminist’ media and advertising, so that girls and women are “required to be skilled in [and take pleasure
in] a variety of sexual behaviours” (p. 110). It is problematic, Ringrose notes, that the imperative to convey a sexy
‘selfie’ online can translate into an expectation of perfectionism to be demonstrated in face to face relationships as
well. Thus relational positioning in online contexts has the potential to impact subsequent subjectivities.
The use of ephemeral messaging applications is complex and their use cannot be interpreted as simply
disempowering an objectified group. Moreover, it can be argued that the willingness of young people to act
upon the discourses that regulate and define them can read as discursive agency (Butler, 1997). The individual’s
capacity to constitute discourse may be unconscious yet still agentic. Youdell (2006) points out that there can be
multiple degrees of both intent and understanding amongst subjects in terms of embedded meanings and effects
of discourses. She observes that subjects do not necessarily regurgitate discourse unwittingly, nor are discourses
cited knowingly, as they are not necessarily explicitly known to the subject and/or audience. As such, Youdell
notes, subjects need not be self-consciously alert to the discourses deployed in order for their familiar and
embedded meanings to be inscribed.
Rather than trying to stop or regulate young people’s use of ephemeral messaging, we can learn from them by
exploring how social media can offer long-lasting insights into the discursive use of power and the negotiation
of “identity formation, status negotiation, and peer-to-peer sociality” (boyd, 2007, p. 1). Mikulec (2012, p. 10)
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argues that “given the continually changing landscape of the educational environment, both in schools and
online, pre-service teachers must be aware of how their words and actions made public and in print through
social networking sites can affect them now and in their future classrooms”.

Conclusion
We conclude that the use of self-destructing media among young people in Australasia has the potential to
afford opportunities for students to constitute agentic discursive identities. These media have implications for
how young people project specific subjectivities and engage in self-surveillance practices. This space is rich for
further research exploration.
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Development of an application with process feedback to
enhance student-centred learning
Sudhakaran Edathil, Christopher K.H. Chin, Stephanie Zank, Dev Ranmuthugala, Susan Salter
University of Tasmania
The project aims to achieve student-centred learning through an adaptive learning and assessment
application (tool) incorporating real-time ‘process feedback’ capability, using branching models
within learning activities and assessment tasks. A prototype previously developed for assessments
was tested as a proof-of-concept in 2012. This prototype focused on providing feedback on
‘product errors’. Student evaluations on the process identified the need to integrate real-time
feedback on ‘process errors’ to assist students’ understanding of their mistakes. Further
development introduced the capability to adapt learning and assessment modules to meet the
needs of lecturers and students. The application was integrated into the University’s Learning
Management System (LMS), resulting in: flexible learning approaches, increasing participation of
students from different backgrounds, motivating learning, and improving learning effectiveness
through self-directed approaches.
Keywords: process feedback; student-centred learning; adaptive learning and assessment tool

Introduction
Formative assessment processes linked to timely feedback are widely recognised as an important part of the
learning process (Brown, 2004) and are increasingly acknowledged as beneficial to low-achieving students
(Boston, 2002), while timely feedback guides students in their learning (Pellegrino, 2001). Providing ‘real-time’
feedback (integrating immediate feedback within activities) has the potential to improve the effectiveness of the
assessments by using a self-directed learning approach (Liberatore, 2013) and increasing the learner’s
responsibility for their own learning at their own pace (Armstrong, 2012). It further enhances the students’
confidence in their individual capacity to learn. Integrating feedback within assessment tasks leads to a feedforward process for summative assessments (University of Tasmania, 2011).
In the current learning environment, there are a number of examples of assessment and feedback tools with
varying designs of integration. Many of these tools are aimed at automated marking systems with ‘product
feedback’, where feedback is provided on the end result of a task (Balter et al., 2013). They are increasingly
being utilised in assessments in order to reduce marking time and plagiarism (Koike et al., 2006; Browne, 2002).
However, such applications have limited use in improving student-centred learning. Some of the online learning
and assessment platforms incorporate ‘Quiz’ tool capabilities with feedback; however they lack the adaptability
to provide integrated ‘Learning’ and ‘Dynamic Assessment’ tools. Although there are other high cost tools
developed and utilised for adaptive tutorials in individual units (Prusty et al., 2009; Tashiro, 2014), they tend to
be unit-specific. Thus, there is a need to have a common ‘tool provider’ that can be customised to meet the
individual needs of various units and applications, but which integrate the functionality of learning and
assessment into the University’s Learning Management System (LMS). This will increase consistency in the use
of online assessment tools accessed by the entire university’s community, assisting both learners and assessors.

Objectives
The authors previously experimented with an iterative approach in assessment tasks to enable students to learn
and apply concepts in problem-solving by providing an opportunity to practice and learn at their own pace and
self-assess their own errors (Edathil et al., 2013). Although students’ performance levels improved, it was
evident that the approach lacked the capability to locate the errors or to assist the students in addressing them.
In line with Baeten et al. (2010), this project developed an adaptive learning and assessment application (tool)
with a ‘process feedback’ functionality (formative feedback given during the process of learning and/or
assessment) to further enhance student-centred learning outcomes. This was achieved by providing feedback
during the process rather than at the end of the assessment. The application was designed as a branching model,
enabling its use as a learning activity or an assessment task. As a result, constructive alignment between learning
outcomes, learning activities, and assessment tasks was achieved (Biggs & Tang, 2007). This ‘process feedback’
functionality provides prompts to self-direct students along pre-defined ‘way points’ in the process of their
learning. Real-time instantaneous feedback is provided iteratively to self-assess and guide students through their

progression in learning rather than acting purely as a tracking process. The application was initially trialled and
verified using engineering units involving problem-solving activities; however it will be extended to nonengineering units in the future.

Methodology
The authors recognised the need to develop a common application that can be integrated into the university’s
LMS platform Desire2Learn (D2L)© enabling its use by the wider learning and teaching community across the
university and which will also enhance the effectiveness of the online delivery of courses. As a result of this
need, a Learning Tools Interoperability (LTI) compliant web application (Learning Tools Interoperability,
2014), consisting of a branching model learning and assessment tool was developed and integrated into the
university’s LMS platform using the Application Programming Interface (API) ‘Valence’ (Valence, 2014).
In the design phase, three modes of the tool were created as shown in Figure 1. The ‘fully guided learning
mode’ gives step-by-step instructions to the student in working towards the final answer and is primarily for
student revision and learning purposes. The other two are both assessment modes that record marks and
contribute towards the unit’s assessment. The ‘partially guided mode’ allow students to receive hints and steps
to progress to the final answer. Selection of this mode results in the reduction of a predetermined percentage of
marks to reflect the assistance accessed. The third ‘not guided assessment mode’ simply provides students with
!!!!!!!!!!!!!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
!!
feedback in the form of the final solution, without any ongoing hints or steps.
!!!!!!!!!!!!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!

!

!

Figure 1: The three different assessment modes
Figure 2 shows an example of the fully guided learning mode. On the left hand screen is a multiple choice
question with four answers to select from. The final step in the solution process (in this case Tab 3) is the default
setting. If the students are unable to answer the question, they can click on Tab 1 (see the right hand screen in
Figure 2), which will provide them with the first step to solve the problem. If they are unsure of this step,
clicking on the ‘light-bulb’ at the bottom of the screen will result in a pop-up window providing a hint. Once
students complete step 1, they proceed to step 2 by clicking Tab 2 and so on.

Figure 2: An example of the fully guided learning mode
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Results and discussions
An online questionnaire consisting of a number of five-level Likert items and descriptive questions were used to
collect comments on the effectiveness of the process feedback application. An invitation to participate in the
survey was sent by email to 103 undergraduate first year maritime engineering students resulting in a 62%
response rate. Statistical analysis using SPSS (version 21) was carried out. Over two-thirds of the respondents
were ‘fresh’ high-school graduates under 20 years of age, while around one-third were international students.
Table 1: List of Likert items in the questionnaire
Item No
Y1
Y2
X1
X2
X3
X4
X5
X6
X7
X8
X9

Item (description)
Generally I am an enthusiastic user of information and communication technology (ICT) and the
online environment.
The integration of information and communication technology (ICT) and the online environment
into learning and teaching is beneficial to my studies.
These online assessments/learning tools were effective in helping my learning.
It provided the ability to locate own errors during the process of either learning or assessment.
These online assessments/learning tools helped my understanding of basic and advanced concepts in
the unit.
I enjoyed learning while doing these guided online assessments.
I prefer to use the hints.
I feel more confident after attempting the guided online assessments.
I think this approach should be used in all units of study.
I think there would be consistency if all units used this approach.
I attempted (prefer to attempt) the online assessments at home rather than at the university.
Table 2: Students’ attitude towards technology

Item
Y1
Y2

SA (%)
20.0
18.3

A (%)
53.3
51.7

SWA (%)
15.0
18.3

N (%)
6.7
8.3

SWD (%)
5.0
3.3

D (%)
0
0

SD (%)
0
0

SA: strongly agree; A: agree; SWA: somewhat agree; N: neutral; SWD: somewhat disagree; D: disagree; SD: strongly disagree

Table 1 lists the survey items while Table 2 illustrates the students’ general attitude towards technology. Only
5% somewhat disagreed with the statement “Generally I am an enthusiastic user of information and
communication technology (ICT) and the online environment.”, whilst 3.3% disagreed with the statement “The
integration of information and communication technology (ICT) and the online environment into learning and
teaching is beneficial to my studies.” This is in agreement with Hennessy (2007), who states that using ICT
engaged students more directly and enhanced their grasp of underlying concepts. This would be expected since
the majority of the test sample was young students who are technologically savvy.
Table 3: Effect of the online assessment
Item
X1
X2
X3
X4
X5
X6
X7
X8
X9

SA (%)
28.8
21.7
31.7
16.7
15.3
23.7
24.1
15.8
29.3

A (%)
61.0
65.0
58.3
63.3
45.8
67.8
48.3
59.6
51.7

D (%)
5.1
10.0
6.7
15.0
30.5
3.4
13.8
14.0
8.6

SD (%)
0
0
0
0
1.7
1.7
6.9
3.5
5.2

NA (%)
5.1
3.3
3.3
5.0
6.7
3.4
6.9
7.1
5.2

p-value
0.002
0.237
0.063
0.137
0.274
0.723
0.229
0.325
0.587

SA: strongly agree; A: agree; D: disagree; SD: strongly disagree; NA: not applicable

Table 3 shows the students’ responses to the online assessment. It is encouraging to note that almost 90% of the
cohort agreed that the online assessments were effective in helping them to learn the topics and found that the
online assessments helped them understand both basic and advanced concepts. This is in agreement with the
findings of Shute and Kim (2013) that adaptive systems, such as the trialled application, enhance student
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learning. A high percentage of students (86.7%) indicated that the online assessment tool provided them with
the ability to locate their own errors during the learning and/or assessment processes. This was one of the core
aims of the project. Surprisingly 32.2% of the respondents preferred not to have hints during their solution
process. This may be due to students who were competent in those areas and hence not requiring the hints,
remembering that hints during the assessments penalised the students, albeit by a small percentage. Around
91.5% felt more confident in the area of study after completing the assessment tool, an indicator that the tool
was achieving its desired outcomes.
The survey also asked the students to describe how they used the learning tool in their unit. The responses
varied with students using it to develop different aspects of their learning, possibly based on their perceived
weaknesses and requirements. Comments included “I used it to prepare for my exam through revision”, “To
assess my own understanding of the concepts in the unit”, and “It helped me recognise where I was continuously
making mistakes”. Responses to the question on what they liked about using the learning tool included “The
hints provided are very helpful in solving the problems”, “I could quickly find out where I went wrong and
correct it”, and “Step by step instructions if you had no idea how to do the question”.

Conclusions
This paper describes an integrated process feedback tool developed to be used across different disciplines and
faculties within the University’s LMS. The tool provides real-time feedback to progressively guide students
during their learning and assessment phases, enhancing self-directed learning. Surveys on students using the tool
clearly showed that they improved their comprehension of the subject matter and gained confidence in their
ability to solve problems. The tool is sufficiently flexible to enable assessors from different fields to develop
assessments for students from varying backgrounds. It is planned to develop additional features such as voicerecording, uploading of videos, and creating generic templates. These will be trialled on a range of units.
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“The score doesn’t mean much”: Students’ and staff
understandings of text matching software
Lee Adam, Carol Bond
Higher Education Development Centre
University of Otago
Ari Samaranayaka
Dunedin School of Medicine
University of Otago
We report on a 2012 study exploring students’ and staff understandings of SafeAssign text
matching software. A total of 326 students and 216 staff at a New Zealand university responded to
a questionnaire asking about their knowledge of SafeAssign. Although SafeAssign does not
identify plagiarism, 90% of students and 70% of staff thought that it did, indicating confusion
about the difference between text matching and plagiarism. Moreover, both students and staff
assumed that SafeAssign can do more than it does and responses indicated a lack of understanding
of the sources with which SafeAssign is able to match text. Furthermore, many students were not
aware that SafeAssign was being used in their papers, and some thought its function was simply
an assignment submission platform. These results indicate that staff and students need more
information about what SafeAssign does in order to make more effective use of the software.
Keywords: Plagiarism, SafeAssign, text matching software

Introduction
Many higher education institutions worldwide have turned to the use of text matching software (Badge, 2010) in
response to concern over the increase in prevalence of student plagiarism (Atkinson & Yeoh, 2008; Park, 2003).
The use of text matching software (TMS), designed for the specific purpose of providing a tool to assist in the
detection of students’ plagiarism, has increased over the last decade. There are a wide variety of tools available,
including Turnitin, EVE2, and SafeAssign (SA). The use of TMS is based on users’ assumptions about its
function and usefulness. But how accurate are these assumptions? The current research exposes the assumptions
of students and staff about the functions of SA, and shows that the software may be being (mis)used for
functions beyond that which is intended (Bond, Adam, Samaranayaka, Finn, Senior, Cross & Deaker, 2013).
The emergence of TMS has occurred in parallel with an exponential increase in knowledge, increased access to
information as a result of the Internet, plus the impact of increasing participation in higher education. One effect
on academic staff is an increase in workloads, and particularly marking. Where once it was possible to recognise
the writing styles of individual students and detect plagiarism manually, in many classes this is no longer the
case (McKeever, 2006). The growth of the Internet has not only made it easier to plagiarise, but also easier to
detect plagiarism using web-based plagiarism detection software (Evans, 2006; McKeever, 2006). However, the
literature on such software tends to be limited to a small pool of empirically based research on effectiveness,
institutionally based evaluation studies (Bond et al, 2013) students’ and staff perceptions (e.g., Atkinson &
Yeoh, 2008) and opinion pieces. Much of the literature focuses on the tool Turnitin® - a package that provides a
similar service to SA, and is reportedly widely used (Badge, 2010).
Most TMS have at least three claimed or emphasised functions: text matching (sometimes called the ‘detection’
of plagiarism, or plagiarism prevention); the deterrence of plagiarism; and an educative tool useful in teaching
academic skills such as paraphrasing and citation (Green et al, 2005). The text matching function of TMS
requires the software to compare an electronic copy of an individual’s work by searching for matches in an online environment. The software searches for “strings of text” (McKeever, 2006, p. 157) and produces an
‘originality report’ denoting the percentage of matched text, a hyper-link to the possible sources, and a
percentage score allocated to the number of words that match another source. Thus, the name ‘plagiarism
detection software’ is a misnomer as TMS does not identify plagiarism but only matches text submitted to it
with text that it can access in its archives or on the Internet (Ledwith & Risquez, 2008). The deterrence function
of TMS is reliant on the perception that implementing the software will reduce plagiarism as students’
knowledge that the tool is being used acts as deterrence (Badge et al, 2007). The educative function of TMS is
dependent on students’ knowledge of plagiarism and what the TMS does, alongside using the TMS report to
identify the problem, and the student being allowed the opportunity to resolve the problem and resubmit

(McKeever, 2006). However, research shows that few staff use TMS in an educative way (Löfström & Kupila,
2013).

Methodology
This mixed methods study explored students’ and staff understandings of SA. The research was part of a larger
study, requested by the University’s Committee for the Advancement of Teaching and Learning (CALT), that
also explored students’ and staff understandings of plagiarism and their experiences with SA. The purpose of
the research was to inform the management of plagiarism and SA the University. A sample of students and staff
at the University were asked to respond to a questionnaire. The student sample was selected using one-stage
cluster sampling. Students enrolled in seven papers using SA in 2012, representing a range of undergraduate
paper levels from Health Sciences, Business, and Humanities, were surveyed. Although Science papers were not
represented as SA is not commonly used in these papers, the sample included a first year service course that
attracts students from a range of different programmes including sciences. Students were administered an inclass, paper-based questionnaire. Because the selected papers used SA, an assumption was made that all the
students were familiar with SA. Students were assured that the survey was anonymous and they could choose
whether to participate or not. Questionnaires were collected and data from the 326 respondents were manually
entered into an Excel spreadsheet.
The staff sample comprised those who chose to respond to an open email invitation to complete an online
questionnaire, making this a self-selected sample. Responses were received electronically and managed by a
University staff member outside of the research team. Identifiers were removed and anonymised data from the
216 respondents were supplied to the research team electronically on an Excel spreadsheet.
Where possible similar questions were used for students and staff to allow a comparison of views. The wording
of the two questionnaires was modified to suit the different experiences of students and staff. ‘Likert like’ scales
that included a neutral position and a ‘don’t know’ response were used. Open-ended questions were used to
generate more qualitative data. General understandings of what SA did and how it worked were obtained by
questions to all student and staff respondents whether they were users or not.

Analysis
The quantitative data generated by the two surveys were separately subjected to a simple descriptive analysis.
Frequencies of Likert scale items were aggregated, for example, ‘strongly agree’ and ‘agree’ were treated as
one. All analyses were completed using the ‘svy’ suite of commands in Stata12.1® software (2011). Descriptive
statistics such as percentages of respondents with relevant characteristics were generated. Confidence intervals
were calculated that accounted for the specificities of the corresponding sampling design such as ‘sampling
weights’ and possible ‘cluster effects’ by students in the same paper. In relevant situations, percentages were
compared for staff and students’ samples (e.g., Austin & Hux, 2002). The qualitative data generated by the
open-ended questions and requests for comment were analysed and loosely categorized according to topic using
a simple text analysis (Bond et al, 2013).

Students’ and staff understandings of SafeAssign
All the students in the student sample were enrolled in papers that used SA, however many students were
unaware that SA was being used in their papers. Only 258 of the 326 student respondents (79%) identified that
they had used SA, and some of these students indicated their belief that SA’s main function was as a platform
for assignment submission. Of the 216 staff who responded to the survey, only 97 (45%) used SA in the papers
they taught, however all staff were asked about the functions of SA.
Students’ and staff responses about the functions of SA are displayed in Figure 1 below. Most students and staff
displayed awareness of the main functions of SA as text matching and production of a percentage score. Slightly
more students (84%) than staff (79%) strongly agreed or agreed that SA identified words and phrases that
matched words and phrases in published text. However, fewer staff (59%) than students (74%) were aware that
SA provides a percentage score of matched text. In the staff responses, there was little difference between the
responses of users and non-users for these two items, but all of the ‘don’t know’ responses belonged to nonusers. One user commented, “SA can also indicate very good referencing – quotations etcetera will ‘match’ so
you have to look at the highlighted document – the ‘score’ doesn’t mean much.”
A very high proportion of students (90%) but fewer staff (70%) thought that SA identified plagiarism. Again
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there was little difference between the responses of staff users and non-users, and all the ‘don’t know’ responses
belonged to non-users. One staff noted, “SA can detect other students’ work but only if it has been previously
submitted to SA. However it cannot always tell you the name of the original student.” One student commented,
“All I know is that it checks for plagiarism.”

Deters students from plagiarising
(staff only)

Indicates poor referencing (staff
only)

Teaches me about referencing*

Provides information on parts of
the assignment that could be
changed

Identifies the need for a reference

Identifies the % score of how much
the assignment is plagiarised

Students
Identifies plagiarism

100"
90"
80"
70"
60"
50"
40"
30"
20"
10"
0"

Identifies words and phrases that
match words and phrases in text

Percent strongly agree/agree

Students and staff were less aware of other aspects of SA, and their responses also differed from each other in
varying degrees. About 43% of students and 32% of staff thought that SA was able to indicate the need for a
reference, though many respondents disagreed with this assertion - approximately 16% of students and 31% of
staff indicated that they did not know this was the case. Staff user ‘don’t know’ responses accounted for 27%.
Only 24% of students thought that SA provided information on parts of the assignment that could be changed,
compared with 35% of staff. Slightly more staff (15%) than students (8%) thought that SA taught students about
referencing, however 32% of staff indicated their belief that SA identified poor referencing. When asked if SA
deterred students from plagiarising, 61% of staff either agreed or strongly agreed. One student responded, “I do
not know anything about it, but would like to learn.”

Staff

Figure 1: Students’ and staff understandings of the functions of SafeAssign with 95%CI. *Staff were
asked a slightly different version: Provides feedback about what the student needs to learn about
referencing
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Figure 2: Students’ and staff understandings of the sources available to SA to match text with 95% CI
All students and all staff were asked about the sources SA is able to access for text matching. Responses showed
a lack of knowledge. The results are summarised in Figure 2 above. One of the main sources SA access are
subscription data bases such as ProQuest, Academic One File or JStor, however only 53% of students and 40%
of staff were aware of this. Although SA does not access theses or textbooks, approximately 50% of students
and 25% of staff thought that it did. Furthermore, only 60% of students and 50% of staff were aware that SA
checks against archives of previous students’ assignments, and only 54% of students and 48% of staff identified
that it also checks against assignments written by others in the same class. Both staff users and non-users
indicated similar levels of agreement for these items.

Discussion
The results of this research show that students and staff believe that SA can do more than it does. Although SA
does not identify plagiarism, 90% of the student respondents, and 70% of the staff respondents in this study
thought that it did. These results indicate that both students and staff are confused about the difference between
‘text matching’ and plagiarism, and may be conflating them. This misconception may lead to SA being more
likely to be perceived as a ‘plagiarism detection’ tool, thus ignoring the software’s educative function. The lack
of awareness of participants in this study of SA as a tool to identify areas of an assignment that could be reworked or more effectively referenced provides further indication that the educative function of SA was not
being fully utilised by students and staff. This finding is consistent with the literature that reports students in
particular are unaware of the role TMS can play in academic writing (Löfström & Kupila, 2003). In order for
TMS to function as an educative tool, staff must use the report when working with students to identify the
problem and a possible resolution. In addition, students need to have the opportunity to resubmit the assignment
to ensure the solution is effective (McKeever, 2006). In this way, staff can effectively work with students
struggling with effective paraphrase practices or correct citation. However, this research suggests that staff and
students focused on the percentage score produced by the software and may not understand that the SA report
can be used in this way.
Despite overestimating the function of SA, neither students nor staff had an accurate understanding of the
sources of text that SA can use for matching. In general, both students and staff underestimated the range of
sources that SA uses for checking, and indicated their belief that it can check against sources that it cannot (for
example textbooks).
One of the more concerning results of this research is that many students were unaware that SA was being used
in their papers, and many students believed SA’s main function was assignment submission. Although one of
the reported features of TMS is its ease and convenience for the submission of work (Evans, 2006; Ledwith &
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Risquez, 2008), submission of assignments is not a primary function of SA. Students in this study indicated that
they should be made aware of the use of SA in their papers.
The results of this research indicate that both students and staff required more information on the functions and
use of SA. In particular, they required more information on the educative function of SA as a means to reduce
unintentional plagiarism. The results of the survey have been fed back to CALT, with a recommendation that
the use of SA be continued, but that more resources are directed into education and support for student and staff
using SA.
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Blended professional learning – modelling the paradigm
shift
Kuki Singh
Curtin University
Many academics are grappling with transforming their teaching practices to embed 21st century
pedagogy creating new challenges for academic developers. To address this, a professional
learning program was redesigned integrating emerging technologies and practices to provide an
immersive experience in the flipped classroom strategy and to foster technology enhanced
pedagogy using an experiential learning framework. Participants (n = 195) in the first iteration of
the program reported a very positive learning experience regarding engagement, motivation to
integrate learning technologies in teaching and confidence to embrace new pedagogies. Overall,
conceptions of and engagement with the flipped strategy were also highly positive but the blended
nature of the course poses challenges in terms of participants’ personal learning journeys, raising
critical implications for those involved in planning and facilitating professional learning courses.
Keywords: blended learning, teacher professional learning

Introduction
Emerging technologies and their potential impact on and use in teaching and learning in higher education are
challenging traditional notions of professional learning and how professional development programs are
designed and implemented. This paper describes the ways in which a professional learning initiative in the form
of a Foundations of Learning and Teaching program has been restructured to advance pedagogical change at a
West Australian university, by modelling a flipped classroom and learning engagement strategies in a
technology rich learning space using an experiential learning framework. Preliminary investigative insights into
participants’ experience are explored.

Background
Online and blended learning have been embedded as course delivery modes at Curtin University for more than
15 years, with substantial differences in implementation across courses and units delivered both onshore and
transnationally. Given this legacy, most teaching academics are proficient users of the Learning Management
System. The strategic priority to transform learning is framed by the university’s response to the intensification
of global competition in higher education, and is reflected in the imperatives to enhance the student experience,
enrich student engagement and learning, and assure quality teaching. An enabling strategy across multiple
interrelated projects (e.g., New Generation Learning Spaces, Distributed Learning and Assessment, Review and
Transformation) is the availability of continuing professional learning opportunities.
However, under conditions where many academics are change weary and time poor, those involved in
developing, designing and delivering professional learning programs, are confronted with new challenges such
as seeking ways to embed the philosophical and pedagogical shifts, across varied cohorts of academics working
in different settings (e.g., regional campuses, transnationally, online). Thus the rationale for the program
renewal described in this paper was threefold: to augment participants’ pedagogical knowledge and skills, to
cultivate a positive emotional climate to advance the paradigm shift, and to integrate opportunities for
contextual application and knowledge transfer to occur.

Theoretical underpinnings
Evidence based research literature provided a theoretical map to reconfigure the professional learning strategy to
revitalize and align a Foundations of Learning and Teaching program with the university’s transforming
learning agenda. Previous research provided a guide to addressing key challenges around PD practice perceived
to be prevalent in the local context. These challenges include for example, the notion that a rapidly changing
workplace context affects professionals’ practice (Fullan, 2007; Oakes & Rodgers, 2007); that PD programs are
often fragmented, superficial and improperly address what is already known about how teachers learn (Borko,
2004); and that episodic decontextualized PD significantly reduces the impact to advance changes in practice
(Darling-Hammond & Bransford, 2005; Darling-Hammond et al., 2007; Hawley & Valli, 1999).

Consequently, in redesigning the program the author employed critical reflection as a lever to advance changes
in teaching practice (Brookfield, 2005; Katz, Sutherland, & Earl, 2005). To preclude fragmentation and
superficiality, the program has been restructured into three cohesive modules and adult learning principles
(Knowles, 1980; Papas, 2013; Tafel, 2008) underpin the process and problem oriented pedagogies that are
employed. The flipped classroom strategy is deployed to repurpose class time to promote peer interaction and
learning engagement. This refers to a model of learning that:
. . . rearranges how time is spent both in and out of class to shift the ownership of learning from
the educators to the students. In the flipped classroom model, valuable class time is devoted to
more active, project-based learning where students work together to solve . . . real-world
applications — to gain a deeper understanding of the subject. Rather than the teacher using class
time to dispense information, that work is done by each student after class, and could take the
form of watching video lectures, listening to podcasts, perusing enhanced e-book content, and
collaborating with peers in online communities. Students can access this wide variety of resources
any time they need them. (NMC Horizon Report, 2014, p. 36)
To facilitate this shift, engagement with content knowledge is assigned as pre-session activities (Educause,
2012; MindShift, 2011). Decontextualisation is mitigated by fostering an authentic experiential learning cycle
(Kolb, 1984), with opportunities for personalisation (Perkins, 2010) and enhanced relevance to individuals’
teaching contexts.
The experiential learning framework (see Fig. 1) affords several benefits: enabling transferability of learning;
promoting ownership of the knowledge and skills; extending the learning event beyond the time and space of the
face-to-face session; and evaluating participants’ achievements of the learning outcomes to gauge improvements
in teaching practice and possible impacts on student learning (Bourner, O’Hara, & Barlow, 2000; Desimone,
2009). Effective use of educational technology and active learning strategies are modelled throughout the
program (see Fig. 2).

Figure 1: Experiential learning cycle supported by technology integration
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Figure 2: Transforming learning paradigm

The program
The restructured program comprises three extended modules run as three full-day face-to-face workshops
delivered iteratively over a 13-week semester. The online space is hosted on the Learning Management System
(Blackboard), and is deployed primarily as a resource repository, with limited opportunities for online
discussion amongst peers. Hence, the online space is best described as an augmentation of the face-to-face
professional learning context, providing an opportunity for interleaving and extending participants’ knowledge
base through self-directed resource-based learning. However, this has the propensity to limit facilitator control
over the pace at which individuals work through the course materials and engage in their personalised actionlearning project to transform and document aspects of their professional practice in a teaching portfolio (Beaty,
2003). Nonetheless, this blended strategy is considered a positive design affordance as participants value the
flexibility in a climate of managing intense workloads, with possible implications for participants’ preferred
professional learning strategies.
The experiential learning framework (Kolb, 1984) is used to seamlessly transition participants through three
phases of engagement extending over 12-18 months (see Fig. 3) (Garrison & Kanuka, 2004). The flipped
classroom strategy is employed to facilitate concept exploration as homework activities during the pre-session
phase. Participants engage with video material and Open Educational Resources to explore the content and
answer focus questions. During the concrete experience phase, participants engage in collaborative learning
activities in class and construct meaning through peer interactions whilst optimally utilising the affordances of a
technology enhanced learning space. The post-session phase is when participants get to apply the knowledge
and skills gained to transform practices in their own teaching and learning context. This occurs through selfdetermined projects designed to transform learning and promote teaching excellence. The outcomes of these
individual teaching and learning projects encompass the range of topics covered within the program (e.g., 21st
century teaching and learning practices to enhance student engagement; authentic assessment; feedback;
curriculum renewal and development to align with strategic directions in work integrated learning, English
language development, Indigenous and intercultural capabilities; and Evaluation of teaching by students and
peers) and are documented in participants’ teaching portfolios.
The technology rich, flexible learning spaces in which the program is held are enabled for use of mobile
technologies, wireless and e-learning systems, and provide the infrastructure to move from traditional teacherfocused instruction to student-centred, collaborative, and active ways of learning. Collaborative software
installed on 6-8 pod computers with their own monitors and control panels allow for the use of technology to
transform the ‘student’ experience in these classrooms. Moreover, the notion of the ‘classroom’ is extended
beyond the physical space and incorporates the virtual space, with the potential to transform how teaching and
learning happens in these spaces.
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A range of technologies and tools are employed to model the following: (1) content capture that can be accessed
with affordance of time and place flexibility; (2) presenting learning materials in a variety of formats to suit
different learning preferences; (3) creating opportunities for discourse and interaction in and out of class; (4)
conveying timely information; (5) providing immediate peer feedback opportunities; and (6) capturing data
about participants to analyse their progress, provide facilitator feedback and action support as needed.

Figure 3: Transition through the experiential learning framework!

Study description
During the first iteration conducted over one semester at the main campus, 195 academics participated the
program. A post-session online evaluation survey comprising open-ended and fixed alternate questions
provided the primary data source for the present study. This is further supported by reflective insights gained by
the author as course convenor.
Given that the survey is linked to a larger research project that investigates three broad areas, namely
participants’ professional learning experience; contemporary professional learning strategies and teacher
preferences; and teachers’ professional learning pathways, only selected items pertaining to the former areas are
explored within the scope of the present paper to reflect shifts in an approach to professional learning. Thus, the
author analyses the participant experience with regard to six aspects – (1) learning engagement; (2) motivation
to integrate learning technologies; (3) confidence to embrace new pedagogies; (4) the flipped classroom
strategy; (5) the blended approach; and (6) preferred professional learning strategy. The data presented in the
following section is based on a response rate of 38% (n = 74) to the online survey.

Findings
Participant perceptions revealed favourable results about the professional learning experience. Using a fivepoint Likert scale (Strongly Agree - SA, Agree - A, Neutral - N, Disagree - D, Strongly Disagree - SD) most
respondents reported a positive learning experience regarding: (a) learning engagement (45% = SA, 49% = A, &
2% = D); (b) motivation to integrate learning technologies in their teaching (53% = SA, 41% = A; 6% = N);
and (c) confidence to embrace the new pedagogies (49% = SA, 46% = A, 5% = N).
The introduction of the flipped classroom strategy also yielded highly positive results, with 85% of respondents
reporting that they had engaged with the pre-session tasks and had found them engaging; whereas a further10%
indicated they had engaged with the pre-session tasks but had found some of the tasks not particularly engaging.
Approximately 5% had not engaged with the pre-session tasks at all. These concept exploration tasks involved
for example, exploring websites and infographs, and viewing short video clips (see Fig. 1). Informal class
discussions revealed that participants’ experience of the flipped strategy facilitated improved conceptions
providing greater awareness about various permutations, including the task design, cognitive complexity, time
commitment required, type and selection of resources, and interest level. All of these components appeared to
contribute favourably to participants’ engaging with the pre-session tasks. Further reflective insights suggest
that ease of access to the pre-session resources and acceptance of a cultural shift positively reinforced the high
rate of engagement with the flipped classroom strategy.
Optimisation of the blended nature of the course revealed slightly less positive attitudes amongst respondents.
Whilst 65% stated they intended to engage with the resources post session, 32% indicated they intended to
engage with the resources if they had the time, and 2% did not intend to engage with the resources at all. Also
pertinent to the blended nature of the course, is individuals’ preferred mode for engaging in professional
learning. A large majority of respondents (81%) indicated a preference to participate in face-to-face
professional learning programs, as opposed to other options (Online community = 9%; Facilitated online
workshop = 5%; and Webinar = 5%). This finding is interesting considering 51% of respondents described
themselves as ‘eager to play with technology’, a further 36% described their technology use as a ‘seamless part
of their everyday life and work,’ and 13% described themself as ‘a survivor’ from a technology user perspective.

407

Discussion
Early indications are that the experiential model has facilitated professional learning to support the transforming
learning agenda. Immersing staff in a blended technology rich environment yielded gains in facilitating
improved understanding of the shifts occurring in teaching and learning practice, and strengthened participants
motivation and confidence to embrace new pedagogies. This could suggest that the learning interactions
provided a source for both: augmenting knowledge and influencing attitudes and practice.
The flipped learning strategy appears to have been well received in this professional learning context. It is likely
that gains in tacit knowledge of what flipped classroom pedagogy involves and how it might look in different
contexts, has demystified the concept somewhat and has provided a platform for course participants to reimagine how they might adapt their teaching to integrate this strategy as part of the transforming learning
agenda. Participants not only recognised the many permutations of the flipped classroom but also appreciated
the need for good learning design (e.g., curriculum alignment, learning activity, and selection of resources), as
well as strategies that foster a cultural shift and effective classroom management. For instance, participants
found the variety of multi media resources engaging, the associated workload and the ease of access to the webbased resources facilitated their engagement. The classroom experience also provided opportunities to consider
strategies they might employ to deal with situations such as, students not having completed the preparatory
learning activities, increased noise levels in collaborative learning environments, and keeping students on task.
This experiential dimension assisted in positively reframing these issues rather than viewing them as perceived
barriers.
From a professional learning design perspective, three issues deserve further study. First, the challenge of
assuring effective post session engagement with the course content and knowledge transfer is critical to
achievement of teaching improvements at scale and is closely tied in with the imperative to demonstrate the
impacts of professional learning. Currently, there is no requirement for participants to engage with the course
materials post session and the strategy of learning authentically by doing is reliant on sustained motivation to
strive for teaching excellence. Second, the ongoing challenge of managing diminishing resources with the need
to offer more customised professional learning programs for specific cohorts (e.g., sessional staff) working in
different settings (e.g., regional campuses, transnationally, online), is widely recognised and the need to harness
flexibility and scalability is well understood, but solutions remain elusive. This study has shown that blended
and hybrid approaches are promising, and they can successfully leverage the technology skills staff have already
developed independent of the professional learning program. Third, it is necessary to look beyond participants’
initial excitement of discovering a range of technologies to engage students in new forms of learning, and put in
place strategies to channel the growth in confidence through continuous professional learning to keep abreast of
the pace at which technologies evolve and to cultivate deeper intellectual understanding of key concepts and
technology enhanced pedagogies.

Conclusions
Evidence-based preliminary findings from this ongoing study suggest that a blended experiential professional
learning approach in this particular context fosters an organic action-learning framework that is likely to
promote teaching excellence and contribute to improvements in student engagement. As this model gains
momentum and refinements are made it is likely to generate a shift in teachers’ professional practice that is
more strongly aligned with the transforming learning agenda. Thus, an immersive experience within which new
practices are modelled and opportunities for sharing tacit teacher knowledge needs to be strengthened to drive
continuous professional learning and teaching development. Whilst the blended approach assures flexibility,
ease of access and integration of multi-media and new technologies, the action-learning cycle could be
strengthened with appropriate policy solutions and the implementation of adaptive and personalised learning
designs.
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This paper reports on findings from a two-year funded research project exploring software literacy
- how it is understood, developed and applied in tertiary teaching-learning contexts and how this
understanding serves new learning. The project has looked at MS PowerPoint (a widely used
application) and software specific to two disciplines (Media Studies and Engineering). Data was
collected through online student surveys and focus groups. Findings revealed that students tend to
rely upon informal learning strategies when learning to use all software, and to demonstrate
variations in their understanding of software affordances and their ability in applying software to
their learning. However, in all cases they were generally not able to critique applications beyond a
superficial level, suggesting a need for formal recognition of software literacy as a means to
empower students to more critically engage with a variety of / forms of software.
Keywords: software, literacy, teaching and learning, university, New Zealand

Introduction
This paper reports on the initial findings from a two-year (2013-2014) Teaching and Learning Research
Initiative funded project exploring how tertiary students develop the understandings and skills needed to use
software as forms of software literacy. Our framework has been informed by the paradigm of software studies
paradigm, our revision of notions of digital natives and digital literacy, and a recognition of the complexities of
informal and formal strategies for the learning of new software.
Software studies, a comparatively new field of enquiry that Manovich (2001, 2008, 2013) and others have
championed (Johnson, 1997; Fuller, 2003; Fuller, 2008; Kitchin & Dodge, 2011), insists that ‘software’,
operating at the levels of individual applications, platforms and infrastructures, is the dominant cultural
technology of our time, an actor integral to many of the social, political and economic practices within
contemporary society. A core premise of software studies is the need to move away from seeing software as
neutral tools. Instead software users need to develop a critical awareness of how software operates to both
‘empower and discipline’ us (Kitchin & Dodge, 2011, p. 10-11), contextualising and framing our agency within
human-machine assemblages. As we increasingly operate within software culture, our social, economic,
political and cultural practices are 'coded'; inseparable from the logics embedded within programming code.
Within this paradigm, there is a vital need for detailed empirical research into how software is understood,
interpreted, and actually ‘performed’ by individuals and groups in specific contexts. This project focuses on the
literacies associated with software within a tertiary education context. How do both lecturers and students learn,
understand and perform different kinds of software, and what are the implications of this for their teaching and
learning?
We define software literacy as the expertise involved in selecting, using and critiquing software applications
where these are being used to achieve particular goals. Our notion of software literacy is a practice-based
schema which anticipates that users can scaffold from acquiring a basic skills in using an application, to
appreciating its affordances, and then on to develop an understanding of how software operates to shape and
frame knowledge and knowledge generation, and communication and creativity within disciplinary practices.

We view software literacy, then, as encompassing three specific levels of capabilities:
a. a basic functional skill level, enabling the use of a particular application in order to complete a specific set of
tasks;
b. an ability to independently problem solve issues faced when using an application for familiar tasks (which
includes the ability to draw upon various resources to help solve difficulties); and, ultimately,
c. the ability to critique the application, including being able to apply a similar analysis to a range of software
designed for similar purposes - enabling the informed selection of applications and more ‘empowered’ new
software learning.
In these terms, the most ‘critically literate’ users both develop the ability to identify the affordances of particular
software tools and are able to apply and extend their knowledge and use of these and other software tools to a
range of new and different purposes and contexts. Ideally, we envisage software literate users being able to
recognise, assess and critique the nature and implications of a variety of /forms of software within everyday life.
Users may acquire software literacies through a combination of any number of means; through trial and error,
learning informally, or training in a more formal or structured way. We assume most people develop proficiency
with ubiquitous software packages informally through everyday engagement. Tertiary students are assumed to
be able to translate these knowledge and skills into formal settings to complete learning tasks.
We argue that that there is a need to revisit and revise concepts such as information literacy, digital literacy, and
related terms (Hegarty et al., 2010; Livingstone et al., 2013). In particular, we need to differentiate between
distinct literacies relevant to specific technologies, and to examine the nature of student critique and decision
making around which tools might best serve their learning purposes. Labels such as ‘digital natives’ claim to
describe the characteristics of a new generation of learners, capable of operating at ‘twitch speed’ and able to
multitask, imagine, and visualize while communicating in multiple modalities (Prensky, 2001). This term tends
to conflate a basic skill with new technologies with broader forms of understanding and the ability to critique
aspects of technology-based cultures. We need to unpack this set of assumptions, to more carefully identify the
range of skills and other literacies that today’s students do (and do not) bring to their tertiary learning. There is
emerging evidence that although this generation may be technologically competent, many still lack the basic
academic technological literacy skills needed to successfully apply software embedded and enabled
technologies effectively to enhance their learning (Kvavik, 2005). A crucial question here is whether, in an
environment of universal access to digital tools, the ‘digital divide’ is being reconfigured as inequalities in
software literacies. Recent research indicates that inequalities and marginalisation persist around students’
access to, and use of information and knowledge (Bennett, Maton, & Kervin, 2008). Digital inequality is not
restricted to just the issue of physical access to software and hardware (Selwyn & Facer, 2007), and given the
various forms of investment required in the adoption of ICTs in the tertiary sector, it is imperative to understand
how to close the participatory gap for students and ensure that technology is equitably and effectively used
(Jenkins, Clinton, Purushotma, Robison, & Weigel, 2006). No studies to date that we know of raise the role of
student understanding of how software and its affordances influences knowledge generation and critique, or the
influence of formal and informal learning in relation to software.

Research context
In this paper, we report on findings from a two-year study exploring how students develop the understandings
and skills needed to use particular pieces of software at the University of Waikato in New Zealand. Two very
diverse disciplines of study, engineering and media studies, are being case studied. We first focused on MS
PowerPoint (PPT), a widely used application in teaching and learning, and then on the teaching and learning of
discipline-specific software (Adobe Creative Suite in Media Studies, and SolidWorks in Engineering). This
paper provides an overview of our key findings in relation to student participants for both phases of our research
design, which employed online surveys and focus groups. Both disciplines are characterised by high enrolments
of students at entry-level (180 and 104 students respectively in 2013) with diverse backgrounds but differ in
terms of disciplinary foci and professional pathways. Each discipline uses PPT extensively in lecture sessions,
and provides training in specific applications which are positioned very differently in relation to disciplinary
knowledge (SolidWorks is compulsory for engineering undergraduates, creative software is an elective within
media studies) and professional pathways. The two disciplines use lab-based formal training, and provide
resources for additional informal training. An online student survey (179 respondents at first-year level) was
used to gauge students' technology and software experience, and student focus groups (36 participants from
three papers within each discipline) to gather detailed qualitative data around questions related to software
teaching and learning. Analysis of the data was underpinned by sociocultural theory which directed attention to
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the interaction between people, the tools they use to achieve particular purposes and the settings in which the
interactions occur (Cole & Engestrom, 1993). Emergent themes were identified through a process of inductive
reasoning (Braun & Clarke, 2006), then explored further through follow-up group discussions with student
cohorts moving through undergraduate papers in each discipline.

Findings
Four key themes emerged from investigating students’ perspectives about student learning of software: 1) their
general comfort level in engaging with technology; 2) students' overall preference for and/or reliance on
informal learning strategies in acquiring software skills; 3) their understanding of core affordances and
constraints of individual applications; and, 4) a relative absence of critical software literacy among our
participants.
1. Student comfort level with technologies
When asked about their general views towards adopting technologies, 42.1% of first-year students indicated
they usually use new technologies when most of their friends do, 30.2% reported liking new technologies and
using them before most people they know do, and another 16.4% indicated they love new technologies and are
among the early adopters to use them. These results illustrate a majority of incoming students (88.7%) consider
themselves early or quite early adopters of new technologies and are comfortable in engaging with new
technologies.
2. Student preference for informal learning strategies in acquiring software skills
Students drew mostly from informal learning resources when acquiring basic skills to use PPT. Table 1 shows
findings when students were asked to identify ‘useful’, ‘very useful’ and ‘extremely useful’ strategies for
learning.
Table 1: Student reported strategies for learning to use PowerPoint
Have not
used
(Valid %)

Not useful
(Valid %)

Useful
(Valid
%)

Very useful
(Valid %)

Extremely
useful
(Valid %)

Collated Useful,
Very Useful and Ex.
Useful (Valid %)

Own trial-and-error

6.6

6.6

22.4

28.3

36.2

86.9

Ask an expert/ teacher

11.3

2

24.5

30.5

31.8

86.8

Ask a friend/ peer

11.8

3.3

32.9

36.2

15.8

84.9

Watch someone using it

15.2

2.6

30.5

29.1

22.5

82.1

Go online for tutorials

39.7

1.3

29.1

18.5

11.3

58.9

Attend workshop

55.8

2

25.9

11.6

4.8

42.3

Read a paper manual

57.6

9.3

23.2

7.3

2.6

33.1

Join an internet forum

59.3

8.7

26

4.7

1.3

32

Those students faced with learning more complicated discipline-specific software (SolidWorks in Engineering,
Adobe Creative Suite in Media Studies) recognised these applications demanded a greater investment in time to
learn. In focus groups, students outlined a preference for learning at their own pace; sometimes drawing upon
'more expert' peers or approaching learning collectively, but more typically centred on using online materials
such as YouTube instruction videos (which notably involved developing an expertise in finding instructional
material at 'their level'). Many students highlighted the greater investment in time and attention that these
applications demanded in order to achieve basic competence (and some students explicitly commented that they
developed more intensive learning strategies in response). In contrast, formal workshops associated with their
courses were perceived as less flexible and not sufficiently catering to their learning preferences. For example,
course instructors were characterised by one participant as “like a YouTube video without pause and rewind”.
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3. Student understanding of software affordances
Students demonstrated a familiarity with PPT and easily identified its key affordances and constraints. For
example, when asked their views on the opportunities that PPT affords for presenters, students indicated the
application allowed the embedding of multimedia resources in a presentation (88.4%), in-built templates helped
to structure and organise ideas (85.5%), and affirmed how easily information can be incorporated into slides
(81%). Our participants also identified the main constraints of PPT: including the brevity of information on
each slide (67.6%), PPT files not containing enough detail for students to understand a lecture (65.2%), and a
tendency for presenters to move too quickly through presentations (63.2%). In focus group discussions, students
expressed confidence in their understanding of and competency in PPT, and quickly applied these to
observations and criticisms of their (and other) lecturers’ PPT presentation practice. In comparison, those
students learning more complicated discipline-specific forms of software (SolidWorks / Adobe Creative Suite)
were less likely to be familiar with the applications prior to tertiary study, and less likely to identify themselves
as 'highly proficient' or 'expert' in using their applications at the completion of their courses. In focus groups,
students relied on more expert peers and group brainstorming to help identify key affordances of the software
they used. Students also noted the need for teachers to impart a clear understanding of the potential of each
application, to help establish objectives for their own (informal) learning initiatives.
4. Relative absence of critical literacy among students
A majority of students reported using PPT notes in revising for their course (76.8%) while another 56% of these
students reported doing extra study to add to their PPT notes to better understand the lecture content (either
through making their own notes (60.9%), attending the lecture lab or tutorials (60.5%), or reading the course
textbook (59.6%)). Although very few students discussed how PPT shaped their disciplinary knowledge (a key
part of critical software literacy), four focus group participants alluded to this by critiquing their peers' reliance
on PPT lecture notes, and a common student (mis)assumption that PPT bullet points in and of their own
adequately reflected the extent of the knowledge presented in a lecture - as in the following representative quote:
In PowerPoint, you see a lot of factoids put on the screen rather than actual information. One of
the things I noticed the other students were saying that they liked the bullet points. Society as a
whole seemed to be heading towards factoid based learning rather than actual learning.
In relation to disciplinary-specific software, the majority of students (even those completing their undergraduate
degrees) had difficulty identifying core disciplinary ideas embedded within software, or felt themselves
competent to be able to critique the software they were using. But they did offer detailed assessments of the
manner in which they were taught the software within each discipline, prompted in large part by assumptions
about the need to achieve professional levels of competency.

Discussion and conclusion
Our study aimed to understand the extent to which and how undergraduate tertiary students in different
disciplines are critically aware of how specific software can impact their learning, with PPT and disciplinespecific applications (SolidWorks / Adobe Creative Suite) as cases to understand the emergence of software
literacy. Our participants were generally comfortable with engaging with new technologies, with variations only
in how quickly they adopted technologies in relation to their peers. They also reported a range of learning
strategies that were mostly informal when acquiring basic software skills, particularly the use of trial and error.
Both these findings support some assumptions in the ‘digital natives’ label (Prensky, 2001). Many students
identified strategies for trouble-shooting any difficulties they encountered in using software, in particular
drawing on peer networks and developing competency in finding, assessing and selecting online resources
appropriate to their learning level. In our findings trouble-shooting was clearly 'social' in the sense that students
shared their knowledge about strategies and specific resources which were most useful for them (which
reinforces and complicates the 'digital natives' term).
Further, most students could successfully identify the key affordances and constraints of PPT use. In relation to
discipline-specific applications, students relied more heavily on 'more expert' peers and collective knowledge
when attempting to identify affordances of these specialised software. Our participants generally recognised all
such applications to be central in their engagement with disciplinary knowledge. However, outside of the
occasional focus group response such as in the quote above, student critique of how such applications might
shape their disciplinary knowledge was surprisingly superficial. In focus groups centred on discipline-specific
software, very few students were confident in critiquing the manner in which affordances and interfaces of

413

applications might have been designed, or could extend their understanding of applications used in their learning
These findings have a number of implications for tertiary teaching and learning. Firstly, teaching and learning of
courses involving a focus on software can be informed by and take advantage of students’ informal repertoire of
learning strategies. Being informed by and drawing from students’ already established informal learning
strategies recognises the relevant social and cultural contexts that shape effective technology and software
engagement and if appropriated accordingly can enhance technology-based pedagogies in the tertiary sector.
Secondly, students’ superficial critique of PPT revealed that critical awareness does not develop simply from the
use of software, rather it needs to be prompted and/or explicitly taught. Even within those disciplines we studied
where software is taught in a more formal and focused way, few students demonstrated a critical thinking about
the nature and role of the software they were using. Scholars such as Vallance and Towndrow (2007) urge
educators to adopt an informed use approach to using PPT, that is, lecturers consider how they talk around PPT
slides and how they encourage students to engage with and think about the content of the slides influences
students’ interpretations and engagement with disciplinary knowledge.
There is a more general need here to address two core aspects of the pedagogy around software: the distinctions
between how to teach software, and, how to teach about software. We argue that the latter builds upon the
former: that critical thinking about software first requires 'hands-on' engagement with software in order to
develop an understanding of their affordances and potential application for specific tasks. (This draws from a
key assumption made within debates over media and information literacies, although we argue for an extension
of current definitions of such literacies (Livingstone, 2013) to explicitly includes software as a cultural
technology with its own agency). We argue there is also a need to more deliberately scaffold from the teaching
of basic software skills to teaching more generally about software as cultural products (Manovich, 2013). In
conclusion, we view understandings of how software literacy develops and impacts on teaching and learning can
lead to insights into the cultural significance of software more generally. Software literacy is an essential part of
learning in the twenty-first century, one which we argue transcends the use of any particular tool. This
understanding is crucial to ensuring all students and lecturers are better supported in teaching and learning
processes that are mediated through and focused on software. As we move into an educational environment
looking to exploit the teaching and learning potential of e-learning platforms, social media platform, and cloudbased and mobile applications, our research highlights the need for further detailed empirical investigation in
this field.

Acknowledgements
The authors gratefully acknowledge funding support from the Teaching and Learning Research Initiative, New
Zealand Council for Educational Research, Wellington, New Zealand.

References
Bennett, S., Maton, K., & Kervin, L. (2008). The ‘digital natives’ debate: A critical review of the evidence.
British Journal of Educational Technology, 39(5), 775–786.
Braun, V. & Clarke, V. (2006). Using thematic analysis in psychology. Qualitative Research in Psychology,
3(2), 77-101
Cole, M. & Engeström, Y. (1993). A cultural-historical approach to distributed cognition. In G. Salomon (Ed.),
Distributed cognitions, psychological and educational considerations (pp.1-46). Cambridge: Cambridge
University Press.
Fuller, M. (2003). Behind the Blip: Essays on the Culture of Software. New York: Autonomedia.
Fuller, M. (ed.) (2008). Software Studies: A Lexicon. Cambridge: The MIT Press.
Hegarty, B., Penman, M., Kelly, O., Jeffrey, L., Coburn, D., & McDonald, J. (2010). Digital Information
Literacy: Supported Development of Capability in Tertiary Environments. Wellington, New Zealand:
Ministry of Education. Retrieved from
http://www.educationcounts.govt.nz/publications/tertiary_education/80624
Jenkins, H., Clinton, K., Purushotma, R., Robison, A., & Weigel, M. (2006). Confronting the challenges of
participatory culture: Media education for the 21st Century. Chicago, Il: MacArthur Foundation.
Johnson, S. (1997). Interface Culture: How New Technology Transforms the Way We Create and Communicate.
New York: HarperCollins Publishers.
Kitchin, R. & Dodge, M. (2011). Code/Space: Software and Everyday Life. Cambridge: The MIT Press.
Kvavik, R.B. (2005). Convenience, communications, and control: How students use technology. In D. Oblinger
& J. Oblinger (Eds.), Educating the Net Generation (pp. 7.1-7.20). Retrieved from

414

http://www.educause.edu/research-and-publications/books/educating-net-generation/conveniencecommunications-and-control-how-students-use-technology
Livingstone, S., Wijnen, C. W., Papaioannou, T., Costa, C., & del Mar Grandío, M. (2014). Situating media
literacy in the changing media environment: Critical insights from European research on audiences. In N.
Carpentier, K. C. Schrøder and L. Hallet (Eds.), Audience transformations: Shifting audience positions in
late modernity, Routledge Studies in European Communication Research and Education, Vol. 1 (pp. 210–
227). NY: Routledge.
Manovich, L. (2001). The Language of New Media. Cambridge: The MIT Press.
Manovich, L. (2008). Software Takes Command (draft available from
http://lab.softwarestudies.com/2008/11/softbook.html).
Manovich, L. (2013). Software takes command (International Texts in Critical Media Aesthetics, Vol. 5). NY:
Bloomsbury Press.
Prensky, M. (2001). Digital natives, digital immigrants. On the Horizon, 9(5), 1–6.
Selwyn, N., & Facer, K. (2007). Beyond the digital divide: Rethinking digital inclusion for the 21st
century. Futurelab. Retrieved from
http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.101.3384&rep=rep1&type=pdf
Vallance, M., & Towndrow, P. A. (2007). Towards the “informed use” of information and communication
technology in education: a response to Adams’ “PowerPoint, habits of mind, and classroom culture.”
Journal of Curriculum Studies, 39(2), 219–227. doi:10.1080/00220270601105631
Contact author: Craig Hight, hight@waikato.ac.nz
Please cite as: Hight, C., Khoo, E., Cowie, B., & Torrens, R. (2014). Software literacies in the tertiary
environment. In B. Hegarty, J. McDonald, & S.-K. Loke (Eds.), Rhetoric and Reality: Critical perspectives on
educational technology. Proceedings ascilite Dunedin 2014 (pp. 410-415).
Note: All published papers are refereed, having undergone a double-blind peer-review process.
The author(s) assign a Creative Commons by attribution 3.0 licence enabling others to
distribute, remix, tweak, and build upon their work, even commercially, as long as credit is
given to the author(s) for the original creation.

415

An Open2Study MOOC experience from a staff perspective
Amy Wilson, Maggie Hartnett
Institute of Education
Massey University
Mark Brown
Dublin City University, Ireland
Andrew Jamieson
National Centre for Teaching and Learning
Massey University
Scott Symonds
School of Management
Massey University
This paper reports on the experiences of staff involved in a Massive Open Online Course
(MOOC) initiative by Massey University using a system known as Open2Study developed by
Open Universities Australia (OUA). In 2013, three courses (known as subjects) were designed and
developed in conjunction with Open2Study as a pilot project. The initial results reported here
form part of a larger evaluation of the initial trial with a particular focus on the experiences of the
staff involved. Preliminary findings highlight a number of benefits and challenges. Higher
visibility, enhanced working relationships and transferability of skills were amongst the benefits
identified by staff for both individuals and the wider University. The challenges faced included
tight timeframes and differing expectations in terms of format, pedagogy and support from
Open2Study experts. The resulting Open2Study courses and the experience gained now provide
models for other staff to follow.
Keywords: staff experience, MOOC benefits, MOOC challenges

Background
There are a number of drivers for universities to decide to enter the MOOC space. Among these are higher
visibility and marketing potential, greater enrolments, access by more students, trialling of new courses and
opportunities to be innovative with teaching and learning approaches. Even so, there are still only a small
proportion of universities who have launched MOOCs globally (i.e. approximately 2%). However this number is
growing; with 10% of universities having plans to offer MOOCs in the next few years. Of the courses currently
available, most are not credit bearing, are of short duration and often offered for free.

Figure 1: Open2Study screen and courses

Massey University made the decision to enter the MOOC space in 2013. When Massey was approached to join
Open2Study in February 2013, the perceived benefits included enhancing Massey’s reputation as New
Zealand’s pre-eminent distance education provider in online learning. It was also seen as an opportunity to
promote Massey’s signature platforms in key areas of world-class expertise and to showcase the University to
prospective international students (see Figure 1). The University saw an opportunity to access the Australian
market in establishing a partnership with Open Universities Australia (OUA) to develop three pilot subjects.
This pilot was developed through OUA’s research arm Open2Study whose infrastructure enables them to host
large numbers of enrolments (to-date there have been over 400,000 registrations). Open2Study’s 20% retention
rate, which is higher than many MOOCs, and their high-end video production facilities were also key factors in
making the decision.
The criteria for course selection were based on whether the subjects would contribute to social, economic or
cultural development. Agriculture was selected because students would learn how to mitigate food shortages and
encourage sustainable production. Emergency Management would benefit developing countries when disasters
might strain their infrastructures. The collaboration between two Universities in different countries on the
Indigenous Studies course embodies the cultural benefit of the subject. Open2Study subjects have a standard
format. They contain four modules. Each module is designed to run for a week and contains sixty minutes of
video broken down into 10 topics of 6 minutes duration each. Each course also contains formative
quiz/simulations in each module. Assessments are undertaken at the end of the course and students are required
to obtain a result of 60% or more to pass. After the courses were chosen, staff worked together to structure the
course offerings and gather resources that would be incorporated as part of each subject. Once the initial design
of the subject and scripting of the videos were done, a Massey staff member from each course travelled to the
Open2Study offices in Australia to film the videos. Videos (which form a central component of each
Open2Study subject) were created that contained video excerpts, images, diagrams and the academic talking
about their content area. It is noteworthy that Massey staff are not involved in the course offerings themselves.
Open2Study tutorial staff are responsible for the running of each subject offering, monitoring discussion forums
and assisting students.
To-date, the courses have been well accepted, with strong enrolments and good reviews from students (see
Table 1):
Table 1: Analytics associated with the courses
Course

Enrolments

Offerings

Videos
viewed

Posts

Overall
Course
Rating

Agriculture and the World We Live In
(AGRI)

3,762

3

15,317

906

88% from
258 reviews

Emergency Management (EMG)

4,584

3

17,385

2,175

Indigenous Studies: Australia and
New Zealand (INDG)

1,920

2

8,863

1,263

89% from
320 students
92% from
160 students

A formal evaluation of the initiative was undertaken, utilising a qualitative approach. Ethical approval for the
evaluation was obtained from the Massey University Human Ethics Committee. In-depth qualitative data was
gathered through staff interviews, including the lecturers, academic development staff and distance learning
managers involved in the initiative. Findings presented here draw on staff interview data that were collected
after the development of the three courses in the initiative. The interview asked staff to talk about their
experiences particularly in terms of the benefits and challenges of the project. While the interviews were
conducted with a small number of staff (n=8), the investigation represented an overall participation rate of 80%
of the key staff involved in the initiative. Therefore, this provides some useful feedback on the project both in
terms of affordance and challenges.

Preliminary findings
Themes that arose from the initial analysis included the effect of prior experience in distance education and
MOOC courses and the benefit of working within a team on the development. Other themes focused around the
benefits of being involved with the development of the courses. This included higher visibility both for the
University and individual. Finally, there was the perceived benefit of building capability across the University.
Challenges included tight time frames, differing expectations by Massey and Open2Study staff, frequent course
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content restructuring and issues surrounding the accumulation of copyrighted resources.

Benefits
Typically, universities start offering MOOCs in order to increase their visibility and attract new enrolments by
offering taster courses like those offered by the Open2Study initiative. Another driver is the ability to build
capacity to offer larger scale courses or to pilot new course offerings. These benefits were also highlighted by
the participants in this investigation. Some indicated that the MOOC courses provided good visibility for their
own courses and programmes. They were even hopeful that it might expand their university course offerings as
Participant 1 said: “it could be a way into a course that you might do as a front piece to enrolling into a postgrad programme”.
Working within a team was identified as having a positive effect on the experience of the academic staff and, to
a certain extent, their perception of how successful the development process had been. At various times
individuals were asked to complete aspects of their subject MOOC development on their own - whether that was
research and structuring of the course material or filming of the videos. Therefore, all staff members were part
of a team although some subject teams had less formal connections. Those who established more formalised
teams, either through working together or via pre-established departmental groups, appeared to develop more
supportive relationships and lessen the feeling of isolation that may have occurred when individual tasks needed
to be completed. As Participant 5 stated, “you get to develop quite a close relationship with a team like that”.
Another benefit listed by the participants was that it raised their own profile both within their institution and
externally. Participant 2 commented, “the benefits are, I think, that we have increased our profile, we are getting
really good feedback.” Improved working relationships within the University also occurred between
professional development and academic staff members. Participants indicated there was more shared
understanding about what was possible in a larger scale online course. These working relationships could be
extended and continued in existing and new programmes. External relationships also benefitted from the MOOC
initiative. Academic staff enlisted the help of industry experts to produce video interviews that would be used in
one of the MOOC courses. Participant 4 commented that working together has “meant that our relationship with
those organisations has been enhanced significantly”.
The decision to partner with an organisation that had established capacity in online course development (i.e.
OUA) was a deliberate move by the University. Participant 8 indicated that, “One of the reasons we were doing
this was to learn about how you could design courses more effectively in an online space”. Participant 3 saw
value in the way the subjects were developed. He plans to consider how a similar process may be introduced to
produce Massey courses.

Challenges
The biggest challenge, mentioned by all of the participants involved in the development of Open2Study
subjects, was the tight time frame a theme that resonates within the sector. Typically, the development was on
top of an already full schedule. Deadlines were particularly strict because they were dependent upon the asset
production team being available within a specific time slot and staff had to travel to the production facility.
Usually each subject was assigned one week to complete the filming of videos which, in itself, imposed a tight
timeframe. Similar statements have been made in the literature when the video production and editing drives the
project schedule.
Problems also arose when expectations of support by the staff did not match what was provided by the
Open2Study production team. There was tension relating to the way the videos were produced. Staff wanted to
use tele-prompters, for example, while they were filming their videos that would ultimately form the central
resources for each MOOC. However, Open2Study didn’t use tele-prompters because of prior experience of
poorly developed material by other presenters who had read from the tele-prompters in the past. Massey staff,
however, felt they had the skills to use the tele-prompters effectively. As Participant 1 indicated, “I said, well
yes it might come across stilted where people are not experienced at that, but our job as teachers is to be able to
read and put across a story”. There was also frustration during post-production when the end result was not what
the staff envisioned or, as happened in one situation, there was a problem where none of the videos could be
used.
This highlighted another difficulty experienced by staff members, the need to restructure the course content. The
breadth and depth of the content covered in each subject also had implications on the workload of the staff

418

involved. In one case, it was problematic because the content went beyond what was typically covered in the
staff member’s existing programme. Other staff members found it was a fine balance of giving a taster to
learners with sufficient content that it was not unmanageable in such a short course and did not impact on their
own courses, “it was really a delicate balance of giving people enough for them to get some tangible benefit for
having engaged and gone through the course” (Participant 2). The inflexibility of the video development process
caused some difficulties. Even when materials and resources had previously been adapted from online use,
issues with the resolution of images or the format of the files meant they could not be used in making the videos.
In other words, the academic staff presenting could not refer to resources, images or diagrams on screen in what
they felt was an effective manner whilst being filmed. As Participant 5 indicated “our initial impression … was
that it was a little bit rigid.” As a result, some of the staff charged with presenting the material questioned
whether or not the approach was effective from a pedagogical perspective and whether this would result in
fewer students being engaged and completing the course. Ensuing discussion between Massey staff and the
production team did alleviate some of these issues.
Copyright was also a major concern for two reasons, firstly, from a quality perspective to ensure high quality
resources and secondly from a legal perspective, ensuring that no copyrights were breached. All of the visual
assets, collected by academic staff prior to filming, needed to get copyright clearance before they could be
included in the final Open2Study offerings. One course benefitted from a staff member that had a great deal of
experience with copyright materials and was able to source visual assets through creative commons licensed
resources. Knowledge of image formats and resolutions were also critical as specific formats were used by the
provider. As Participant 5 explains, “yeah, so when we collected our own assets then we had to validate that
[with the provider]”. Another staff member working on a different MOOC was not as fortunate and eventually
had to seek assistance from a copyright specialist within the University.

Future plans
When asked whether or not they would do it again or recommend that others in the University should follow the
same path, there was universal acknowledgement that certain issues would need to be addressed. More
discussions about what the development process entailed would need to be held before the development process
began. Academic staff need to be briefed on video assets format prior to any development. More complete and
comprehensive storyboarding before the production of the videos might have solved some of the difficulties and
misunderstandings. Allowing time, beforehand, for rehearsing the video sequences would have also helped.
Although this would have required more time with the production teams as Participant 4 identified, “in fact if
there had been more of that pre-production stuff there would have been more time, but it would have meant a
better quality product.”

Conclusion
At this early stage of the study, these are only preliminary findings and further analysis of the data is necessary.
It is notable that many of the challenges appeared to be caused by the rigour of the provider’s development
process. Considering that the perceived rigidity is based on a concern for quality it may be necessary to provide
more training for academic staff who wish to develop future Open2Study MOOCs. One of the key messages so
far is the importance of copyright and the need for academics to be conversant with copyright requirements.
This highlights an area that may be a growing concern for organisations venturing into the MOOC space.
Specialist skills may be required in the areas of copyright and creative commons. Training and support are
needed to ensure there is sufficient capacity across an organisation without the over-reliance on particular
individuals.
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Creepy Analytics and Learner Data Rights
Scott Beattie
Central Queensland University
Carolyn Woodley
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Kay Souter
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Enthusiasm for the potential of learning analytics and big data technologies must be tempered
with caution for fundamental learner rights to that data and concern for the ways in which these
re-shape the learning environment and the learner-teacher-university relationship. This paper
argues that there is a legitimate distrust of 'creepy' analytics that misuse surveillance technologies
and that a Charter of Learner Data Rights would be a strong foundation on which to build analytic
technologies that are open, personalised, portable, adaptive and engaging for learners.
Keywords: Learning analytics, learner data rights, privacy, intellectual property, charter of rights

Introduction
The day after tomorrow...
Welcome to Veridian Dynamics Learning Analytics, where we know what students are thinking –
before they even think it. You will be pleased with the wide arrays of big data we can service you
with, as well as the laser like precision with which we can drill down into an individual student's
learning behaviour and biometric data as their own device cameras are harnessed to monitor
attention, heart rate and changes in expression.
Our range of GPS linked options will allow you to see where students are learning and who they
are learning with. We can tap into social networks to build extensive databases of who your
students are and who they know. With predictive analytics we can even profile students on their
likely performance, letting you know who is going to fail before they have even begun.
Our data aggregator can keep extensive records which, with a simple tick on the Terms &
Conditions box, lets us cross reference learner data with library records, online searches, book
purchases and a range of purchasing behaviour databases. This is also excellent for plagiarism
detection and enforcement of intellectual property rights along with recovery of usage fees.
And our Veridian pledge to you is that our databases are almost never* hacked by identity thieves,
we almost never* transfer data to government security services and we almost never* expose
students to dangerous individuals working in our company or yours (although we cannot
guarantee yours, conditions apply).
* The term 'almost never' is subject to terms and conditions. Please download appendices 9
through 18

The risks of analytics and big data
The techno-utopian dream of big data is in constant peril of succumbing to pervasive surveillance and
consequently perpetrating privacy intrusion, stalking, criminal conduct and other forms of 'creepy' behaviour.
While the term 'creepy' may not be scientific, it is a very apt and concise description for the feeling of unease
that some new technologies provoke in learners and teachers. The 'creepy treehouse' syndrome describes
inauthentic learning spaces that try to beckon students into online spaces by pretending to be genuine social
networks (McBride, 2008). Creepy analytics, then, carry with them a sometimes hard-to-define, unsettling
undercurrent below vendor claims of greater engagement and better retention outcomes.
Recently, Facebook and a group of academics conducted research into ‘emotional contagion’ by covertly

manipulating the data of 689,003 users (Kramer, Guillory & Hancock, 2014). When revealed, this clandestine
research was met with extensive criticism and was variously described as “‘scandalous’, ‘spooky’ and
‘disturbing’” (Booth, 2014). Representations of creepy analytics provokes similar sorts of embodied reactions;
frequently, ‘creepy’ is used to depict examples of organisations overstepping “the creepy line” (Connolly,
2014). While using analytics in ‘research’ may be legal and, no doubt, in the case of Facebook is encapsulated
in evolving terms and conditions, such use of user data raises potent ethical questions for academic researchers.
Challenges for users of big data (Boyd & Crawford, 2012) include changes to how knowledge is defined,
questions about claims to any objectivity, problems of decontextualised data, problems of localised data, doubts
about the ethical use of data and the danger of creating new digital divides. Current debates within the big data
field are particularly acute with the use of learning data. To earn the trust and encourage the engagement of
students, learner data systems need to be open (Siemens, Gasevic, Haythornthwaite, Dawson, Buckingham
Shum, et al. 2011) rather than based on proprietary technologies, transparent, personalised, networked (Dawson,
Bakharia, Lockyer & Heathcote, 2011), transportable (Buckingham Shum & Ferguson, 2012), adaptive and
interactive. The potential of various technologies comes with many risks. Certainly, more pervasive
surveillance, including biometric, geo-positioning, predictive and network mapping technologies, can easily step
over the line between good teaching practice and creepiness.
Along with privacy fears, there are core questions in the analytics terrain about who owns individual learners'
data: who has rights of access to it and how is conduct in relation to that data governed? This paper explores
some of the risks of unbridled collection, access and interpretation of learner analytics and argues that a charter
of learner data rights, agreed to by both public educators and private edutech firms, would provide a foundation
of a relationship for future learning analytics to be designed for respectful and ethical learning environments.
There are dual dangers in proposing a learner data rights: naïve learners may agree to 'clickwrap' conditions
without reading or understanding them and more security-savvy learners will avoid engaging in the learning
environment altogether for fear of compromise.
Further, the portable nature of technologies means that learning analytics might extend far beyond the typical
patterns of Learning Management System (LMS) use. As learners progress through life, they will generate an
array of different data sets and preferences that could be of use to themselves as an evolving learner profile.
This data has additional value: if learners choose to share their data with others, there is the potential for pattern
recognition and learning recommendations drawn from that big data to create adaptive, interactive learning
technologies (Office of Educational Technology, 2013).

The problem with creepiness
Many educators have an instinctive, gut reaction to new technologies, which may, in part, come from the shock
of the new but, also, from the challenge technologies present to deeply felt, embodied pedagogical practice. For
techno-enthusiasts, any concerns about new technologies can be easily dismissed as Ludditism. But there are
real pedagogical concerns about technologies transforming relations between learner, teacher and institution.
Particular concerns arise from intrusion into the private domain, from the use of biometric technologies, from
the aggregation and sharing of data where consent is not first obtained or where it is done under 'click wrap'
agreements that are usually technically legal but in reality seldom amount to full informed consent.
Creepy analytics create real pedagogical concerns with the potential to impact on student learning:
• The ease with which data can be collected encourages collection and correlation of more and more data
regardless of need but rather on the chance that it might be useful. This makes individuals more exposed, for
example, to identity theft from hackers or to stalking and malfeasance within an organisation. It is negligent
to disregard these real risks.
• Where analytic systems are closed, learners (and institutions where the systems are corporate) do not know
what is being collected, how it is being aggregated and who it is being shared with. Potentially, undisclosed
marketing money is being made from sharing aggregated private data as well.
• Data can be reductive and can expose individuals to mass-profiling that puts them at risk. For example,
library records on seditious or ‘dangerous’ books, especially when correlated with other data such as
political party affiliations, family connections, racial and religious profiling, could produce risky
decontextualised data.
• In the 21st century, data is a commodity and should be the property of those who generate it. Data should not
be at risk of being sold off without owner’s permission or even knowledge. If we are able to generate
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profiles of successful learners based on their research strategies, who should own this?
• Academic freedom is at risk. The learner is not able to autonomously negotiate their learning relationship
with their educational institution. Rather, the learning relationship is dictated behind closed doors and under
locked code by decision makers who are often corporate outsiders and located in a different jurisdiction.
• Analytics represents changes in the relationship of trust and respect with learners that have not been agreed
upon. These unknown intruders in the relationship challenge learner and teacher identity in a way that is
unsettling and “creepy”.
These pedagogical concerns tap into fundamental legal and ethical dangers, including the following:
• lack of openness and transparency in use of learning data shapes the learning contract, the institutional duty
of care and statutory freedom of information rights;
• privacy rights of students and staff in the use of learning analytic data;
• the difficulty of securing cross-institutional agreement on the sharing and use of data across universities,
including protocols for sharing data can effect individual rights without full consent and even with consent
which may reflect a tangled net of different agreements;
• intellectual property rights and the fair dealing conditions under which data can be re-used and distributed;
• aggregation and disidentification issues;
• fairness and due process in the management of data systems including validation and deletion of erroneous
data;
• learning analytics data ownership and stewardship, duty of care in the management and storage of analytic
data;
• conditions of access by security and law enforcement bodies, including foreign powers especially where
vendor servers are located in another jurisdiction;
• confidentiality, duty of care and other aspects governing the learner/institutional relationship; and
• ethical requirements for the use, analysis and reporting of student analytic data, including research ethics in
publishing data derived from learning analytics.
Many of these concerns stem from the fundamental issue of learner data ownership, where learners must have
rights to access and to make sense of data (Siemens & Smith, 2011) as the first step in understanding the risks
and negotiating how that data is used. There is a marked difference of opinion between those who believe that
learners own their learning data and those who believe that the learning institution, as owner of the technical
infrastructure, also owns the data generated. Also worth considering is that, in this brave new world of big data,
teachers also generate learner data in their own research and teaching activities. This data may be subject to the
same legal and ethical risks which students face and which could have implications for industrial relations.

Towards Ethical Learning Analytics
For learning analytics to move beyond the hype and to earn acceptance from all relevant parties, there must be a
convergence of interests focussed on learner-centred learning analytics. Learner-centred learning analytics
provide a clear benefit to learners, are owned and co-produced by learners and are transparently and openly used
in an environment of trust where data will not be used to disadvantage or negatively stereotype anyone. This
convergence depends on all parties being able to participate in the debate and being informed of key legal and
ethical issues so that they can critically evaluate various proposed technologies and frameworks.
The Office of Learning and Teaching (OLT) good practice guide, Safeguarding Student Learning Engagement
(Nelson & Creagh, 2013), sets out a social justice framework for student engagement procedures which
emphasises the centrality of the concepts of self-determination, rights, access, equity and participation. These
concepts are central to a learning analytics framework that proceeds in good faith and with the support of all
parties. With the complexity and sheer number of the legal and ethical issues, a Charter of Learner Data Rights
would seem prudent. A Charter would acknowledge individual rights and to demonstrate a willingness to selfregulate before legal risks result in litigation. Self regulation does not, of course, replace other legal and ethical
frameworks but works alongside and sets a sets a higher standard for good practice than can be compelled
through external regulation.
Existing privacy laws and the Information Privacy Principles (s14 of the Privacy Act 1988 (Cth) and also
embodied in the state legislation) would form a strong backbone of a Charter of Learner Data Rights. Even so, a
broad range of rights would have to be recognised. The Charter would need to establish core principles and
make specific undertakings about the various uses of permissible and agreed learner analytics. Other codes of
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practice could be integrated; for instance, private edutech companies are beginning to see the importance of this
kind of self regulation. Learning technologies company Knewton has emphasised the importance of protecting
student data (Ferreira, 2014) in ten principles which focus on use and management of data:
1. Student data belongs to the student.
2. Student data should never be sold or shared without explicit permission.
3. Student data should only be used to improve learning outcomes.
4. Student data should be easy to manage.
5. Student data should be very carefully protected.
6. Student data should be clear and comprehensible.
7. Students should be able to consolidate their data.
8. Student data should be portable.
9. Student data analysis should be completely stoppable — and recoverable.
10. Institutional IP should be protected (Ferreira, 2014).
Corporate self -governance such as this is a good idea, but a common public standard would be better,
particularly as learners move between different contexts. Recently, the Asilomar Convention for Learning
Research in Higher Education (2014) released a set of ethical guidelines for online learning, including the use
of learning analytics. Most relevant to this discussion are the six principles to 'inform the collection, storage,
distribution and analysis of data derived from human engagement with learning resources', based on United
States legal and ethical frameworks including the 1973 Code of Fair Information Practices (Department of
Health, Education & Welfare, 1973) and the Belmont Report of 1979 (Department of Health, Education &
Welfare, 1979). These principles include:
• Respect for the rights and dignity of learners (responsible governance including transparent collection and
sharing practices, consideration of appropriate consent)
• Beneficence (maximising benefits and minimising possible harms)
• Justice (benefits for all learners, specifically aimed at reducing inequalities between learners)
• Openness (research as a democratic public good, access to data and analytic techniques)
• The Humanity of Learning (digital technologies to enhance insight, judgment and discretion)
• Continuous Consideration (ethical practice as an ongoing, evolving practice and standards).
The Asilomar Convention forms an excellent foundation of ethical considerations but a charter should indicate
legal aspects as well. The charter must also integrate the legal standards of multiple jurisdictions as far as this is
possible. Education is regulated under Australia’s federal structure, which structure renders it difficult to form a
legally accurate summary of the various rights and duties under different sets of legislation and common law.
However, a charter would be a code of practice and so would aim for concise expression of the common ground,
and promise of adherence to a common set of values. As a voluntary public document, a charter of learner data
rights would not necessarily have enforcement teeth of its own but it would certainly have a shaming effect
should the code be breached. A charter would support a complaint to the ombuds office or to other areas of
oversight and accountability. Educational institutions could not be compelled to be signatories to such a
charter; however, refusal to do so would reflect poorly or their values and internal governance.
This discussion does leave open the difficult question of who should lead the way in the creation of a charter of
learner data rights. The ethical and legal risks of learning analytics are present and imminent and should not wait
for prolonged bureaucratic processes and inter-institutional negotiation. Two alternatives suggests themselves:
either one institution leads the way to create a charter that others will follow; or a charter will be created by an
independent body such as the OLT, a telecommunications ombuds office or a privacy commissioner.
The tripartite relationship between learner, teacher and educational institution exists in a rapidly evolving social,
legal and technological environment. Any technological changes can (and do) rupture the fragile balance of
respect and trust upon which this relationship is founded. Open, transparent and respectful use of learning
analytics, operating within a framework such as a charter of learning data rights, presents an opportunity to
reinforce this relationship while creepy analytics will only undermine its foundations.
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Towards a global educational technology environment technology integration at RMIT University
Garry Allan
RMIT University
RMIT is at the point of commencement of integrating its core Learning Management System
(Blackboard) to a singular global presence. This step will transition the University from its
historical base of operating two independent LMS systems, to a unified global systems presence.
Additional to this, the university has integrated a suite of technologies for global deployment that
enrich and personalise the online learning environment for local delivery, but within a global
framework. In parallel, emphasis has been placed on transitioning assessment practice to fully
online grading and the availability of professional development delivered in a fully online format.
Presented here are the core aspects of the design and implementation of the integrated RMIT
educational technology suite and its immediate future directions.
Keywords: online learning, technology integration, strategic planning, mobile technologies

Introduction
The RMIT strategic plan places direct emphasis on developing a global presence, and over the strategic planning
cycle this has been expressed in the form of an increased presence in Europe and Asia. Commensurate with this
direction, the university’s educational technology suite has evolved to meet the challenges of global delivery.
This paper reflects on a long history of systems development and integration at RMIT, and as such it represents
the trajectory of a large urban University, that has positioned itself as a global online presence.
The institution initiated enterprise web-based learning systems in 1998 (McNaught, 1999), which included the
Blackboard (then Course Info) Learning Management System (LMS) as part of a consolidated suite of
technologies that formed what was termed the Distributed Learning System. Since that time, RMIT’s enterprise
systems have evolved to the point where it is now at the cusp of establishing a global LMS environment, with a
suite of integrated technologies, designed to manage the scale of the of the University’s presence as a global
education provider. At the present time RMIT has 82,000 students, of which 17,600 are educated outside of
Australia. A principle focus of the offshore presence is the RMIT Vietnam campus which currently has
approximately 7000 students. In recent years the conceptual development of RMIT’s enterprise learning and
teaching systems has been focused on the formation of a cohesive online experience for students and staff, in a
manner that can be sustained globally and utilised in contextually relevant ways for local learning and teaching
requirements. This has been built on a Minimum Online Presence initiative, that was defined in 2006 and
created an online presence for all RMIT courses, with the expectation of engagement in online delivery by all
learning and teaching staff.

Discussion
Supporting strategy with technology planning and lifecycle management
RMIT has sustained a ‘roadmap’ planning process to systematically plan, execute and communicate the
evolution of its technology suite. The university’s educational technology roadmap, which is depicted visually
(Marshall, 2013, p. 553), is developed and promulgated from within the university technology governance
processes. Such a strategically prioritised management of the lifecycles of various educational technologies is
necessitated by the increased complexity and expense associated with the infrastructure and services that form a
complete and integrated educational technology suite. RMIT includes all enterprise learning technologies in an
annual mapping (Marshall, 2013, p. 553), that is projected across the timeframe of the academic planning cycle,
and utilises a lifecycle quadrant (Marshall, 2013, p. 553) for defining the current status and lifecycle
management of any enterprise-supported learning and teaching technology. As depicted in the lifecycle quadrant
(Marshall, 2013, p. 553) prior to consideration as a supported technology, technologies are placed within an
‘Evaluation and Innovation’ phase, where all aspects of the technology relative to its implementation are
assessed. If, within the educational technology governance process, it is deemed that the technology should be
positioned for more complete evaluation and possible inclusion in the university educational technology suite, it
is transitioned to the first lifecycle quadrant ‘Trial/Pilot/Innovation’ (Marshall, 2013, p. 553) where it is

supported for student-facing activities. Technologies in this quadrant are often specialist technologies that
directly support discipline requirements or are relevant to smaller localised cohorts. The capacity to actively
support innovative technologies is central to the university’s mission, but the sustainability each application and
service must be continuously assessed. Technologies of broad strategic relevance, upon satisfactory completion
of trial assessment, move to the ‘Production Ongoing’ lifecycle quadrant (Marshall, 2013, p. 553). Where they
are openly available within the university’s global operations, and are furnished with the commensurate support
services. In recent years, the university has defined a small number of technologies in the Production Ongoing
phase to be available to the university community only on a limited strategic basis. The increased availability of
web-serviced learning systems, and learning systems provided by third parties that integrate with the LMS
(Hallam, 2012), will likely result in an increased number of technologies that are technically available globally
in the Production Ongoing quadrant, but in practice, are organisationally limited in availability. This will be due
to many potential factors, but likely to be inclusive of one or more of: licence regime, regional applicability,
and positioning in local curriculum design. As a technology diminishes in organisational relevance, it is
transitioned to the Review for removal from Production lifecycle quadrant. Here the full implications of
removing the technology from the university educational technology suite is assessed and, if the technology and
associated services are to be terminated, it is moved to the final ‘Remove from Production’ quadrant. The open
and systematic communication of this lifecycle management of enterprise technologies is an important
communication tool in fostering understanding of management processes and the adoption of the supported
educational technology suite, as well as providing a stable process for the evolution of the technology landscape
and associated services.
Foundational technology
There is increased emphasis in the literature on the importance of strategically designing learning systems in a
manner that is cognisant of both the academic requirements of students as well as their social practices and
preferences. On this basis RMIT has globally implemented Google Apps for Education as the foundational
collaborative technology for all students and staff. The social salience of the Google technologies and the
ongoing potential for innovation afforded by the Google platform, is consistent with the contemporary
expectations of students. A consequence of this approach is that the foundational services are subject to
continuous refinement and are augmented by the release of new enterprise environments that both challenge and
extend existing teaching models and the established LMS-centric university educational technology architecture.
This is exemplified by the recent launch of Google + at RMIT, which introduces complexities resulting from a
globally available, externally managed social network, within the core educational technology suite. A key
consequence of utilising the no-fee Google suite as foundational university learning services is that, dependent
on the usage model, it can directly couple the base student learning experience to the priorities and business
trajectory of a third party.
The Learning Management System platform used by RMIT is Blackboard 9.1, and as of 2014, the formerly
separate Melbourne and Vietnam Blackboard instances have been brought together onto the one hosted
platform. A focus has been placed on using the Building Block architecture to extend and enrich functionality
within the cohesion of the overall consistent global LMS user experience. From this initiative the university has
positioned Blackboard Collaborate for virtual classroom services, Echo 360 for lecture and desktop capture and
PebblePad ePortfolio is available in strategically valid contexts (Botterill, 2008). In addition to standardising the
online presence, the Minimum Online Presence also introduced a Learning Repository on the Equella platform
and a standardised AV environment inclusive of interactive whiteboards and mobile Collaboration on Wheels
platforms (Evans, 2013) in priority spaces.
Universities are moving towards systems and support services that normalise mobile technologies as part of the
student and staff presence. RMIT has placed significant emphasis on the transformation of its physical oncampus built form to accommodate the affordances of mobile and digital technologies. This is exemplified by
the recently established Swanston Academic Building (Hall-van den Elsen, 2012), that is a representative model
of the learning space design and student personal technology environment to be scaled across the University
campuses. In planning the on-campus support of student personal technologies, the technology design was
modelled on students bringing three devices on campus: mobile phone, tablet and laptop. To accommodate the
flexibility that is a cultural fit to the expectations of the university community, a Bring-your-own-device
(BYOD) platform was deployed as the cornerstone of the mobile support services. The university-wide service,
termed My Desktop, delivers a student-specific managed Windows 7 environment onto Windows, Android, and
iOS mobile devices. It thus decouples device type dependency from the on-campus student experience.
Specialist applications are being systematically built into the My Desktop environment, so that the full range of
applications that were formerly delivered in dedicated computer spaces can be provided via mobile platforms.
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Implementation of the My Desktop initiative is supported by models of use of the technology that reinforces the
transition to teaching space use that is built upon individual device ownership and the integration of disciplinespecific software within the curriculum design.
Complementing the service provision to mobile devices, RMIT has also focused on the use of mobile
technologies to support active learning within a lecture-type environment. In particular, the capacity for
Personal Response Systems (PRS) to facilitate motivation and engagement within large student groups (Gauci,
2009) is of strategic priority to a mass education institution such as RMIT. From 2009 the PRS system was also
has been serviced by the mobile device-specific ResponseWare technology. Responseware is provided as a
scalable global service to the University, and teaching models built on PRS practices are able to be deployed at
local and offshore sites.
The large-scale provision of quality assessment feedback experience to students remains a challenge, and the
development of web-service assessment tools provides opportunities for recasting what has hitherto been a
paper-based environment in university settings. RMIT is now positioned for its grading to be undertaken in a
fully online manner at all global locations. To facilitate adoption the transition was approached as a two step
process. Initially an e-Submission initiative was conducted which specified the process for valid assessment
submission within the University’s enterprise systems. Following systemic uptake of the e-Submission process,
a global online grading capability was established in 2013. The Turnitin GradeMark technology was deployed
as the platform through which online assessments could be both submitted and graded. It operates functionally
within Blackboard, and therefore provides the university with an end-to-end assessment process that places
grades from online grading into Blackboard GradeCentre, the designated results aggregation site for all courses.
The GradeMark technology, though allowing for assessment extraction to PDF, is predicated on the act of
assessment being undertaken exclusively in a Web environment (an iPAD App is also available). To facilitate
the adoption of what is a major new workflow process for academic staff, the online grading initiative was
promoted as a productivity tool both for staff and their students. Additionally, it was highlighted that the change
to online grading provided significant additional benefits in terms of the form and extent of assessment
feedback. In particular, it introduced a fully scalable model of audio feedback on assessment submissions.
Promotion of this approach to student feedback was predicated on the research identifying that audio feedback is
positively received by the majority of students and the time savings for staff are best realised when a significant
amount of feedback is given in audio form as a substitute for textual feedback (Cann, 2014). The capability of
assessing any digital file allows a more complete coupling between image assessment artifact acquisition from
mobile devices, and the straightforward presentation of digital artifacts as part of an assessment piece. Hence art
and image-related disciplines now have the scope to transition to an online grading process in a manner that
retains the relevancy of their assessment methodologies. The uptake of online grading has been such that in the
first half of 2014, twenty-five percent of all Turnitin assessments are now positioned for online grading.
The first step in developing globally distributed online grading tools has been the introduction of a standard set
of Rubric and QuickMarks (the GradeMark online comment tool) which address the acquisition of academic and
communication skills. The rubrics, which are structured on the RMIT marking scheme, can be readily modified
and extended by staff, with the knowledge that they are working with a rubric construct that is consistent with
the university’s assessment expectations.
Professional development
As the overall RMIT learning technology environment has matured, an on-going program of professional
development for academic and teaching staff has continued to evolve. At RMIT the bulk of professional
development for staff is provided within the three Colleges. However, to address global requirements for
informed support for the use of learning technologies an array of scalable, centrally-delivered professional
development services have been implemented. The starting point for staff is a core resource site termed
‘Teaching with Technology’ (http://www.rmit.edu.au/teaching/technology) which focuses on the globally
available educational technologies and associated pedagogical practices. The technology-related professional
development can be accessed via basic functional skills training (delivered face-to-face or online) as well as a
pedagogically-focused education program that extends to address the transformative change manifest in the
tertiary sector as a consequence of developing digital technologies. This latter educational program, termed
Online Tertiary Teaching Practice, operates fully online and was developed by Open Universities Australia
(OUA), who also deliver the program. The Online Tertiary Teaching Practice program is built into the overall
university professional development framework, is mandatory for new academic staff and available to
vocational staff. As such it forms a cornerstone of elevating staff capability in a manner commensurate with the
advances in available technologies. Key parameters in the structure of the program are that it runs over a six-
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week timeframe, is assessed, and is a weighted component of a formal teaching certification. The online content
is enriched with videos and supported by weekly webinars using the virtual classroom technology of Blackboard
Collaborate. Assessment output is generated each week and a fully online peer review assessment is undertaken
as well as a final summative assessment. The weekly modular format is used, so that a structured ongoing
learning progression occurs, yet staff have the option of determining where in a given week they prioritise their
professional development activities.

Conclusions and future directions
The complexities of progressing a large scale multi-sector university towards a well-designed and cohesive
global online presence is necessarily a process that requires significant coordination across many organisational
units within the institution. This paper has represented key milestones over a number of years that define the
university’s current capacity to provide an integrated educational technology suite. An essential component of
the work has been the focus on maintaining a structured approach to technology roadmap planning to facilitate
meaningful integration of learning systems, and a sustainable approach to lifecycle management. A further key
aspect of the learning systems design has been a focus on providing as much of a contemporary online
experience for students and staff as possible. This has been balanced within the constraints of a learning systems
environment that is increasingly reliant on standard commercially serviced systems as a means of addressing the
scale and complexity requirements of a global institution. The progression and outcomes delineated above have
been necessarily shaped by strategies subservient to the overall university academic planning cycle, and as the
university is about to commence a new academic planning cycle, it is anticipated that an increased focus will be
placed on enabling third party systems to integrate, in a bounded manner, within the overall university
educational technology environment, to support the increasingly complex academic expectations generated from
multiple global sites.
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e-teaching craft and practice
Sue Watling
University of Lincoln, UK
Staff at the University of Lincoln, UK, are repositioned as students on the virtual learning
environment (VLE) for the teacher education programme ‘Teaching and Learning in a Digital
Age’ (TELEDA). Modules explore the social relations of virtual learning through a community
approach to sharing practice, and using tools like wikis, journals and forums to demonstrate the
challenges of digital scholarship enables ‘insider’ knowledge of the craft of e-teaching to be
gained through experiential learning. As sector-wide shifts to flexible design and delivery
increase, greater attention to the digital confidence and capabilities of staff who teach and support
learning is required. Investigating the uncertain spaces between the rhetoric and the reality of
teaching online has shaped the author’s doctoral research into digital education. This paper offers
emerging research findings which include how experiential approaches like TELEDA are worthy
investments of time and resources and reinforce the value of embedding the craft elements of eteaching into CPD and teacher education programmes.
Keywords: e-teaching, e-learning, teacher education, digital literacies, higher education

Introduction
A lack of convergence between the rhetorical promise and present-day reality of e-learning (Laurillard 2001,
Reeves et al 2011) has resulted in the lecture and seminar remaining primary modes of transmission while many
virtual learning environments (VLE) resemble content repositories rather than sites of active learning (Selwyn
2007, Heirdsfield et al 2011). Relationships between technology and social change are seldom addressed with
insufficient attention paid to pedagogic theory underpinning lecture reinvention or sustaining educational debate
through online communication (Freisen 2009, Saljo 2009, Selwyn 2007, 2014). Those who drive technology
adoption are rarely those who use it in daily practice, yet calls for technology enhanced learning and flexible
pedagogies continue (Ryan & Tilbury 2013). Successful learning online is dependent on digitally literate staff
who can motivate, enthuse and retain students but the published evidence base appears to privilege student
engagement and the point of view of technology innovators over the day to day experience of staff who teach
and support learning. Greater attention to the relationship between these staff and their VLE is required. The
author of this paper, a senior lecturer in educational development, used an action research doctorate to
investigate further the craft of e-teaching. This paper describes the background and development of the research
and offers some emerging ideas and concepts.

e-learning success or failure
At the turn of the century, VLE were embedded into university systems amid promises of increased efficiency,
self-directed learning and new global markets (NCIHE 1997). Functionality took precedence over essential
shifts in pedagogies, often leading to replication of existing practice which failed to take into account the
differences between on and off campus design and delivery (Lisewski 2004, Bennett & Lockyer 2004, Bell &
Bell 2005). Critical perspectives on technology adoption (Clegg et al 2003, Conole 2004, Freisen 2008, Saljo
2009) sit beside calls for increased attention to design theory (Beetham & Sharpe 2013, Reeves et al 2011,
Bennett & Oliver 2011, Gunn & Steele 2012). Over-reliance on case study approaches for evaluating learning
technologies mean‘…it is extremely difficult to trace the impact of educational research to anything that really
matters.’ (Reeves et al, 2012:57) and ‘the promise of virtual learning in the 1990s has come to nothing and
elearning within the university has failed’. (Feenburg 2011:2). With new digital phases like OER, MOOC, social
media and mobile learning, early promises of transformation have been revived (Anderson 2007, JISC 2009,
Conole 2010) but media enthusiasm contrasts with reports of low appetite for change (Watling 2009, Heirdsfield
et al 2011, Sheward & Hamilton 2012) alongside deficits of time, support and appropriate resources (Walker et
al 2012). Consequently the perceived challenges of e-learning today (Johnson et al 2014) are not dissimilar
from barriers identified a decade earlier (Bennett & Lockyer 2004).

e-teaching challenges and rewards
Divides exist between those who actively promote technology and those who use it for teaching. A mechanism
for shifting from digital shyness to digital confidence is required. In 2012, a Higher Education Academy (HEA)

Change Academy programme enabled colleagues from across the author’s institution to explore the philosophy
and practice of open educational resources through a 12 month project, Embedding OER Practice. Low levels of
digital literacies were highlighted while the value of dedicated staff time for enhancing digital practice was
reinforced. An output was Teaching and Learning in a Digital Age (TELEDA), an online course designed to
legitimate future development time for teaching in digital places. Staff were relocated as students on the
institutional VLE and engaged in an activity-based curriculum which included critical reflective journaling and
assessment by e-portfolio. The course, 30 M level credits, was added to the university’s teacher education
programmes in 2012, piloted 2012/13 with 12 internal staff whose remit was teaching and supporting learning,
and repeated in 2013/14 with an enrolment of 22. Delivered and assessed through the VLE, TELEDA included
the principles of online design, communication and assessment alongside an introduction to open education.
Forums and wikis were utilised for collaborative working and participants kept online journals as evidence of
critical reflection. Enrolling staff as students offered an authentic student view of e-learning alongside
opportunities to consider e-teaching to individual practice. Following recommendation from external examiner
and colleagues, a second TELEDA introducing social media and e-resources was approved in 2014. The course
is currently recruiting and begins in October. Both courses will be validated as a PG Cert in Digital Education
in 2015. The TELEDA development cycles, from initiation in Embedding OER Practice to the final PG Cert
validation, constitute the action research method of the author’s doctoral studies.
The shift from face-to-face to face-less delivery is challenging. Action research provides space for examining
the complex practice changes essential for the craft of e-teaching (Kolb 1984, McNiff 2013). It is unlikely a
single programme of digital change can reach everyone, in particular the digitally shy, but the Change Academy
programme showed the effectiveness of bottom-up approaches via local ‘champions’. TELEDA has had this
effect; “...consequently I volunteered to become Digital Champion for Humanities and will undertake additional
Blackboard training to support the role.” (Watling 2014). There is always a risk participation in TELEDA will
reinforce existing prejudice, for example “I see why students don't really like it [Blackboard] as compared to
other sites...it is very clunky and dry” and “I'm also finding the navigation in Blackboard unfriendly...[I am]
more used to being able to get around quickly and easily” (Watling 2014). However, TELEDA has provided
opportunities to explore resistance and turn it around. One colleague reported surprise at feeling defensive when
Blackboard was critiqued, saying they now realised “Blackboard is not the problem, there is nothing wrong with
Blackboard, being an online tutor is just very different.....” (Watling 2014). TELEDA provides time and place to
reflect meaningfully on how VLE can generate active learning opportunities through emphasis on shared
practice and inquiry where participants are engaged “in purposeful critical discourse and reflection to construct
personal meaning and confirm mutual understanding” (Garrison 2011: 6).
TELEDA offers ‘insider’ knowledge of how students view heir VLE. As well as highlighting the flexibility of
‘any-time any-place’ access, participants new to learning online discover off campus provision is affected by
poor broadband or wi-fi connections. They experience the ‘uncertainty’ inherent in virtual identity construction
and the limitation of text communication with its potential for misunderstanding. While isolation can be
countered by use of social media tools, the course emphasised not everyone feels comfortable with these.
I haven’t yet recovered from the tiny but upsetting Facebook Incident in which I briefly defied the
Group Leader....I’m sure I am at least as grey and anonymous to them as most of them are to me
and they probably don’t even remember my brave stance against the hegemony of Facebook.
(Watling 2014)
New viewpoints are emerging from the experiential nature of TELEDA. “I think adopting the role of student is a
useful experience as it reminds me of the pressures involved in studentship and enables greater empathy to
students and their experiences” and “...I felt very frustrated ...I can now empathise with students who complain
of technological problems” (Watling 2014). Collaborative group work demonstrated the value of previously
unused VLE tools while many found their reflective journal an effective learning tool. “I like keeping a
reflective journal. If my small module runs after Christmas I am considering doing something like this or maybe
opening a discussion board as another opportunity to get some direct student input.” (Watling 2014) TELEDA
creates realistic opportunities for consideration of the essential practice shifts required for e-teaching.
It has changed the way I will approach what I will do online in the future...you’re learning about
different ways of presenting things and what might work for you doesn’t work for someone else
and what might work for someone else might not work for you and that’s all part of the experience
– so it’s been incredibly valuable – I’m really pleased I’ve done it. (Watling 2014)
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e-teaching rhetoric and reality
Digital literacies, those “...capabilities which fit someone for living, learning and working in a digital society”
(JISC 2014), are personal. They reflect individual ways of working and as such, there is an absence of any onesize-fits-all model for ensuring their acquisition and development. With only a screen to mediate the relationship
between staff and students, e-teaching will always involve pedagogies of uncertainty. Digital literacies for eteachers include challenging myths of digital competence which arise from assumptions of a narrow a range of
access criteria, for example not everyone can hear content or clearly see the screen. The flexibility of digital data
to be customised to suit individual requirements remains its primary strength but utilizing this requires raised
awareness of diversity and the complexity of digital divides and exclusions. While ongoing evaluation and
reflection-on-practice are essential techniques for all teaching practitioners, e-teachers need to not only manage
uncertainty and the unknown but demonstrate digital confidence. This can involve locating, creating and storing
digital text, images and multimedia alongside applying traditional pedagogic principles such as curriculum
alignment to online environments. There are increasing expectations academics will maintain digital profiles
through professional networking platforms, use social bookmarking tools, navigate repositories of OER,
describe a MOOC and be present on Twitter. A craft constitutes skilled behaviour and e-teaching demands
behavioural shifts in practice alongside a careful construction of the presentation of self online. The craft of eteaching represents a new layer of learning for teaching professionals and greater attention to a digital literacies
lens for teacher education.
Lack of consensus on what to call e-teachers is symptomatic of the wider absence of their status. Lecturers are
rarely referred to as e-lecturers. Instead e-teachers appear in the literature in a variety of guises including
assessor, designer, facilitator, instructor, moderator, tutor, trainer and other (Goodyear et al 2001). Although the
term e-learner has been widely accepted, the designation of e-teacher has not. The argument is not a pedantic
one. The practice of e-teaching demands a different approach to face-to-face lectures and seminars. The eteacher has to facilitate learning experiences with no body language or other clues to help adjust pace and
timing. It involves the management of uncertainty, something which is best discovered through teacher
education and professional development programmes rather than the first experience of teaching in an online
environment. Retention online is poor (Simpson 2003) and an experiential teacher education programme like
TELEDA, based on interactivity, shared practice and inquiry can surface the demands and loneliness of long
distance education. VLE themselves contain genuine promise of widening participation and enhancing personal
and professional development but to achieve this requires time, reward and recognition for pursuing and
completing an apprenticeship to the e-teaching craft.

Conclusion
Promises of educational transformation through e-learning have been based on rhetoric rather than reality, yet
calls continue across the sector for more flexible design and delivery of higher education. This paper suggests
attention to the craft of e-teaching is missing from existing teacher education research and practice. The
emphasis on the ‘e’ in e-teaching should not be seen as a pedantic endeavor but an essential step for developing
digitally confident academics who can competently manage the ‘virtual’ alongside the ‘real’ in their
professional careers. The divide between the rhetoric and practice of virtual learning is being recognised but
there is still need for whole-institution solutions to bridging the uncertain spaces between on-campus and offcampus education. This paper calls for greater recognition of the value of the experiential in the planning of
teacher education and staff development opportunities. Programmes like TELEDA, which are based on an
‘insider’ approach, offer genuine experiences of the ‘pedagogies of uncertainty’ inherent in virtual learning
landscapes. The craft of e-teaching has been shown to be an integral layer of professional teaching practice, one
which is well worth the investment of time and resources, and is critically relevant for successful adoption of
flexible online education opportunities.
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This paper provides an outline of an Australian Government Office of Learning and Teaching
project that aims to investigate and then develop ways in which learning analytics data can be
more usefully harnessed by academic teachers in higher education. Fundamental to this project is
linking the learning design of online tasks provided to students with the learning analytic
affordances of the technology-based tools that support them. The paper provides an outline of the
background to the project, including its conceptual underpinnings, and sets out the program of
research and development. The expected outcomes of the project are discussed.
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Introduction
The last few years have seen a growth in interest and development in the use of analytics to support teaching
and learning. This emerging field examines how students’ educational experiences and outcomes can be
supported and improved through the analysis of data relating to students’ activities in online environments. In
broad terms the field of analytics can be divided into academic analytics, which focuses at the level of the whole
institution with a view to understanding and improving organisational processes, and learning analytics, which
focuses on students’ use of digital learning environments with the aim of understanding and improving teaching
and learning processes and outcomes (see Long & Siemens, 2011).
As an emerging field, many areas of academic and learning analytics still need to be better understood in order
to determine how they can be usefully implemented in higher education. Much of the initial focus has been on
determining indicators of students who are at risk of discontinuing their studies with a view to using them to
improve retention (see, for example, Goldstein & Katz, 2005). There has also been a strong development focus
in the area of learning analytics, with researchers investing effort in designing tools that capture, extract, analyse
and display data about students’ learning interactions, often harvested from students’ engagement with learning
activities in learning management systems (e.g. SNAPP; see Ferguson, 2012; Norris & Baer, 2013).
When learning analytics are applied at this more granular level of specific learning activities, the analysis and
interpretation of data is complex, as students’ interactions are heavily dependent on the design of specific
learning tasks and contexts with which they are presented. While the development of bespoke analytics tools has
provided a much needed foundation for the field, many of the tools have been developed without an explicit
consideration of the overarching pedagogical design which underpins students’ learning interactions in digital
environments (for a notable exception, see LocoAnalyst in Jovanovic, Gasevic, Brooks, Devedzic, Hatala, Eap
& Richards, 2008). This is troublesome as it often becomes very difficult for teachers, or others, to make sense
of learning analytics data without a clear understanding of the pedagogical intent behind the design of learning
tasks set for students. Linking the pedagogical design of learning tasks with established learning analytics tools
and techniques will hopefully lead to a better understanding of how analytics can be most usefully applied,

interpreted, and actioned by academic staff.
With this background in mind, this paper provides a preliminary report of a national project, funded by the
Australian Government’s Office of Learning and Teaching that aims to:
1. understand what analytics teachers would find useful and how they could be more easily interpreted in the
context of students’ assigned learning activities;
2. develop a systematic and generic tool to enable teachers to access learning analytics that can help them
address common and fundamental educational problems they face in online learning environments; and
3. implement and evaluate this tool with teachers and students in a range of university contexts.
By focusing on these three areas this project will “complete the loop” by providing easily accessible data to
university teachers about their students’ interactions in online learning environments. It will target the practical
problem of how to better support effective academic teaching and student learning, while at the same time
seeking to address the conceptual need across the entire higher education sector to further our understanding of
how learning analytics can be genuinely useful in teaching and learning practice.

Conceptual framework
Two areas of educational research and development underpin this project: Diana Laurillard’s (2002) influential
conversational framework, and the field of learning design. Broadly speaking, the conversational framework
proposes that the interaction, dialogue and feedback between teachers and students are critical to students’
learning processes and outcomes. A simplified version of the framework is presented in Figure 1. A generalised
learning interaction begins (1) when a teacher [T] designs and presents material or an activity to learners [L]
who then engage with this by acting upon it (2). Learners subsequently respond to the material or activity given
their current understanding (3), often directly to a teacher. This is then reflected and acted upon by the teacher
(4) before a new loop or cycle is initiated in which the teacher may choose to re-present the material or activity,
remediate or provide learners with feedback.

!
Figure 1: A simplified version of Laurillard’s (2002) Conversational Framework
A critical component of the model is that both teachers and students are aware of each other’s understanding of
any particular concept being focused upon. While obviously applicable to learning contexts where face-to-face
dialogue between teachers and students is apparent, the framework can be equally applied to students’
engagement with and use of online learning tasks and resources set by a teacher. Laurillard’s (2002) framework
highlights how learning analytics could be used to provide data to teachers on what students are doing when
engaging in online learning, which could subsequently be used for student feedback and remediation, as an
evidence base for the modification and re-presentation of learning materials, or for ongoing reflection on
students’ learning processes. Given this, the conversational framework provides a very useful lens for
understanding how to effectively provide learning analytics data to teachers for specific online learning
activities.
The field of learning design is increasingly important in higher education as academics, designers and
practitioners seek to understand how designed contexts, tasks and resources can promote effective learning
interactions between teachers and students (see Goodyear, 2010; Lockyer, Bennett, Agostinho & Harper, 2009).
Fundamental to this field is the ability to describe educational tasks in sufficient detail to enable these “learning
designs” to be shared and reused among educational practitioners. In one sense, a learning design articulates the
pedagogical intent of a teacher or designer (Lockyer & Dawson, 2012; Lockyer, Heathcote & Dawson, 2013).
The clear promise of learning analytics is that they will provide educators with the ability to test the extent to
which the pedagogical intent of the teacher is realised in the action of students. This reflects the useful
distinction made by Ellis and Goodyear (2010) between learning tasks that are designed and set by staff, and
learning activities that describe the actions and activities of students who engage with these tasks. We cannot
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fully understand students’ learning processes as captured through learning analytics without an understanding of
the design of the learning task.
In addition to the learning design of the task, the technology-based tool(s) that support the task play a central
role in any interpretation of students’ learning behaviour. An online learning task with a particular learning
design could be supported by a variety of technology-based tools, each of which could have a different structure
and functionality. Given this variation, a key determinant of what learning analytics data are actually available
for any particular learning design – including the form and granularity of those data – is the technology-based
tool employed.
This project will, therefore, explicitly frame the collection, use and interpretation of learning analytics data
around the intersection between the learning design of specific tasks and the structure and functionality of
commonly used technology-based tools (see Figure 2). Linking learning designs with practical learning
analytics output from common technology-based tools is a largely unexplored area nationally and internationally
(Lockyer & Dawson, 2012), and will produce outcomes of widespread value to the higher education sector.

Figure 2: Interpretation of learning analytics requires an understanding of learning design and the
affordances of technology-based tools

Project methodology
The project has three phases. The first phase will explore teachers’ views on how learning analytics might help
them address known difficulties or problems with teaching and learning online. The aims of this phase are to (i)
determine the ways in which learning analytics could be used to assist teachers to address fundamental
educational problems they commonly face with students in online learning environments, and (ii) provide
information to inform the design specification of a web-based analytics tool to be developed in Phase 2. This
phase has largely been completed; twelve semi-structured interviews with teaching staff have been carried out
across the participating universities with a spread of disciplines (e.g. arts, sciences, professions) being
purposively selected to accommodate potential disciplinary differences. In the interviews participants were
asked about their learning designs at the macro (i.e. course structure and curriculum) and micro (i.e. design of
particular tasks) levels, and their use of technology-based tools. They were also asked more generally about the
problems they and their students face, particularly as they relate to online learning environments. Finally,
participants were asked to define what actions they could, and would be prepared to take in relation to the
identified educational problems. Thematic analyses of the interview transcripts is ongoing at the time of writing.
In Phase 2 a web-based analytics tool will be developed which will provide teaching staff with reports of
meaningful, useful, analysed data about students’ learning interactions with specific learning tasks (designs),
supported by common technology-based tools. The development of the tool will be informed by the findings of
Phase 1 and an analysis of existing learning analytics tools; particularly those that interface with the two main
learning management systems (LMSs) used in Australian higher education (Blackboard and Moodle). It is
expected that the web-based tool will draw together already-existing learning analytics technologies and extend
these with newly designed areas of functionality. The tool will allow teachers to dynamically select the data they
need to inform their investigation of students’ activities for specific learning tasks and technology-based tools
over specific time periods. For example, if a teacher is interested in how students are using a wiki-based
collaborative writing task that has been set for them, they could access data which would show the level of
individual participation (e.g. visits to the wiki, degree and type of input, number of wiki comments) and a
visualisation of the social network of students’ participation over a number of weeks. These analytics would
provide evidence to the teacher about how students were negotiating the learning task and provide the basis for
intervention – about the collaborative learning process or the content area – if it were deemed necessary.
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The technology specifications for the tool developed will be compiled into an open-course framework, which
will be available for educational technology developers. By focusing on the two major LMSs in Australian
higher education, this tool could be used by the majority of Australian universities, but the development of a
technical framework will also enable other universities to develop a similar analytics building block for their
systems.
In Phase 3 the web-based analytics tool developed in Phase 2 will be trialed in four large undergraduate
subjects, two subjects at the University of Melbourne, and one subject each at Macquarie University and the
University of South Australia. These pilots will take place during the first semester of the 2015 academic year.
Each case study will focus on how the web-based analytics tool can provide useful data about students’ learning
interactions, and evidence of students’ difficulty with online learning tasks designed and set by the teachers.
Academic staff involved in the trial will be interviewed about their experiences using the tool and its usefulness
in support their understanding and remediation of difficulties in online teaching and learning. Administrative
and technical staff will also be interviewed to determine facilitators and barriers to the adoption of the tool. The
findings from this series of interviews will be combined with observations of the tool’s use in a specific learning
context to create four descriptive case studies.

Project outcomes
These case studies from Phase 3, when combined with the findings from Phase 1 and the tool developed in
Phase 2, will inform a series of recommendations about the effective use of learning analytics in higher
education. The outcomes of the three phases will also form the basis of a handbook, which will provide, along
with the recommendations, educational, practical and technical advice about how to use learning analytics
effectively in higher education. The handbook will underpin the content for a workshop series, which will be
delivered at universities across Australia, and will explore how learning analytics can be used to support
effective teaching and learning processes. The tool will provide teaching staff with access to new forms of
empirical data on their teaching and students’ learning activities, which will allow them to (i) provide valuable
feedback to leaners (ii) inform educational interventions, and (iii) provide information to inform curriculum
revisions and renewal (see Clow, 2012). The aim will be to equip academics with an empirical basis for positive
changes in teaching and learning practice.

Current progress and conclusion
At the time of writing the majority of interviews for Phase 1 have been completed. Preliminary analyses indicate
that a range of issues are emerging and these will inform the design of the learning analytics tool being
developed in Phase 2. A preliminary specification and frame of the tool have been completed, and will be
iteratively revised as the results of Phase 1 emerge and after preliminary testing and feedback. The results of the
Phase 1 and a demonstration of the prototype tool will form the basis of the presentation of this paper at ascilite.
While learning analytics has certainly grabbed the attention of educational technologists, and educational and
university leaders in recent times, more research and development is needed to ensure that as a community we
move beyond using high level analytics to predict ‘at risk’ students. This project aims to make a contribution to
the analytics area by focusing on concrete online teaching and learning activities, and by collecting meaningful
data on students’ learning interactions and behavior, it will provide teachers with useful evidence that can assist
them with their teaching as well as students’ learning.
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In a doctoral study that focused on the enhancement of reflection through an ePortfolio-based
learning environment, students’ indicated that they felt reflection was not real when it was used
for assessment. This led to an examination of assessment practices linked to reflection and ways to
make it authentic. The literature revealed that reflection is often a component of authentic
assessment rather than being a focus of it. The practices associated with the assessment of
reflection are examined in order to formulate 4 guiding principles. These principles aim to make
the process of reflection more ‘real’ to students in higher education settings, particularly when
using an ePortfolio platform.
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Introduction
Reflection is considered an important component of pre-service teacher education and an effective means by
which to link theory to classroom practice (Hatton & Smith, 1995; McBride, Xiang & Wittenburg, 2002). The
process of reflection is complex and requires students to examine their practice in relation to the theoretical
understandings provided to them in the university setting. It is also considered an important component for
effective learning assessment of the multiple frameworks suggested for authentic learning (Herrington &
Herrington, 2006), particularly when embedded in practice. In addition to this, portfolios - and more recently
ePortfolios - have been proposed as an authentic environment to allow students to enhance their reflective skills
and dispositions.
In contrast to this viewpoint, student feedback collected from a recent doctoral research project raised the idea
that reflection completed for assessment, in any form, was not ‘real’. As the field of education places such
emphasis on reflection and the ability to write high level reflective entries, this perception was a concern that
warranted further investigation. Through the discussion of this paper the authors focus on the question: ‘if
educators working in higher education institutions are focused on encouraging students to be reflective
practitioners, and are increasingly embedding this process in an ePortfolio as an authentic environment, how do
they ensure that this procedure is realistic for the students’?
Based on the student opinion presented in the research discussed, the authors will provide recommendations in
the form of design principles for future practice based on examination of the current literature on reflection
assessment in higher education settings. This includes the use of ePortfolios and how real or authentic the
process of reflection in these environments appears to the students involved.

Impetus for the current review
The impetus for the examination of ‘real’ reflection was the findings of a doctoral study that aimed to enhance
reflection in 4th year Bachelor of Education students. Within this research study, the students’ reflective abilities
were scaffolded by prompts placed within an ePortfolio-based learning environment as they completed their
own individual action-research projects. At the end of the implementation, focus group and individual
interviews were conducted utilising a convenience sample of 15 students to ascertain what components of the
environment were effective in the scaffolding of students’ reflective abilities. The analysis of this interview data
revealed an unexpected viewpoint that focused on the process of written reflection. In these interviews there
were several responses stating that the students felt reflection, in a university context, was not ‘real’ as it was
completed as part of an assessment task (Roberts, 2014).Student feedback also commented that the marking of

reflective entries throughout their degrees had left them confused about what was expected of them and what
reflective writing was supposed to be. Presented below are some of these comments, drawn from the research by
Roberts (2014).
It was an assignment at the end of the day. It wasn’t necessarily about what I was thinking.
If you weren’t writing about what you had done wrong, you weren’t getting marks for it.
When I saw the [4R] framework it really helped me to understand how I am supposed to be
reflecting and the process in which I am supposed to follow; not just writing what’s in my head.
[Tutors/universities] need to provide more authentic opportunities for students to reflect on a
situation … [and] redo the lesson with the changes made.
This feedback led to an examination of authentic assessment models used in higher education and the use of
ePortfolios for reflection. The goal of meaningful reflection is for it to be applicable to real life situations rather
than just academia but current practices do not appear to support this perception. What is of concern is that if
reflection for assessment is not considered ‘real’ by the students, then how authentic are assessments that use, or
are embedded in, reflection? This led to a more detailed review of the literature to identify how best to proceed.

The role of reflection in assessment
In an educational context, reflection is widely defined from the work of Dewey (1933, p. 9) as “active,
persistent, and careful consideration of any belief or supposed form of knowledge in the light of the grounds that
support it and further conclusions which it tends.” This has recently been adjusted to include components of a
process that “strongly influences learning by increasing understanding, inducing conceptual change, and
promoting critical evaluation and knowledge transfer” (Strampel & Oliver, 2007, p. 973). ePortfolio platforms
have been suggested as an environment that allows students to collect evidence of their experience and reflect
on these items as a means of facilitating this increased understanding (Barrett, 2005; Pelliccione, Dixon &
Giddings, 2005).
In the literature pertaining to reflection in higher education it is reported that the development of these abilities
and attributes allow students to make direct links between the theory they are being taught in the university
setting and the practice of teaching in the classroom context (Beattie, 2001; McBride et al., 2002). This link
from theory to practice was also what endeared the process of reflection to those examining more authentic
types of learning environments that were proposed to ensure the foundation of graduates who were considered
more workplace ready. In line with the focus on authentic processes, the use of portfolios, and more recently
ePortfolios, has emerged as a way for students to record and present their learning for both assessment and
future employment opportunities (Moran, Vozzo, Reid, Pietsch & Hatton, 2013; Raison & Pelliccione, 2006).
In the context of authentic learning, reflection and assessment are considered important components of learning
environments that provide more realistic experiences for students. Seminal works on authentic learning
environments include reflection as a characteristic of these environments that allows for the formation of
abstractions by providing a context and task that is considered authentic (Herrington & Herrington, 2006;
Herrington & Oliver, 2000). It is believed that by using “authentic and meaningful activities … together with
access to expert performance and opinion” students will be encouraged to reflect (Herrington & Herrington,
2006, p. 7). The authors further state that this process is particularly effective when students engage in
meaningful discussion with tangible outcomes provided through journals, portfolios and blogs (Herrington &
Herrington, 2006). These three components are generally facilitated through ePortfolios and, more recently,
ePortfolio-based learning environments (Roberts, 2014).
When specifically discussing authentic assessment, Herrington and Oliver (2000) offer that it should be
integrated within the learning task with opportunities that allow students to effectively organise and exhibit their
knowledge during interaction with peers. The goal of authentic assessment, in this context, is to adhere to an
approach that integrates the marking of both the learning process and the finished products (Herrington &
Herrington, 2006).
Studies that have reviewed the assessment of reflection have identified problems with the use of some of the
strategies advocated in authentic assessment models. These include the assessment of teaching portfolios that
have been “widely touted as an authentic practice because of the opportunity it offers for teachers to reflect on
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their work” (Rennert-Ariev, 2005, p. 2). Ironically, it was an action research based approach utilising an
electronic portfolio environment that produced the aforementioned comments that were the impetus for this
investigation. The student views that reflection for assessment was not ‘real’ were also identified by other
studies into the assessment ePortfolios and other reflective writing formats including blogs and online journaling
platforms as outlined below.
In a process that has been labelled by Shulman (1998) as lamination, the use of portfolios for assessment,
particularly against a set of external standards (Rennert-Ariev, 2005, p. 2), reduces the usefulness of the tool to
the student as they treat “the portfolio as a showpiece rather than an account of meaningful reflection”.
Similarly, Thomas and Liu (2012) defined this as the sunshining process. In this situation, students were using
the buzzwords of reflection, as well as blameshifting or downtoning negative aspects of their experiences to
present a positive viewpoint of their experience in their reflective entries. It was felt that this occurred when
reflection was used in an ePortfolio that may be used for future employment and, as such, needed to portray the
student in a positive light (Thomas & Liu, 2012). A final example of this unrealistic reflection was research that
identified the need to differentiate between reflection and commentary in response to what Kidwai, Johnson,
Hsieh, Hu and Buzzetto-More (2010) labelled the cliche response. In this situation, “students might appear to
show reflective activity but in reality these responses may be created only to satisfy requirements” (Kidwai et
al., 2010, p. 253).

Guiding principles
Based on the recommendations for authentic assessment and the latest literature on the assessment of reflection
in higher education, including the use of ePortfolios, the following 4 guiding principles for practice to
authentically assess reflection were identified. Each of these was developed with the goal of enhancing
assessment processes for reflective thinking and writing.
1. Use practice-based tasks as the point on which to reflect. The most authentic experience for pre-service
teachers is something based within the classroom context. These placements, however, are becoming
increasingly difficult to facilitate with the growing pressure on schools. To maximise the effectiveness of
any practicum experience, students should be encouraged to reflect, plan and act on issues within these
experiences and make changes based on these real world problems. There should also be opportunities
before and after these experiences to interact with peers, as this discussion has been shown to assist in
reflective development (Sim, 2006). These could be facilitated through an online learning space or ePortfolio
platform.
2. Students need to be provided with clear guidelines and models for reflection with the levels identified from
research into the process. In the literature, there are a number of strong reflective models including the Van
Mannen model, Valli’s types of reflection and the 4R’s of reflection (Ryan, 2011). The students involved in
the research that prompted this examination found the provision of the 4R model very useful in identifying
what reflection looked like at the different levels and thus were able to examine their writing in relation to
this framework (Roberts, 2014). The provision of these models can provide the students with a framework
from which they can begin to assess their own reflective writing.
3. Allow students to privately self-assess their reflective writing. Authentic assessment needs to allow students
to self-assess their reflective writing in an environment that remains private where they retain control over
what is being shared. The various levels and sharing options of most ePortfolio environments allow for this
process. If the goal of reflection is personal growth and development, the author needs to be free to write
what they really think/feel without the fear of writing the ‘wrong thing’. If regular journal writing is
completed, the students can review their own writing based on a provided framework (as discussed in
Principle 2), with this written review becoming the task that is then submitted for assessment. In this way,
students can select excerpts of their writing to demonstrate the various levels at which they have reflected
whilst the content as a whole remains private and therefore may remain more ‘real’. There are concerns
relating to student self-assessment for formal assessment tasks (Boud, 1999) which is why the submission
from this self-reflection is recommended as the assessable piece.
4. Provide multiple contexts and opportunities for reflective events. The final recommendation to assist
students in identifying assessment of reflection as a real activity is to provide multiple opportunities and
contexts to continue to build upon experiences with reflective writing. The more chances students have to
complete reflective writing, and practice the skills involved with the process, the more they will internalise
the structures and take advantage of reflection as a learning activity (Boud, 1999). This increased awareness
will then hopefully assist the students to see the process as beneficial to their ongoing growth and
development.
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Conclusion
While the list of recommendations in this paper is not exhaustive, it does provide a starting point from which to
begin to improve the process of the assessment of reflection. By examining the literature that explores how best
to facilitate reflection, and linking that examination with prior experience in working with students, the authors
have identified 4 design principles as a means of making reflection more ‘real’ for students. The use of an
ePortfolio environment could facilitate these principles as a more realistic approach for students to begin to
enhance the skills and dispositions of reflective practitioners.
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Flexibility and technology-enhanced learning and
teaching: The rhetoric and reality
Josie Fisher, Sue Whale
UNE Business School
University of New England
According to the rhetoric, flexibility is one of the key benefits of online learning and teaching in
higher education. In this paper we identify a set of dimensions of flexibility and demonstrate that
the reality of much current technology-enhanced learning and teaching is, in fact, no more flexible
than the early distance education model and in some respects is less flexible. We suggest that we
are on the cusp of a radical transformation of online education. However, there are constraints in
terms of students’ lack of strategies to manage their learning environments and a lack of research
into pedagogically sound models for the delivery of truly flexible, personalised learning and
teaching.
Keywords: Distance education, flexibility, online learning, technology-enhanced learning

Introduction
In this paper we have adopted the theme of the conference – rhetoric and reality – to explore one aspect of
technology-enhanced learning, namely, the promise of flexibility. While flexibility is just one criterion that
could be used to evaluate learning and teaching, we believe it is an important one given that both students and
academic staff are time-poor. While the term ‘flexible education’ is commonly used, Mason et al. (2009), for
example, point out there is no agreed definition of what this means because “the call for ‘flexibility’ has
emerged as a response to a range of needs from a range of stakeholders, at different times and in many contexts”
(p. 9). For our purposes we have identified a set of dimensions of flexibility (medium, time, place, content
options, learning styles, assessment, interaction and collaboration, and learning support) which provide a
framework for considering flexibility in learning and teaching since the introduction of distance education.
In the next section we provide a very brief overview of the history of distance education, using the University of
New England as an example, before comparing the flexibility of this model of learning and teaching with the
flexibility of current practices in technology-enhanced learning and teaching and a truly flexible model of future
online education. We demonstrate that most current online learning and teaching delivers a very constrained
version of flexibility to students. Indeed, it can be shown to be no more flexible than the very early versions of
distance education. We claim that in order to capitalise on the opportunities offered by Web2.0 technologies, a
paradigm shift is required in institutional practice and curriculum design to move from where we are now in
terms of flexibility to where online education could be.

A very brief history of distance education
It is helpful to briefly consider the history of distance education which has long been regarded as a flexible
study option for students who, for reasons related to gender, geographical location, work or other commitments,
found on-campus study impossible. Distance education developed from the mid-19th century in the US and
Europe (Casey, 2008; Hansen, 2001; Rumble, 2001). By 1910 in Australia, correspondence courses allowing
teachers to complete their qualifications were available and this demand for teacher education was the driver for
the establishment of external studies in institutions of higher education (Stacey, 2005). Our institution, the
University of New England, has over 60 years’ experience in distance education and claims on its website to
have been recognised as a pioneer of teaching to external students by correspondence: “making UNE Australia’s
most experienced provider of distance and now online education” (UNE, n.p.).

A comparison of flexibility
The table below provides an overview of the flexibility of three models of distance and online education which
are discussed in more detail in the following sections. As with any model, we have presented generalisations and
we acknowledge that there are excellent examples of current practice that are much more flexible than we have
suggested in the ‘circa 2014’ column.

Table 1: A comparison of flexibility
Dimension

Medium

Distance Education –
Flexible?
Pre-Online (up until the
1990s)

Technology-enhanced
Education – Flexible?
UNE circa 2014

The Future – Flexible!

No, delivered by post
(either hard copy or CD)

No, typically delivered
via LMS

Yes, student
curated/created materials
and within a range of
online environments

No

No

Yes

Yes, within prescribed
teaching period

Yes

Time
Flexible enrolment periods
Flexible study times

Yes, within prescribed
teaching period

Place

Yes

Alternative content options

No

Different learning styles
accommodated
Assessment:
Choice of tasks

No

Typically no

Yes

No

Typically no

Yes

Choice of submission dates

No

Constrained

Yes

Invigilated exams

Yes

Some movement away
from this form of
assessment
Yes, in the online
environment but may
lead to additional time
constraints

Superseded

Interaction and Collaboration

No, unless residential
schools were offered

Learning support

No, limited to studentinitiated phone or mail
contact, and at residential
schools (if offered)

Yes, but unreliable
internet connectivity is
an issue for some
students
Yes, but often an
overwhelming range of
resources

UNE circa 2024?

Variable depending on
particular lecturers and
institutional approaches

Yes, assuming reliable
and affordable internet
connectivity for
students
Yes, adaptive and
personalised learning

Yes, student driven and
central to learning
process but may lead to
time constraints
Yes, 24/7

Distance education pre-online
Originally, distance education relied on the postal service to deliver printed study notes and/or readings, along
with details of assessment tasks and information regarding any additional study requirements (e.g. attendance at
residential schools and invigilated exams). Provided students had access to a postal service to receive the study
materials and could return their assessment tasks by mail to the University, they could successfully study
subjects and complete degrees. Indeed, this use of the postal system to facilitate distance education was
recognised as a major disruption in education at the time it was adopted (Nazeeri, 2014). While study notes and
readings may have been cumbersome, this approach to learning and teaching was flexible in terms of students
being able to access their materials at any convenient time (within the set teaching period) and in a place of their
choosing. While there may have been additional requirements in some subjects such as attending a residential
school or an invigilated exam, it was the flexibility of this form of study that made it attractive to students and,
for some students, it was the only form of higher education they could access. More recently, a CD may have
been posted instead of printed materials which required students to have access to a computer with a disk drive.
However, this change of medium did not appear to have a huge impact on flexibility. As can be seen in the
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table, this form of distance education offered flexibility in terms of where and when students could study (within
teaching period time constraints) and students were required to be independent learners with very little support.

Online learning and teaching circa 2014
Online education delivered through a learning management system (LMS) has moved away from a reliance on
postal services. However, this mode of education typically retains many of the restrictions on flexibility that
were evident in the early versions of distance education despite claims about the flexibility of online study:
prescribed start and finish dates for the subject, inflexible due dates for assessment tasks, required attendance at
residential schools and/or invigilated examinations in some subjects, a single set of resources that are expected
to be used in the same way by all students and a single set of assessment tasks. Moreover, with the adoption of
additional online technologies, there are often extra compulsory activities with prescribed timelines making this
model less flexible than the earlier distance education model. The quality of students’ internet connection can
further impact on the flexibility of this model.
While we acknowledge there are pockets of excellence in the design and delivery of online learning and
teaching utilising constructivist pedagogies, often the approach taken has been to augment the reformatted
printed materials from previous distance education offerings with discussion boards, wikis, podcasts and/or
vodcasts of the lecturer delivering content, and provision of links to relevant web-based resources such as
YouTube videos. For time-poor students, this can become information overload and can lead to a paradox of
choice where the opportunity to have options is appreciated, but the more choice that is available, the more
difficult it is to make good decisions about how to spend their study time. This increase in the range of learning
resources has therefore created another problem. Kirschner and Merrienboer (2013) suggest that it is “important
to give learners limited rather than unlimited control, because having to choose from too many options is
perceived as frustrating” (p. 178). These researchers found that higher education students do not usually make
good and appropriate use of learner control situations.
The reason for this is that learners do not have or do not know how to utilize appropriate strategies
when they are left to themselves to manage their learning environments (i.e., they do not have the
capacity to appraise both the demands of the task and their own learning needs in relation to that
task in order to select appropriate instruction). In other words, learners often misregulate their
learning, exerting control in a misguided or counterproductive fashion and not achieving the
desired result (Kirschner & Merrienboer, 2013, p. 177).
Research on student expectations with relation to learning and teaching by Margaryan and Littlejohn (2008)
investigated students’ use of technologies for learning and found that “[t]he outcomes suggest that although the
calls for radical transformation in educational approaches may be legitimate it would be misleading to ground
the arguments for such change solely in students’ shifting expectations and patterns of learning and technology
use” (p. 1). These authors claim that at present we are still in a transitional stage where online access may be
‘anywhere/anytime’ in principle, however, this is not always a reality for all students.
Our own more recent observations confirm this perspective (and also illustrate Kirschner and Merrienboer’s
paradox of choice). From comments we see in student evaluations and postings to discussion spaces within the
LMS requesting pdfs or print materials, angst over the volume of readings, the time required to go through the
online resources provided (including asynchronous activities) and confusion over which resources should be
accessed, it is clear that not all students are comfortable with fully online environments and that they need clear
guidance on how to approach their study. As part of a research project last year we surveyed students enrolled in
an online MBA subject and they reported that they worked an average of 41.26 hours in paid employment per
week as well as studying 1.67 subjects online. Students at UNE are advised on enrolment that they should
allocate approximately 11–12 hours per week per subject to study therefore students were, on average,
committed to almost 60 hours per week of work and study. It is no wonder that students are frustrated by
unreliable and slow internet connections and their comments also demonstrate that they need guidance in
prioritising their learning activities for maximum benefit.

Moving forward
The drivers of emerging trends in higher education result from broader societal change. Some of the key drivers
of this change are: digital technologies, the uptake of mobile devices, expanding connectivity, open access to
content and software, the possibility to personalise devices and content, a move from content consumption to
content creation and anytime/anywhere access (see, for example, Wiley, 2008). One of the benefits of these
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changes is that there is a vast amount of content available at no cost thus making access to higher education
more accessible and equitable. As a result, a trend in higher education delivery is toward openness and the
disaggregation of learning, most commonly delivered online. The most notable example is the rapid growth of
massive open online courses (MOOCs). The flexibility of currently available MOOCs, however, is more akin to
the 2014 version of online education rather than a radical reconceptualisation of the delivery of online learning
and teaching. MOOCs are flexible in terms of the way they are accessed – they are ‘open’ because students are
not required to be enrolled in a higher education institution in order to study a subject and the basic content is
free. However, there is still typically a single set of learning resources, prescribed enrolment dates and time
limits on activities, and limited learning support and opportunities for interaction and collaboration. Thus the
challenge of MOOCs is to the existing higher education model which is based on courses, usually overseen by a
single institution and made up of a specified program of units which combine to deliver identified learning
outcomes rather than to current online learning and teaching practice.
The 2013 Horizon Report provides a reality check on what is possible at the moment and where we are headed:
The demand for personalized learning is not adequately supported by current technology or
practices. The increasing demand for education that is customized to each student’s unique needs
is driving the development of new technologies that provide more learner choice and control and
allow for differentiated instruction. It has become clear that one size-fits-all teaching methods are
neither effective nor acceptable for today’s diverse students. Technology can and should support
individual choices about access to materials and expertise, amount and type of educational
content, and methods of teaching. The biggest barrier to personalized learning, however, is that
scientific, data-driven approaches to effectively facilitate personalization have only recently begun
to emerge; learning analytics, for example, is still in the very nascent stage of implementation and
adoption within higher education. (p. 10)
The rhetoric of openness, flexibility, adaptiveness and personalisation suggests the future of higher education
delivered online will differ greatly from current models both in structure and content. Students will no longer be
required to be enrolled in courses with a single provider. They will have access to adult and continuing
education, professional development etc. offered by a multitude of providers located anywhere in the world.
Moreover, the diverse content options these providers will offer will provide further flexibility for students to
tailor their learning to their own individual requirements. Such fundamental change suggests that a paradigm
shift will be required rather than modification of existing models. This new approach will also require students
to be empowered to take control of their learning.

Conclusion
There is an urgent need for higher education providers (and regulators) to understand the implications of the
emerging trends in technology-enhanced learning and teaching and the academic challenges and opportunities
they present. Alternative models to the traditional course structure need to be identified that incorporate the
benefits of increased flexibility, diversity and personalisation while, at the same time, maintain high academic
standards within sustainable business models. As individual educators, the challenge for us is to resist the ‘me
too’ mentality and make pedagogically sound choices around our use of technology during this period of
transition keeping in mind the difference between rhetoric and reality and the diversity of our students.
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Improving existing resources for interactive learning
activities using tablets and touch screens
Daphne Robson, Dave Kennedy
Christchurch Polytechnic Institute of Technology
As creating resources for interactive technology-based learning activities can be a huge task, we
investigated how existing resources can be used and modified. Data were collected from students,
an observer, and a teacher for several problems in a mathematics course on a computing degree
that were part of interactive learning activities using touch screen technologies. It was found that
existing problems could become effective resources in these activities simply by modifying them
with suitable formatting, and that locating related elements together helped students start a
problem. However, it is also important that pedagogical principles are followed.
Keywords: interactive, learning, touch, tablet, BYOD

Introduction and context
When the opportunity arose to use digital ink and touch screen technologies in mathematics classes, we faced
the problem of creating suitable resources. The obvious solution was to start with existing resources as these had
all been carefully chosen for their potential to make a pedagogical contribution to students’ learning and it is
important that this basic principle is followed (Anderson et al, 2007).
For six years, we used digital ink on tablet PCs with electronic styluses and Classroom Presenter software in a
first year discrete mathematics course on a computing degree at Christchurch Polytechnic Institute of
Technology (based on Anderson, Anderson, Chung, Davis, Davis, Prince,... Simon, 2006). In 2014, the tablet
PCs were replaced with large touch screens and Dyknow Vision software (Dyknow, 2014). As we look ahead to
a “Bring Your Own Device” or BYOD environment, we intend to use tablets and smart phones with browser
delivered software. Each change in technology brings advantages and disadvantages but the sequence of actions
of the interactive activity we use are unchanged, and are shown in Figure 1. This activity sequence is a modified
version of that introduced by Anderson, Anderson, Davis, Linnell, Prince and Razmov (2007).
1

Teacher
introduces a
concept

6

2

Students correct
and annotate
their answers

Teacher sends
problem to
students' devices

5

Teacher selects and
displays student
answers and leads
discussion of these

3

Students answer
problem in pairs
4

Students submit
their answer

Figure 1: Activity sequence for interactive learning activities
The special feature of this activity sequence is that the teacher can display students’ answers including their
working. It is therefore possible to discuss with the class, not just students’ solutions but more importantly, their
strategies. This means that discussion is based on a very rich source of student generated strategies and allows
the teacher to provide a wide variety of feedback to all students, including tips, things to avoid, and alternative

strategies. With this activity sequence, we planned to provide short activities that reinforced each concept after it
was introduced, and intended that most pairs of students would be able to start solving the problems without
teacher assistance thus giving them an opportunity to practice and reinforce each concept.
When creating the problems, we based many on existing problems and designed others to suit pairs of students
working on tablet PCs. We divided the content of each class session into concepts and sub-concepts of a suitable
size for one cycle of the activity sequence, and followed Anderson, Anderson and McDowell’s (2005)
guidelines for digital ink. Although these were written for a teacher using a tablet PC when presenting to a class,
they appeared to be relevant to students writing their answers on tablet PCs. The guidelines include:
• provide enough room to write;
• split a problem into two if there is not enough room; and
• make diagrams large enough to write on.
We created the problems in Powerpoint slides ready for import into either Classroom Presenter or Dyknow
Vision. In order to investigate how these problems impacted on students’ learning, we conducted the first trial
(based on Robson & Kennedy, 2013). This year we have been conducting another trial and the purpose of this
paper is to use results of the first trial and initial analysis of the current trials to investigate the research question:
How can existing resources be improved for use in interactive learning activities that use tablets and touch
screens?

First trial
The first trial was carried out in 2008 with a class of 22 first year degree students using tablet PCs in pairs.
There were 154 problems used in the course, and we categorized them by type as shown in Table 1.
Table 1: Number and types of problems created for a one semester course
Type of problem

Description

Text

Text and mathematical symbols only. None of the distinguishing
features of the other categories.
Tables or gaps to indicate where students should write different parts
of their answer.
Matching, diagrams, correct the mistakes, best strategy, compare
strategies, common misconceptions, open questions with more than
one correct answer.

Structured layout
Thinking problem

TOTAL

Number of
problems
86
35
33

154

An important result of the first trial with 30 of the problems was that on average, students rated problems with a
structured layout such as table or gaps to be filled, higher than those with just text and mathematical symbols
(see also Robson & Kennedy, 2013). This means that existing problems can easily be modified to make them
more suitable for digital ink activities, by formatting them with a structured layout. The results were
summarised with the following guidelines that add to those of Anderson et al. (2005).
• Provide as much room as possible for students to write their answers. The problem itself can be displayed in
a small font as students read the problem on their own device.
• Use a layout that encourages students to get started, for example, break the problem into parts.
• Use a layout that guides students to write certain parts of their answer in certain locations, for example,
provide a table or gaps to be filled. This helps students see how to start solving the problem and to fit their
answer on the screen. It also makes it easier for students and teacher to follow the answers that are displayed
to the class.
Another outcome of the first trial was the identification of problems which students found less useful for
learning, often because they found them too hard. Analysis of the data for these problems led to suggestions for
improvements that would be investigated in the second trial. One of these problems is the focus of the rest of
this paper with our hypothesis being that following the user interface principle of locating related elements in
close proximity would improve students’ ability to start the problem and hence reduce students’ difficulty with
it (see Watzman, 2003).
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Second trial
The second trial was carried out in 2014 with 47 students in two classes and students worked individually at
computers with large touch screens. After analysing the results of the first trial, six problems were chosen as
having potential for being improved. Both classes (Class A and Class B) were taught by the first author. An
observer, the second author, attended classes and recorded observations about modifications made to the
problems and whether these appeared to be related to whether students were able to start solving the problem or
to any other difficulties for students. Thus with six problems evaluated and two classes, observation data was
collected in 12 different class sessions.
After the interactive activity based on each problem was complete, students answered an online survey. Data
gathered included whether problems were useful for learning, how hard or easy students found problems and
whether they knew how to start. In addition, observer’s comments and teacher’s reflections were recorded.

Results and discussion
For the six problems surveyed, an average of 81% of students reported that the problems were useful for their
learning, an average of 92% reported that that problems were too easy, easy, or about right, and an average of
93% reported that they could get started. However one problem stood out from the others. 19% of students
found it hard or too hard compared to an average of 8% for the other five problems. The observer also reported
students having difficulties, so we examined the results for this problem in more detail.
In the first trial, the problem on the left in Figure 2 was the second hardest of the 30 problems surveyed, as
measured by the percentage of students who reported that it was hard or too hard. The observer noted that
students who had trouble getting started didn’t realise that they needed to use the Boolean expression given in
Part 2 to do Part 1 of the problem.
Problem used in first trial

Modified problem used in second trial

Figure 2: Problems used in first and second trials
Therefore, in the second trial, we moved the Boolean expression to Part 1 where it was needed, as shown on the
right in Figure 2. This time, the observer didn’t see any signs of the location of the Boolean expression causing
confusion, and in Class B all students were able to get started. However, in Class A only four out of 18 students
appeared to know how to get started and the observer quickly realized what had happened. In introducing the
relationship between truth tables and Boolean expressions, the teacher had shown how a completed truth table
could be used to write a Boolean expression, but Part 1 of the problem required the use of the reverse concept.
Most students in Class A appeared to have found it hard to reverse a concept which they had only just been
introduced to.
Class B had a different experience as the teacher’s introduction included both the forward and reverse concepts.
This allowed us to test our hypothesis, that the Boolean expression needed to be moved to Part 1 of the problem
where it was needed. The observer reported that all students in this class were able to get started and carry out
Part 1. The observer also reported that many students in Class B had trouble with Part 2 and this is probably
why they reported it as a hard problem.
In summary, Class B experienced a teacher’s introduction to the problem that was pedagogically sound and a
problem in which the Boolean expression was included with Part 1. These two factors probably contributed to
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all students in this class being able to attempt Part 1. However, many of the students appeared to find Part 2
hard. The problem focuses two related but different concepts, so further investigation of this is needed.
Class A, on the other hand experienced a pedagogically flawed introduction to the problem. This is probably the
main reason that most students had trouble starting Part 1 of the problem and highlights the importance of
applying pedagogical principles to the planning of all parts of the activity sequence. The observer noted that
students in this class also had difficulties with Part 2 of the problem.

Conclusion
The key result of the first trial was that existing problems can easily be modified to have a structured layout with
tables or gaps to be filled. This helps students get started, thus giving them the opportunity to learn from doing
the problem. Another benefit of the structured layout for the interactive learning activities in this study was that
both students and teacher were familiar with the layout, making it easier for students to follow when student
answers were displayed.
A useful result of the second trial was that modifying a problem so that it conformed to Watzman’s (2003) user
interface design principle of locating related elements together improved students’ ability to start working on a
problem. This would improve the potential for students to learn from the doing the problem. Another result of
the second trial is that it provides evidence of the importance of applying pedagogical principles (see Anderson
et al., 2007). It was seen how a teacher, when introducing a new concept, must provide an appropriate amount of
information for the student activity which follows, taking into account the stage of learning of the students in the
class. Furthermore, analysis and planning of concepts and sub-concepts needs to be considered.
The next stage of this investigation will be to separate the two parts of the problem focused on in this paper, so
that we can further explore the reasons that students found this problem hard, investigate the effect of the
number of concepts included, and further explore ways of improving resources used in interactive learning
activities with tablets and touch screens.
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Mid-semester student satisfaction feedback: reducing
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This small-scale pilot research sought to examine how gathering mid-semester student satisfaction
feedback could impact (a) student and lecturer satisfaction with using online learning and (b)
lecturer approaches to teaching in online environments. Much of the literature on collecting
student feedback focuses on end of semester feedback and its benefit for improving future
iterations of the course. In contrast, this case study of four units (subjects) in an Australian
university investigated the potential of gathering mid-semester feedback to inform lecturers of
student satisfaction and thereby open up opportunities for ongoing changes to the unit. The
findings revealed that lecturers can use the collection of feedback early in the semester to allay
confusion felt by students at the beginning of units. Mid-semester feedback was also found to be
valued by lecturers for providing insights into students' perception of a unit's progress, allowing
them to modify instructions when needed.
Keywords: student expectations, student anxiety, feedback, online learning, course improvement

Introduction and context
Gathering satisfaction feedback in order to understand student experiences of studying at university and to
improve teaching is not new, with Cohen (1980) noting that collection of student feedback has been in use since
the 1970s. Collecting student feedback is a reliable and valid method of collecting information on student
opinions of a course (Hendry, Lyon, & Henderson-Smart, 2007; Nair, 2010), and that information can go on to
assist lecturers to make changes and improve course quality (Cohen, 1980; Murray, 1997; Springgay & Clarke,
2007). However, if feedback is gathered at the end of semester only, course improvement does not benefit the
current cohort of students. Despite this problem, there has been very little research into how feedback collection
during a course can be used to improve student satisfaction and assist lecturers to improve their teaching while
the course is in progress.
Student satisfaction with online learning can be affected by factors such as course expectations and needs,
feelings of isolation from instructor and classmates, frustration and confusion, technical and time management
issues and feeling less engaged with subject matter (Blackmon, 2012; Wu, Tennyson, & Hsia, 2010). These
factors are also important for students using blended learning, where courses may contain some face to face
components. In either mode, a student may expect that a course will have certain content, features or attributes
and feel that they are important or desired elements in that course. These expectations may differ among
students in one group, as many students have never studied online before, and even those who have experienced
online learning previously may have differing expectations to their classmates due to the wide variety of
teaching methodologies used in online courses (Wu, et al., 2010). If the course does not meet student
expectations, satisfaction may be lower, which could then lead to a drop in motivation and, possibly, higher
course attrition (Yukselturk, 2009).
The change from face to face teaching methodologies to online teaching can also be confronting for many
academic staff and lecturers can feel challenged by using new technologies in their teaching and by the resulting
increased time commitment and professional development required to be effective online educators (Downing &
Dyment, 2013). Among other things, lecturer satisfaction can be negatively affected by experiencing a lack of
face to face contact with students, having problems with technology or receiving insufficient institutional
support. These issues can go on to affect subsequent adoption of using online technologies for teaching
(Bolliger & Wasilik, 2009). Since one of the major predictors of student satisfaction is the relationship with the
lecturer in terms of interaction, providing motivation, clarification and feedback on assignments (Blackmon,
2012), it is possible that reduced lecturer satisfaction and unwillingness to adapt to new online teaching
methodologies could negatively affect how online courses progress.

Student feedback can encourage lecturers to make pedagogical adjustments and provide them with insights into
student attitudes regarding off-campus learning and the associated technologies used (Kayler & Sullivan, 2009).
If feedback were to be gathered regularly throughout a course, lecturers would be able to modify the course
while it was in progress, thereby benefitting the students currently studying, as well as students in future
courses. This could increase student satisfaction, and also help lecturers understand more fully what students
expect and need. Mid-course feedback gives students an opportunity to become involved in their lecturers'
practices because their feedback has an impact on the progression of the course (Pardo, 2010; Springgay &
Clarke, 2007). Frequent gathering of feedback can give the lecturer insights into how students' learning is
progressing and whether teaching strategies are working as learning needs emerge (Pardo, 2010), as well as
giving them the opportunity to respond to feedback received before the end of the course.

Method
Two lecturers from different faculties at Monash University volunteered to be involved in this study, one from
the Faculty of Education and one from the Faculty of Business and Economics, both teaching two units each.
Information on the units appears in Table 1.
Table 1: Information on units studied
Unit & Degree
Level

Mode

No. of
students

Questionnaire (Q)
Responses

Student
Interviews

Q1

Q2

Q3

Q4

Lecturer
(pseudonym)

EDUGradDip
Graduate

On campus with online components or
Off campus studying wholly online

13

6

5

0

0

0

David

EDUPostgrad
Postgraduate

Flexible (online with optional face to
face components)

20

12

1

4

6

2

David

BUSUndergrad
Undergraduate

On campus with online components

110

9

6

3

3

1

Stephen

BUSPostgrad
Postgraduate

On campus with online components

39

4

4

2

2

1

Stephen

Note: Q1, Q2 etc refers to four separate questionnaires
A case study methodology (Yin, 2009) was used for this research, using qualitative and quantitative methods. It
used a combination of questionnaires with both closed and open-ended questions and semi-structured interviews
of both students and lecturers for evidence gathering. There were two different sequences of questionnaires; one
distributed to students and one distributed to lecturers. The first questionnaires for both students and lecturers
collected data regarding their expectations of online learning. The second, third and fourth questionnaires
collected data regarding experiences of the course. Student experience questionnaires asked questions on course
experience, satisfaction and observed changes, while lecturer experience questionnaires asked lecturers to reflect
on the student feedback as well as their own impressions of course progress. Lecturers were also asked to
indicate whether they intended to make changes in response to student feedback.
As the student response was slow, it was decided to keep all questionnaires open for two weeks, instead of the
initially decided one. Lecturers were asked to remind students of the project via email or the learning
management system. At the end of the two weeks the expectations questionnaires were closed and the first of
the student experience questionnaires that covered weeks one and two of the unit was opened. Lecturers were
asked to post a message with a link to the new survey on the learning management system. This survey was also
kept open for two weeks and when it was closed the results were deidentified, collated and sent to the lecturer
with a link to the first lecturer reflections questionnaire, also hosted online, for them to complete. This process
was repeated twice more.
The second phase of the study involved conducting semi-structured interviews with the lecturer of each subject
and four students (see Table 1 for distribution) who volunteered to be interviewed after participating in the
questionnaire phase. In addition to answering questions about their satisfaction with the unit, lecturers were also
asked about their perceptions of student satisfaction and behaviour. There were also lecturer questions regarding
the technicalities of teaching using online methodologies. Data from both the questionnaires and the interviews
was analysed using the constant comparative method.
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Results and discussion
There were varying levels of student participation in the project, and in general, numbers of responses were
quite low, compared to student numbers in each unit (see Table 1). An average of 11 percent of students
enrolled in a unit participated in the questionnaires. The low response rate may be due to Springgay and Clarke's
(2007) finding that getting students to give feedback is difficult because students believe it is time consuming,
that nothing will happen in response, or fear that even giving anonymous feedback will affect their grades. In
this paper, the low response rate necessarily limits the capacity for the findings to be generalized, however, the
combination of survey and staff responses as well as student and staff interviews provide a number of valuable
insights. This paper reports on only a part of the overall findings, focusing on the usefulness of mid-semester
feedback in responding to initial anxiety and confusion about studying online, including online assessment.
One of the main themes that the feedback gathering raised was that in the first few weeks of their units many
students were feeling anxious or confused about their studies, either because they were unclear about what was
expected of them, or because they were feeling overwhelmed by the new online methodology. For example, in
the first questionnaire one student from EDUPostgrad reported problems in entering the online learning
environment, was unclear about what they needed to do when entering the site, and consequently felt
dissatisfied. The interviews further clarified the commonly reported initial confusion in the unit. In the
interviews, three of the four students confirmed that they had felt a degree of confusion, apprehension or
nervousness in the early stages of their units. One student from EDUPostgrad, who had never studied online
before, attributed their anxiety and confusion to having not experienced online interaction before, and called for
“protocols of participation at the beginning of the term”.
However, this confusion was not limited to students who had never studied online before. For example, Robert
(BUSUndergrad) had previously studied online but like the majority of survey respondents reported initial
anxiety and confusion. The issue was not the fact that the course was “online”, but rather the variability of what
that term means from unit to unit. In the past, Robert had used a learning management system in a way that
provided very limited interactions for online learning, with lecturers mainly posting notes online and not
encouraging discussion between classmates. However, in this unit students were expected to use technologies
such as blogging, Twitter and online video as well as the learning management system and email. Robert noted
that his satisfaction increased as he become more familiar with the expectations and technologies: “it's just
getting over the unexpected, the fear of the unknown, and now that I've done quite a lot of the online work on
this unit... it's been really good”. The findings in this research are confirmed by (Bork, 2013) who found that it
is common for students to experience a degree of confusion and uncertainty in the early stages of courses
utilising online learning. However, not all students can overcome the initial hurdles of new environments and
new modes of working. Moreover, while students are coming to grips with the new expectations and skills, they
are not engaging fully with the course content. It is here that mid-semester feedback can be useful, providing
lecturers with immediate understanding of student confusion, needs and progress.
Both lecturers used the feedback about student confusion and discomfort early in the units to make small
changes in order to address these issues. For example, in EDUPostgrad, David responded to a student complaint
in the feedback questionnaires that they were confused and did not know what was expected of them by trying
“to make weekly goals more explicit and information structured in a more linear fashion to enable easier
navigation by students”. Although David chose not to discuss these changes with students, he felt that student
behaviour in subsequent weeks demonstrated a reduction in confusion about weekly goals. In his interview,
David remarked that feedback gathering during a unit was important because:
people get overwhelmed. If it's the first time, if it's mostly online, they freak out, in the first few
weeks. It is part of the learning experience, but to just give them a bit of gentle support and
encouragement along the way is really important.
In BUSPostgrad, after some students raised some concerns about one of the unit assessments in the
questionnaires, Stephen responded by communicating directly with the entire class about the assignment, with
the goal of “clearly [setting] expectations and to let students know that their diversity of learning styles and
approaches to study [wouldn't] disadvantage them in the assessment for the unit”. After this discussion, Stephen
reported that students then participated more readily in the assessment task and the issue was not raised again in
the feedback questionnaires, suggesting that lecturer response to the feedback lessened confusion amongst
students. In his interview, Stephen also mentioned that feeling a level of discomfort in the early stages of a
course using online learning was common, “particularly when I'm pushing them in terms of trying new things
and innovating and so on” and that the process of gathering feedback during the course helped him understand
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that discomfort more deeply.
Neither David nor Stephen chose to explicitly report back to students about the feedback gathered or their
intended strategies, but instead acted upon the feedback to make improvements to their units. While this clearly
had a positive impact on students, Pardo (2010) has argued that once feedback has been collected and analysed,
teachers should report back to students about what they learned and the differences that will be made in the
course as a result. Springgay and Clarke (2007) highlight the importance of discussing these differences with
students before actually putting any changes in place. Doing this can increase the feeling of engagement in the
feedback process for the students, as they see their feedback is being listened to, which can then make them
more willing to participate in future feedback gathering. It should be made especially clear that feedback
gathered is anonymous as students may worry that their grades may suffer if they give negative feedback
(Springgay & Clarke, 2007).
The results of the study showed that gathering student satisfaction feedback gave lecturers insights into current
student experiences, something they had not received previously. It also highlighted difficulties students were
having and gave lecturers the opportunity to remedy these difficulties while the unit was in progress. Both
lecturers remarked that the information gleaned through feedback gathering was very useful to them and they
would be keen to receive this type of feedback in every unit they teach.

Conclusion
Although this study was limited by low participation, it found that in these four cases, student and lecturer
satisfaction were positively affected by the collection of mid-semester feedback. In this paper we have
highlighted the particular value of student feedback in the early stages of a unit. It enabled the lecturers to see
where problems lay as they were happening and to modify units in response, thereby creating the opportunity
for more successful student outcomes. While these findings cannot be generalised to all tertiary courses, there is
enough evidence to encourage further research. This research should focus on conducting feedback gathering
within the first three weeks of a unit and take steps to ensure student engagement in the process to increase
response rates. In the meantime, we propose that mid-semester feedback gathering is valuable for meeting
current student needs and improving student satisfaction while a course is in progress rather than end-ofsemester feedback, which is gathered at a stage that is too late to help current students and may never be acted
upon by lecturers. Although mid-semester collection of feedback can mean extra work for teachers and students,
it can effectively be used to increase student satisfaction and improve instruction. The process of gathering midsemester feedback can be a complex one, but the benefits to student, lecturer and institution can outweigh their
limitations.

References
Blackmon, S. J., & Major, C. (2012). Student Experiences in Online Courses: A qualitative research synthesis.
Quarterly Review of Distance Education, 13(2), 77-85.
Bolliger, D. U., & Wasilik, O. (2009). Factors influencing faculty satisfaction with online teaching and learning
in higher education. Distance Education, 30(1), 103-116. doi: 10.1080/01587910902845949
Bork, R. J. H., Rucks-Ahidiana, Z. (2013). Role Ambiguity in Online Courses: An Analysis of Student and
Instructor Expectations. Retrieved from doi:http://dx.doi.org/10.7916/D8C24TGV
Cohen, P. A. (1980). Effectiveness of student-rating feedback for improving college instruction: A metaanalysis of findings. Research in Higher Education, 13(4), 321-341. doi: 10.1007/bf00976252
Downing, J. J., & Dyment, J. E. (2013). Teacher Educators' Readiness, Preparation, and Perceptions of
Preparing Preservice Teachers in a Fully Online Environment: An Exploratory Study. The Teacher
Educator, 48(2), 96-109. doi: 10.1080/08878730.2012.760023
Hendry, G. D., Lyon, P. M., & Henderson-Smart, C. (2007). Teachers' approaches to teaching and responses to
student evaluation in a problem-based medical program. Assessment & Evaluation in Higher Education,
32(2), 143 - 157.
Kayler, M., & Sullivan, L. (2009). Role of student feedback: Results from Integrating Learner-Centered Theory,
Content & Technology to Create an Engaging Pedagogy for K-12 Students. Paper presented at the Society
for Information Technology & Teacher Education International Conference 2009, Charleston, SC, USA.
http://www.editlib.org/p/31219
Murray, H. G. (1997). Does evaluation of teaching lead to improvement of teaching? International Journal for
Academic Development, 2(1), 8-23. doi: 10.1080/1360144970020102
Nair, C. S., Bennett, L., & Mertova, P. (2010). Responding to the student voice: A case study of a systematic
improvement strategy. TQM Journal, 22(5), 553-564.

459

Pardo, A., Estévez-Ayres, I., Basanta-Val, P., & Fuentes-Lorenzo, D. . (2010). A Process for Improving Course
Quality Based on Mid-semester Feedback. . In M. Lytras, Ordonez De Pablos, P., Avison, D., Sipior, J., Jin,
Q., Leal, W., Uden, L., Thomas, M., Cervai, S., & Horner,D. (Ed.), Technology Enhanced Learning. Quality
of Teaching and Educational Reform (Vol. 73, pp. 379-386). Berlin Heidelberg: Springer.
Springgay, S., & Clarke, A. (2007). Mid-Course Feedback on Faculty Teaching: a Pilot Project. In L. F.
Darling, G. Erickson & A. Clarke (Eds.), Collective Improvisation in a Teacher Education Community (Vol.
4, pp. 171-184): Springer Netherlands.
Wu, J.-H., Tennyson, R. D., & Hsia, T.-L. (2010). A study of student satisfaction in a blended e-learning system
environment. Computers & Education, 55(1), 155-164. doi:
http://dx.doi.org/10.1016/j.compedu.2009.12.012
Yin, R. K. (2009). Case Study Research: Design and Methods (4th ed.). California: SAGE Publications.
Yukselturk, E. (2009). Do Entry Characteristics of Online Learners Affect Their Satisfaction? International
Journal on E-Learning, 8(2), 263-281.
Please cite as:. Parkin, L., & Henderson, M. (2014). Mid-semester student satisfaction feedback: reducing
confusion and anxiety. In B. Hegarty, J. McDonald, & S.-K. Loke (Eds.), Rhetoric and Reality: Critical
perspectives on educational technology. Proceedings ascilite Dunedin 2014 (pp. 456-460).
Note: All published papers are refereed, having undergone a double-blind peer-review process.
The author(s) assign a Creative Commons by attribution 3.0 licence enabling others to
distribute, remix, tweak, and build upon their work, even commercially, as long as credit is
given to the author(s) for the original creation.

460

Designing a technology-enhanced authentic learning
environment for a large engineering class
Alberto Corrias, Martin L. Buist
Department of Biomedical Engineering
National University of Singapore
Swee Kit Alan Soong
Centre for Development of Teaching and Learning
National University of Singapore
A growing body of evidence suggests that one area in which new approaches have been a
significant improvement over traditional teaching methods in tertiary education is where there has
previously been a detachment between what is taught in the classroom and the real life scenarios
where that content is used. For this reason, the creation of authentic learning environments in
tertiary education has been advocated over the last decade. The literature now provides the
necessary theoretical framework and boundaries of what can be defined as an authentic learning
environment.
Here, we present the design of several teaching practices aimed at creating an authentic learning
environment in a large undergraduate engineering class. In particular, we leverage on various
technological tools to overcome the inherent difficulties of providing an authentic learning
environment in the presence of a large group of students.
Keywords: authentic learning, engineering education, video recorded lectures, large class

Introduction and theoretical background
The authentic learning paradigm has recently emerged as one of the most popular constructivist educational
experiences. The basic underlying idea is deceptively simple: learning improves when conducted in an
environment designed to be as close as possible to the real environment where the subject matter will be used. It
is plausible to assume that the recent popularity of authentic learning environments is due to the notion that a
considerable amount of teaching in tertiary education was deemed ineffective because it did not follow this
underlying idea.
A precise definition of an authentic learning environment has emerged in the last decade (Herrington &
Herrington, 2006). The successful implementation of authentic learning environments have been reported in
various disciplines including economics (Perry & Reynoldson, 2006), history (Glendinning, 2005), biology
(Koenders & Cowan, 2006), and literature (Fitzsimmons, 2006). A fully detailed discussion on the definition
and boundaries of an authentic learning environment is beyond the scope of this paper. For a concise but
comprehensive list of elements that an authentic learning environment is supposed to possess the interested
reader is referred to Meyer (2009) and Herrington Reeves and Oliver (2010).
Here, we present the design of an authentic learning environment aided by the use of technology. The scenario
is a large undergraduate class of about 100 students. We consider the list of elements of an authentic learning
environment that are provided by Herrington Reeves and Oliver (2010). In particular, we will present how
technology can be integrated according to some of the elements of authentic learning design recommended by
Herrington, Reeves and Oliver (2010). For example, they state: “providing an authentic context that reflects the
way the knowledge will be used in real life” (p. 19), “providing authentic tasks and activities” (p. 21),
“promoting articulation to enable tacit knowledge to be made explicit” (p. 32) and “providing coaching and
scaffolding by the teacher at critical times” (p. 34).

From traditional to authentic
The undergraduate course under consideration is a core course in an engineering curriculum focused on data
analysis techniques. This is both a traditional and foundational topic in engineering. It has been taught for
several decades in practically all engineering schools. At the end of this type of courses students are expected to
understand the statistical theory underlying the data analysis as well as being able to apply it. As a consequence,
the traditional way of structuring the learning environment for such topic is to organize the contact sessions with

the students into two stages: first, the theory is explained, and this is followed by a series of simple examples
that illustrate how the theory is applied. Often these two stages are defined as lectures and tutorials, respectively.
Although this approach is reasonable and has its merits, it also has several drawbacks. First and foremost,
explaining the theoretical part takes a significant amount of class time. This results in very limited time
remaining to devote to illustrative examples. In fact in many engineering courses, the total time spent in tutorials
is half of the total time spent in lectures. On top of that, the time constraints also force the illustrative examples
in the tutorials to be small, clearly defined problems that have the sole aim of making the students understand
the otherwise obscure theoretical formulas.
Proponents of the authentic learning environment framework argue that small, clearly defined problems are not
representative of real life problems, which are typically ill-defined and with uncertain boundaries. On the other
hand, proponents of a traditional framework argue that incorporating realistic, ill-defined problems into the
teaching framework is impractical and ultimately not feasible in a university environment (Herrington &
Herrington, 2006). To clarify the point of view of the proponents of the traditional framework, we consider the
engineering data analysis course as an example: after explaining the theoretical part of data analysis there would
only be little time left for illustrative examples, typically confined to tutorial sessions. Complex and ill-defined
problems, albeit more realistic, would require longer time frames that are incompatible with a typical university
schedule. This, according to the proponents of a traditional framework, would make an authentic learning
environment not feasible and impractical.
Here, we propose several technologically-enhanced teaching practices that aim at reconciling the need for an
authentic learning environment with the constraints of a traditional undergraduate schedule and class size.
Notably, we do not propose any measure that reduces the amount of theoretical knowledge being taught as this
form a fundamental aspect of engineering training.
Provide an authentic context that reflects the way the knowledge will be used in real life, with
the support of video recorded lectures
This section describes how an authentic context could be provided in the large class, with the support of video
recorded lectures. Figure 1 illustrates the differences between the proposed technology-enhanced authentic
framework and traditional class framework.

Figure 1: Use of video lectures to facilitate class discussion of a realistic problem.
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Note that weekly contact time is the same in the two frameworks shown in Figure 1. The video recorded lectures
are pre-recorded and made available to the students for viewing at least one week before the contact session.
These video recorded lectures provide students insights of the theoretical content as well as a set of small
illustrative examples. Students are required to prepare themselves by viewing these online resources prior the
face-to-face class. The fact that small illustrative examples are covered in the video lecture in the authentic
framework allows for more time to look at realistic implementation during the contact session. The classroom
time therefore begins with a presentation of a realistic problem that will be discussed during the session.
Following, the remaining time is used to deal with all the uncertainties and complications that an ill-defined
realistic problem typically presents.
To clarify the transition from traditional to authentic learning, we consider one particular topic of the class
(linear regression) as an illustrative example. The traditional way of teaching this topic would be to start the
lecture with a presentation of all the mathematical formulas that underpin linear regression. This can easily take
up an entire lecture. During the tutorial, students will be shown small illustrative examples of some application
of linear regression.
In the proposed new design, the mathematical formulas that underpin linear regression will be covered in the
recorded video lectures. The face-to-face session then starts with the presentation of a real case scenario where
data analysis (of real data) using linear regression is needed. Students are encouraged to think as if they were
research engineers and their boss just dropped this data on their desk to be analysed. The session would then
proceed with discussing the requested steps to perform the requested data analysis. Such discussion can be
performed with the whole class or by dividing students in smaller groups and ask them to think about possible
solution strategies.
Authentic tasks and activities
As the classroom time is devoted to the discussion of a realistic application of the theory, it is also possible to
design tasks for the students that are realistic. Taking once more the engineering data analysis course mentioned
earlier, this translates into giving students a real set of data to analyse. This is in contrast to an artificial set of
data created to prove a point or support a particular part of the theory. In a university engineering department,
real data are typically easy to obtain because there are many laboratories engaged in various areas of research.
As modern data analysis is performed on computers, this translates into dedicating part of the weekly contact
time to a session in the computer rooms where students are presented with real data to analyse and are given
some time to try to solve the problem before being guided towards the solution.
The practical session can be scheduled in what used to be traditional tutorial session. It is noteworthy that the
technology-enhanced framework we are describing does not imply any change in the actual schedule of the
class. This is particularly convenient in the very frequent case where the class schedule is imposed by the
institution and is difficult to change.
Technology to help providing coaching and scaffolding by the teacher at critical times
Apart from coaching and mentoring students in the class, it is important to ensure that students have a basic
understanding of the theory covered in the video lecture before the contact session in the classroom. Online selfassessment quizzes can be used to help the student gauge whether they understood the contents of the video
lectures. Questions should be designed around the content of the video lectures. The nature of such quizzes
should be formative. The supporting technology should be able to let the student see the correct answer after
taking the quiz. The ability to take it multiple times and record the score each time is also critical.
These formative quizzes are very valuable for the purpose of creation of an authentic learning environment.
They provide a valuable form of scaffolding of the learning process. First, the lecturer can estimate, before the
classroom contact session, the parts of the video lecture that were least understood by the students and more
emphasis can be placed on those parts. Second, regardless of their score on the test, the student who took it will
be better equipped to be engaged in the classroom session and benefit from it.
Besides online formative quizzes, technology may help the scaffolding of the learning process in other ways.
For example, online chat rooms or forum can be established for each self-assessment quiz. By looking at the
types of questions and topics being discussed in the forum or chat rooms, the lecturer can shift the focus of the
upcoming classroom session towards the parts that were more debated in the online forums or chat rooms.
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Enhanced articulation to enable tacit knowledge to be made explicit
As mentioned, at the beginning of the contact session, students will already have watched the video lecture. The
realistic scenario discussed in class will be an application of that theory. Consequently, there will inevitably be
several moments during the classroom presentation where students are able recognize parts of the theory they
watched in the video being applied. At such moments, the lecturer may stop and ask students questions that can
easily be answered by anyone who has watched the video lecture.
This practice has two benefits. First, it promotes articulation of knowledge in the classroom and second, it tends
to make classroom sessions livelier and more interactive.

Conclusions
We have proposed a design for an authentic learning environment in a large engineering class. We propose that
the use of technology, video lectures in particular, can be an important factor in providing an authentic context
in the teaching process.
The scenario we have discussed, an engineering data analysis class, is quite common in any engineering
discipline. The engineer has to be trained in the theoretical (i.e., mathematical/statistical) aspects of the subject
as well as the details of the actual implementation. We propose to shift the theoretical part to video lectures that
are made available before the classroom session. This frees up the contact session time for the discussion of a
realistic application of the theory. The use of other technological tools, such as online self-assessment quizzes,
forms an integral part of the proposed design. It is noteworthy that the teaching practices that we are proposing
can be applied to any number of students and does not require any change in the class schedule. Also, we do not
suggest any reduction in the theoretical content of the course. This is important as it would be unwise to
construct a realistic and authentic learning environment at the expense of the underlying theoretical content.
In the future, it could be interesting to monitor the implementation of the proposed technology-enhanced
authentic learning environment and try to evaluate its impact on student learning. To do so, one could compare
student performance before and after the implementation of the framework described here. Seeking students’
opinion via a survey or a small-group discussion could provide further evidence of the utility of this
implementation of an authentic learning environment.
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Designing virtual worlds for effective peer feedback: The
case of Otago Virtual Hospital
Phil Blyth, Swee-Kin Loke
University of Otago
Despite the importance and reliability of peer feedback, medical students currently have few
formal opportunities to give and receive peer feedback on their clinical practice. To provide
medical students with such opportunities, a multi-user virtual hospital was developed. In the
Otago Virtual Hospital, medical students role-play as junior doctors and manage realistic clinical
cases within the Emergency Department. To encourage effective peer feedback, the instructional
design of the virtual world needs to follow sound pedagogical principles. In this paper, we
describe five of these principles and how the Otago Virtual Hospital has been redesigned to fulfill
them. These redesign practices can serve to guide educators and instructional designers interested
in implementing scalable and effective peer feedback on student performance.
Keywords: virtual worlds, peer feedback, medical education

Introduction
Feedback can be defined in several ways. In this paper, we adopt Hattie and Timperley's (2007) definition of
“feedback” as “information provided by an agent (e.g., teacher, peer, book, parent, self, experience) regarding
aspects of one’s performance or understanding” (p. 81). Such information can range from a teacher verbally
evaluating a student’s answer during a lecture, to a peer/classmate pointing out a compromise in a treatment
plan suggested by a medical student during a tutorial.
Feedback has a powerful influence on learning and achievement: in a synthesis of more than 500 meta-analyses
on the main influences on student achievement, Hattie (2012) reported that feedback was among the top ten
most powerful influences. Feedback yielded an effect size that was twice the average effect size and that was
more impactful than other factors such as socioeconomic situation and homework.
Compared to teacher feedback, peer feedback offers at least four additional learning benefits: first, peer review
engages students more actively with feedback processes (Nicol, Thomson, & Breslin, 2014). By giving peer
feedback, students need to articulate their own evaluative criteria and/or apply the given criteria to judge a
particular performance. Consequently, students develop their understanding of what counts as a desirable
performance and can subsequently reflect on their own performance based on this understanding. This can
potentially help students develop into independent, reflective practitioners (Schön, 1983).
Second, students often perceive peer feedback to be more understandable than teacher feedback (Falchikov,
2005). This is because peer feedback is often given in a more accessible language than teacher feedback.
Third, peer feedback has the potential to increase the volume and diversity of feedback that students receive,
while not increasing teacher workload in the long term (Topping, 1998). Peer feedback thus provides one way of
addressing the tension between rising student numbers and resource constraints in higher education.
Lastly, peer review of clinical practice has become an obligatory competency for medical professionals in New
Zealand (Medical Council of New Zealand, 2013) and it is imperative that medical students develop this skill
during their medical education.
Some teachers may fear that peer feedback might be inaccurate and unreliable. In medical education, peer
feedback on clinical practice has been researched for several decades (Linn, Arostegui, & Zeppa, 1975).
Findings indicate that medical students can meaningfully engage in the formative assessment of their peers’
clinical competence (Dannefer et al., 2005) and that peer assessment of clinical practice is adequately reliable
and valid (Topping, 1998).
Despite the importance and reliability of peer feedback, medical students at the University of Otago currently
have few formal opportunities to give and receive peer feedback on their clinical practice. Barriers to this
include a lack of formalised feedback in clinical practice (apart from audit), time and consent issues involved in
sitting in on a peer’s patient-interview, and the perception that students do not have the authority to contribute

meaningfully. Within the early years of medical education, there has been an increased focus on group work and
providing feedback. However, this occurs less commonly within the more clinically focused latter years. One
exception to this is the Safe and Effective Clinical Outcomes (SECO) clinic which utilises human actors as
patients (http://dnmeds.otago.ac.nz/departments/gp/teaching/seco.html). The strengths of the SECO clinic are
however balanced with the costs of running the clinic, and paying the actors and support staff.
Virtual worlds such as Second Life offer a low-cost alternative for simulating clinical practice (Salmon, 2009).
We will now describe one such virtual world: the Otago Virtual Hospital.

The Otago Virtual Hospital
The Otago Virtual Hospital (OVH) is a multi-user virtual environment in which medical students role-playing as
junior doctors make diagnoses and manage realistic clinical cases within the Emergency Department (go to
http://ovh.otago.ac.nz/ for a walk-through). Using their avatars, students are able to: move around the hospital;
communicate with patients, relatives and peers via text chat; perform a ‘physical’ examination of patients (e.g.,
clicking on the patient‘s chest allows students to listen to a series of heart sounds); order laboratory and
radiology tests (e.g., CT scan of patient’s head) and check the results of those tests; prescribe from an extensive
range of medicines; and write patient handover notes. The OVH is built on the OpenSim-based New Zealand
Virtual World Grid (http://www.nzvwg.org/).
Two pilot studies have indicated that the clinical decision-making required in an OVH clinical case resembles
the type of clinical decision-making required in real world cases. In the first study, 11 medical students reported
having to actually make clinical decisions that affect their patient and to adapt the generic patient care
framework to the situation at hand (Loke, Blyth, & Swan, 2012). In the second, 12 participants at different
stages of medical training (e.g., fourth-year students, trainee interns) performed at significantly different levels
in the OVH, supporting construct validity (Roy, Wilkinson, Walker, & Blyth, 2013). Therefore, we are
sufficiently confident that we can validly assess medical students’ clinical decision-making based on their
performance in the OVH.
The OVH was first built using a university teaching improvement grant in 2010. In 2014, another teaching
improvement grant was obtained to redesign the OVH for scalable and instructor-less peer feedback. Students
will be able to log into the OVH at a time of their convenience to participate in a given scenario. One student
will role-play as the doctor, and the other as the patient. Using a computer-generated log of decisions made and
feedback forms (more details given below), the ‘patient’ will give formative feedback to the ‘doctor’ at the end
of the scenario.
To encourage effective peer feedback, the instructional design of the virtual world needs to follow sound
pedagogical principles. In the next section, we will describe five of these principles and how the OVH has been
redesigned to fulfill them. These redesign practices can serve to guide educators and instructional designers who
are interested in implementing scalable and effective peer feedback on student performance.

Principles for effective peer feedback
Effective peer feedback should be valid (Brown & Knight, 1994). Given that the aim of the OVH is to develop
students’ clinical decision-making skills, valid feedback should be based on students’ actual clinical decisions in
the scenario (Olsen, 2006), not students’ recollections or impressions of their performance. Feedback based on
students’ actual in-world decisions/actions has received little attention so far (Chodos, Stroulia, King, &
Carbonaro, 2014; Fardinpour & Heinz, 2012) and we aim to redress the balance. To maximise the validity of the
peer feedback given, we have begun to redesign the OVH to display a log of the key decisions made at the end
of the scenario. The development of this log has started and will be ready in September 2014. Students will be
asked to refer to the log of decisions made to substantiate their feedback (see revised forms at
http://bit.ly/1sQBrCK).
Effective peer feedback should focus on how to perform a task more effectively, not on giving summative marks
or praise/punishment. Measuring effect sizes related to feedback effects, Hattie and Timperley (2007) reported
that the highest effect sizes involved students receiving feedback about how to do a task more effectively, and
lower effect sizes involved rewards and punishment. Hence, we have redesigned the OVH feedback and debrief
forms to focus on formative feedback on how students can improve their clinical decision-making (see revised
forms at http://bit.ly/1sQBrCK).
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Effective peer feedback should involve iterative cycles of practice. However informative, feedback remains inert
until recipients get the opportunity to act upon it (Nicol et al., 2014; Topping, 1998). Hence, we have begun to
redesign the OVH to feature a Holodeck (Linden Research, 2012) that is capable of rezzing a quasi-infinite
number of the same scenario. Students can thus participate in the same scenario multiple times. Variation within
this scenario is provided by its open-ended nature, given that the scenario is co-constructed ‘on the fly’ by the
particular doctor and patient. Participating in a scenario several times would also increase the diversity of
feedback students receive and in turn improve its reliability. The development of this Holodeck has started and
will be ready in September 2014.
Effective peer feedback should be a dialogue and not a one-way information transmission (Nicol, 2010). Given
that students construct their own meaning from the information given (Piaget, 1970), peer feedback should
involve students asking questions about the feedback and discussing it with others (Nicol, 2010). Hence, we
have redesigned the OVH to include a debrief lounge where students can conduct their peer debrief in-world,
out-of-character, and in a collegial fashion.
Effective peer feedback should involve criteria that are transparent to both the receiver and giver of feedback
(Norcini, 2003). Hence, we have redesigned the OVH feedback forms to let the ‘doctor’ express what aspects
she wants feedback on, and to guide the ‘patient’ on what to look out for prior to the role-play (see revised
forms at http://bit.ly/1sQBrCK).
Topping (1998) highlighted some common pitfalls of peer feedback: first, poor performers might not accept
peer feedback as accurate. We plan to mitigate this issue by basing feedback on the actual decisions made inscenario, not students’ recollections or impressions. Second, students might not be willing to accept the
responsibility for assessing their peers. Within the early years of medical education at the University of Otago,
there has been an increased focus on group work and providing peer feedback. This increased focus is likely to
mitigate this issue.

Future work
All fourth- and fifth-year medical students will be invited to trial the redesigned OVH in October 2014. During
the trial, we will evaluate the feasibility of providing instructor-less peer feedback and examine how to improve
the quality of student feedback. At a later stage, we also intend to measure the validity and reliability of peer
feedback in the OVH.
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Tools of the trade: ‘Breaking the ice’ with virtual tools in
online learning
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The reality is that online learning can be a daunting and lonely experience. This is why
icebreakers can be a rewarding practice for both students and educators. The use of icebreakers
allows students studying online to introduce themselves and become familiar with other members
of the group and/or community. Not only are these icebreakers used as a starter within the first
weeks of study, but they are also used to help motivate students throughout the course.
Highlighted in this paper are particular online (virtual) tools that can be used as icebreakers within
an online learning environment and help shift the view of isolation associated with learning online
and create a more engaged community of practice with effective learning.
Keywords: Virtual tools, online learning, icebreakers, student engagement, student participation,
community practice

Introduction
In this paper, the authors introduce the concept of using icebreakers to ease the pressure on students who are
new to online learning and aims to help shift the notion of isolation within online study. It provides ideas about
creating and maintaining interactive and motivating learning environments that will help ‘break the ice’ and
keep students engaged. Online facilitators have to pursue different learning approaches designed to help students
get to know one another, and create safe classrooms for leaning (Chlup & Collins, 2014). The introduction of
icebreakers within a learning environment can build on connections and trust before undertaking weeks of
study. When deciding to undertake study online, which can be a feat within its self, it’s another obstacle trying
to become more included in a unit (subject) and not become socially isolated. University courseware is rapidly
becoming more available online and this allows new social interaction to take place. Using the Learning
Management System (LMS), in this case Moodle, online facilitators can use specific virtual tools to help shift
the isolation and involve students from across the world to participate in discussions and/or activities and work
together to build an effective community of practice. The rhetoric is that online learning is collegial and social
but the reality is that this requires establishment of ‘community’, and icebreakers can achieve this.

Background and context
The University of New England (UNE) had just over 21,000 students enrolled in 2013. Of these students, there
were 21.2% enrolled to study on-campus, 78.7% off-campus, and 0.1% through other means. Students who
study on-campus reside in or near the university and attended lectures, workshops and tutorials in a face-to-face
setting. Off-campus students study from their home and receive all their study materials through Moodle. Study
materials are html pages, downloadable PDF documents, podcasts, videos, discussion board forums, chat rooms,
blogs, wikis and a variety of other interactive resources. With a high proportion of UNE students studying offcampus, while juggling their personal and work commitments, it is most important to maximise interactivity and
develop social presence, without taking time from learning activities within an online course.
In a traditional on-campus setting, the use of icebreakers would be used in a face-to-face interaction to help

create a positive group atmosphere, breakdown social barriers and help people to get to know one another. In
online contexts, icebreaker activities include additional techniques that utilise several technologies to further
develop a sense of community. Icebreakers are especially important for online learners as face-to-face
interaction is not commonly available. Icebreakers are tactics that are vital in creating openness and trust. They
are activities that are designed to help students begin to feel comfortable (Boatman, 1991) and make students
aware of similarities and differences among them. These activities are not only used as introductions but they
are also used to help ‘reboot’ and motivate student moral throughout the duration of the course, allowing for
student engagement, social interaction, networking and building a sense of community (Chlup & Collins, 2014).
Kavanagh, Clark-Murphy and Wood (2011) proclaim that to make connections between people quickly and
effectively we need to find new ways for interactions. Icebreakers are an effective way to create these
connections and can contribute to a positive learning environment as well as introduce important content.

Literature review
While the growth in the use of online learning environments has been rapid, it is important to remember that the
learning will not happen without enhanced instructional design and facilitation (Dixon, Crooks, & Henry, 2006).
Part of this enhanced facilitation depends on the engagement of the learner as part of an online community,
which needs to be crafted through activities such as icebreakers. The use of these introductory activities can not
only encourage the use of a range of online learning platforms but can set the scene as an important component
of an online learning space (Dixon et al., 2006). Icebreakers should get people learning immediately about the
topic and meeting fellow participants. A well-designed icebreaker also helps to quickly assess participants; their
current skill or knowledge levels; their attitudes to you and the learning environment (Collins, 2010).
Icebreakers allow learners working at a distance to make connections, learn about each other, and encourage the
development of trusting relationships. These relationships will then support collaborative learning and
constructivist learning environments (Dixon et al., 2006). By making learning personally meaningful, the
constructivist perspective, which emphasises collaboration between peers and teachers, (Salmon, 2002) enables
icebreaker activities to be used for student orientation and online socialisation, which is written in more detail in
the next section.
Well-designed icebreakers should be ungraded and used purely as a team-building exercise (Kavanagh et al.,
2011). They should be brief, relatively low-risk input, and partaking by all students to create a level of comfort
(Boatman, 1991). A strategy used for putting students in charge of their own learning is by offering the notion
of the student led discussion to students (many of whom are used to lurking in online discussions) through a
sequence of icebreaker activities (Pelz, 2010). Icebreakers should engage students in simple activities in order to
encourage them to interact, providing learners with a brief reasoning behind the activities including some
references to literature that discusses the importance of community building and collaboration (Dixon et al.,
2006). Learners do not think about the purpose of an icebreaker – it is how they expect teaching sessions to start
– you need to give them a purpose (Collins, 2010). Icebreakers can assist the lecturer to show enthusiasm about
the content area and learning, and about the students themselves. One way to do this is to make a link with
prerequisite knowledge and relate the content to what a student will be familiar with. Links should be made
between the unit and the career that a student may be working towards (Kavanagh et al., 2011).

Salmon’s five-stage framework
In helping to explain the purpose of icebreakers in engaging students and helping in the progression to the next
stage of learning, we look at Gilly Salmon’s five-stage framework of teaching and learning. In summary, the
five-stage model provides an example of how students can benefit from increasing skill and comfort in
interacting and learning online. The model shows how to motivate online participants, to build learning through
appropriate ‘e-tivities’ (in this case icebreakers) and to scaffold learners through training and development
(Salmon, 2002). The five stages are:
• Stage 1 is the beginning of the process where access and motivation of students into online learning are
essential fundamentals for online participation.
• Stage 2 involves individual students finding their online identity and then connecting with others who may
share the same interests to interact with. This stage is most important to online socialisation and is where
icebreakers are used to help create and maintain social presence and a sense of community. With the aid of
an icebreaker, students become comfortable in an online classroom where participants are geographically
detached and create a ‘bond’ with peers of the same interests and backgrounds.
• At Stage 3, students engage in mutual information exchange. Moving forward and including Stage 3,
teamwork occurs whereby each student supports the other students’ goals. The use of an icebreaker leading
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to this stage allows students to build relationships with one another and feel comfortable in participating in
dialogue and essentially helping each other in the exchange of information. So far these three stages in the
framework are more general than learning specific and students are seeking a community with their peers.
• At Stage 4, we shift from generalised learning and community to a community of practice. The next two
stages are more specific to learning needs and course-related group discussions (knowledge construction)
develop, and the interaction becomes more collaborative. To help develop this community of practice and
interactions between students, an icebreaker may be used to help ‘reboot’ in these last two stages by asking
students (or group of students) to partake in another icebreaker related to a specific context or theme. By this
stage students will be interacting with peers that have the same shared values and background from the
connections made earlier in Stage 2.
• Working together at Stage 5, students look for more benefits and become responsible for their own learning
(development) to help them achieve personal goals and reflect in the learning process. Having interacted in
online icebreakers, students who have made these relationships with their peers will most likely connect and
network outside the formal learning platform.

Virtual tools
Presented in Table 1 are selected virtual tools highlighting the diversity of icebreaker activities that can be
incorporated into a teaching and learning unit. These tools allow students to experience technology in a different
way and to share creativity and ideas with their peers. Quick Response (QR) codes are offered in the first
column assisting the reader easy access to the tool’s URL. The second column provides a brief description of the
icebreaker and some examples of how to use them. The final column provides areas where the tool can be used
effectively. Also, for convenience are the URLs of each of the tools and URLs to examples of the tool in use.
Table 1: Selected icebreakers
Virtual tool
Popplet

Padlet

Brief description and example of icebreaker

Effective learning

Popplet is an online mind mapping tool.
Example: Students can answer a question from the lecturer by
branching off into their particular interests and connect to other
students who share these same interests.

•
Engagement
•
Social interaction
•
Connectivity
•
Visual learning
http://popplet.com/
http://naomimcgrath.wordpress.c
om/online-ice-breakers/

Padlet is ‘paper for the web’ and allows students to participate by
adding to a ‘virtual pin board’ using text/ images and audio/video.
Example: This tool could be used throughout the duration of the unit
allowing students to add and collaborate as a group and reflect on the
process after the unit is complete

•
Engagement
•
Social interaction
•
Connectivity
•
Curation
•
Visual/auditory learning
https://padlet.com/.
http://naomimcgrath.wordpress.c
om/online-ice-breakers/

ToonDoo

ToonDoo provides an easy way to create a comic strip. Example: As •
Engagement
an introduction, students can create a comic strip that tells peers
•
Social interaction
something about them. Students can either link to their ToonDoo or
•
Humorous
embed it into a discussion forum to help trigger conversation in the
•
Auditory learning
early weeks of teaching.
•
Creativity
http://www.toondoo.com/
http://naomimcgrath.wordpress.c
om/online-ice-breakers/

PowToon

PowToon allows the user to create an engaging animated
presentation.
Example: For a marketing unit, students could create a short
animation about a particular product that they want to market and
embed into a discussion forum or wiki for comments.

•
Engagement
•
Social interaction
•
Connectivity
•
Auditory learning
http://www.powtoon.com/
http://naomimcgrath.wordpress.c
om/online-ice-breakers/
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YouTube
Playlists

YouTube Playlists are a collection of videos that are compiled into a
•
Engagement
list.
•
Social interaction
Example: A playlist could be used as a ‘reboot’ for a music subject.
•
Connectivity
Students create a 5-song playlist of a particular artist (i.e. Mozart)
•
Peer learning
that has previously been taught and comment on the music and what
•
Auditory learning
they have learnt about the rhythm etc. This playlist can be embedded https://www.youtube.com/
into the LMS discussion forum enabling other students to comment. http://naomimcgrath.wordpress.c
om/online-ice-breakers/

Aurasma

Aurasma is an application (app) that allows for augmented reality
(AR) without the need for barcodes (Aurasma, n.d.). By creating an
‘Aura’ the facilitator can bring AR to the learning experience while
using their mobile device. Example: Ask a question and create an
Aura for the class that reveals the answer.

•
Entertaining
•
Auditory learning
•
Cognitive learning
http://www.aurasma.com/#/explo
re
http://naomimcgrath.wordpress.c
om/online-ice-breakers/

ZeeMaps

ZeeMaps allows users to create and publish interactive maps and pin
point their location on a world map. Example: Ask students to add
their name, location, introduce themselves (add a photo) and identify
1 interesting fact about their location.

•
Engagement
•
Social interaction
•
Connectivity
•
Curation
https://www.zeemaps.com/
http://naomimcgrath.wordpress.c
om/online-ice-breakers/

Tips for effective icebreakers
To be able to use the tools provided in Table 1, one needs to follow some simple steps for creating effective
icebreakers. Tips for effective icebreakers include:
1.
2.
3.
4.
5.
6.

Keep it simple and easy to follow
Be creative and different
Provide learners with a brief reasoning behind the activities and link with prior knowledge
Make it fun and engaging, don’t make it seem like a chore
Consider your skills and those of your students
Keep in mind technology constraints/requirements

The tools highlighted above were chosen to show the variety of virtual tools that are open source and can be
used by online facilitators no matter what their skill set maybe. The tools are simple to use and allow for
numerous possibilities in creating icebreaker activities.

Conclusion
Icebreakers enable students to become familiar with one another and begin to develop a learning community.
The use of icebreakers can also contribute to developing cultural awareness and tolerance, breaking down
barriers, and overcoming separation and loneliness (Kavanagh et al., 2011). It is important, however, to ensure
that these are seen by the students as an important part of the learning process and effective in engaging the full
online group. A variety of virtual tools may be useful in varying the engagement as well as providing students
with new communication and IT skills that can be used throughout their learning.

References
Aurasma (n.d.). Retrieved from http://www.aurasma.com
Chlup, D. T., & Collins, T. E. (2014). Breaking the ice: using ice-breakers and re-energizers with adult learners.
Adult Learning, 21, 3–4.
Boatman, S.A. (1991). Icebreakers and group builders for the classroom. Paper presented at the Annual
Meeting of the Central States Communication Association, Chicago. Retrieved from
http://files.eric.ed.gov/fulltext/ED335728.pdf
Collins, S. (2010). Ice Breakers. Training Journal, 73. Retrieved from
http://search.proquest.com.ezproxy.une.edu.au/docview/202952273?accountid=17227

473

Dixon, J., Crooks, H., & Henry, K. (2006). Breaking the ice: Supporting collaboration and the development of
community online. Canadian Journal of Learning and Technology/La Revue Canadienne de
L’apprentissage et de La Technologie, 32(2). http://cjlt.csj.ualberta.ca/index.php/cjlt/rt/printerFriendly/51/48
Kavanagh, M., Clark-Murphy, M. & Wood, L. (2011). The first class: Using icebreakers to facilitate transition
in a tertiary environment. Asian Social Science, 7(4), 84–92. doi:10.5539/ass.v7n4p84
Pelz, B. (2010). (My) Three principles of effective online pedagogy. Journal of Asynchronous Learning
Networks, 14(1). 103–116.
Salmon, G. (2002). The five-stage framework and e-tivities. In E-tivities: the key to active online learning (pp.
10–36). London, UK: Kogan Page.
University of New England. (2013). UNE Overview. Retrieved from
http://planning.une.edu.au/Statistics/overview/index.htm
Please cite as: McGrath, N., Gregory, S., Farley, H., & Roberts, P. (2014). Tools of the trade: ‘Breaking the ice’
with virtual tools in online learning. In B. Hegarty, J. McDonald, & S.-K. Loke (Eds.), Rhetoric and Reality:
Critical perspectives on educational technology. Proceedings ascilite Dunedin 2014 (pp. 470-474).
Note: All published papers are refereed, having undergone a double-blind peer-review process.
The author(s) assign a Creative Commons by attribution 3.0 licence enabling others to
distribute, remix, tweak, and build upon their work, even commercially, as long as credit is
given to the author(s) for the original creation.

474

Virtual classroom technology: facilitating distance
education nurses’ knowledge of systematic literature
searching
Elizabeth Pascoe
Stream Coordinator: Masters in Cancer Nursing
School of Nursing and Midwifery
La Trobe University, Australia
Sharon Karasmanis
Faculty Librarian and Team Leader (Health Sciences)
La Trobe University, Australia
Online learning environments are increasingly viewed as a valid and beneficial means of
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Introduction
Since the late 1990s there has been increasing acceptance and adoption of online technology in the higher
education setting. Online learning environments are increasingly viewed as a valid and beneficial means of
facilitating learning (Basioudis & de Lange, 2009; Beckem & Watkins, 2012), and provide flexible learning
opportunities to the 21st century student (Harasim, 2012). In Australia, mature-aged students (adult learners)
comprise a significant proportion of the higher education sector (Tones, Fraser, Elder, & White, 2009). To
address their ‘time-poor’ circumstances (Stone & O'Shea, 2013) students are increasingly seeking out timeefficient and flexible modes of learning (Kenny, Kidd, Nankervis, & Connell, 2011). The literature highlights
successful programs using virtual classroom technology in the distance education environment (Carbonara,
2005; Quinn, Regan, & Schoech, 2008; Reeves, Herrington, & Oliver, 2004) and in particular, for nursing
students (Bigony, 2010; Bourbonnais, Langford, & Giannantonio, 2008).
In response to the challenge of providing synergy between learning pedagogies and the online learning
environment, current debate centres on a need to either create new models of learning that better align with
online technology (Harasim, 2012), or adapt existing learning pedagogies to online technologies (Beetham &
Sharpe, 2013). While a consensus is yet to be reached, emerging literature suggests it may not be necessary to
develop new learning theories for use in the online learning environment. Instead, what is required is an
understanding of what online technology offers to students and determining how learning pedagogies can best
maximise learning via this medium. However, creating customised online learning environments based on
appropriate learning pedagogies remains a major challenge (Harasim, 2012), with educators striving to provide a
close alignment between the learning pedagogy, intended learning outcomes, and the online technology. For
adult learners, online environments that enable them to understand and integrate task requirements into their
own structure of awareness (Beetham & Sharpe, 2013) best facilitate core principles of adult learning (Knowles,
1980). Of the three most recognised types of online learning technologies used in higher education, Online
Collaborative Learning (OCL) emphasises student discourse and collaboration (Harasim, 2012).
This study aimed to explore postgraduate distance education nurses’ knowledge of conducting online systematic
searching for health literature, and to gauge their experience of using this technology. The OCL technology,
Blackboard Collaborate, was the platform used to deliver two educational sessions to Masters of nursing breast
and cancer / palliative care students.

Blackboard Collaborate
Blackboard Collaborate (www.blackboard.com) enables real-time interaction between the instructor and the
students and between the students, thus bringing the rich functionality of the classroom to the virtual
environment (Reeves et al., 2004). Students engage with the instructor via the whiteboard, microphone, chat
feature and emoticons. The technology has the potential capacity to facilitate learning pedagogies that foster
collaborative participant involvement.

Methods
The School of Nursing and Midwifery resides within a multi-campus-based University in Victoria, Australia,
where the graduate nursing courses are delivered via blended or distance education. The participants from
Australia and New Zealand were undertaking the Master of Nursing (Breast Care) and Master of Nursing
(Cancer/Palliative Care) via distance education. All were mature-age and some had not studied for many years.
The study
The course coordinator had previously used Blackboard Collaborate to alleviate anxiety and feelings of
alienation expressed by distance education students (Bigony, 2010; Kenny et al., 2007; Stone & O'Shea, 2013)
new to the higher education environment. Building on the success in using the technology, the course
coordinator considered broadening its application to include additional learning opportunities. Two assessment
activities required the participants to undertake a systematic search of the health literature, identify relevant
health databases, and construct appropriate search strategies. Their existing knowledge and ability of these skills
was variable, ranging from none to very little. To facilitate the participant’s proficiency in literature searching,
two sessions on searching instruction in CINAHL and MEDLINE were jointly delivered by the course
coordinator (located at a satellite clinical school) and librarian (located at the main campus). As the web-tour
feature didn’t synchronise with real-time searching, screen-capture software and Power Point were used to
simulate a real-time search experience. Homework activities addressing Subject Terms or (MeSH) Headings
were provided to form the groundwork for the second follow-up session. At sessions end the participants were
invited to complete an online survey developed using the software program ‘Qualtrics’. Because of their limited
experience in online database searching, baseline data for comparison was not collected. Ethics approval
(FHEC12/167) was obtained from the University Ethics Committee.
The survey
The survey comprised three sections and elicited participants’ engagement, knowledge, and confidence. The
first section addressed engagement with Blackboard Collaborate. Section two addressed issues such as: how to
construct a search strategy, refine a search, and locate high-quality journal articles. Section three focussed on
confidence and ability to undertake database searching and retrieve full-text articles online. The response rate
was 75% (n =18) from a total sample N = 24.

Study findings
Section 1: Blackboard Collaborate sessions
All participants (N=18) either attended the session, listened to the recordings only, or both. Session features and
content were rated on a Likert Scale from 1 (least) to 5 (most).
Table 1: Importance of session features and content
Real time engagement

3-5

n=15

Social interaction

3-5

n=16

Session content

3-5

n=14

Follow-up activity

3-5

n=12
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Qualitative feedback about listening to the recordings highlighted how the online technology facilitated
engagement. Sample quotes included: “… keep in touch with what other students were doing”; “… clarify
information regarding assessment requirements”; and “… evaluate how others were travelling”.
The recordings helped to alleviate feelings of isolation associated with being a distance education learner:
(Again), “… lessened the isolation, I didn't feel like I was alone”; “It gets so lonely being out here in the desert
…. You are so far away, so isolated. When you talk to others [fellow students], it’s like being in the same room
with them”. The content was used as a reference point for learning: “[I] used the session recordings as a sound
base for both assignments … would have really struggled without them”; “They [the session recordings] helped
me to refocus again if I was bogged down”; and,“… improved skills in using the library resources”.
Section 2: Search strategy and refining searches
This section addressed participants’ knowledge of conducting a search strategy, refining a search, and locating
high-quality journal articles. The majority of participants rated an improved knowledge of these processes.
Table 2: Students’ understanding of basic and advanced search processes
Understood the process of limiting the search results to peer-reviewed
articles and using the clinical queries filter

n=15

Understood use of keyword searching in a search strategy

n=16

Understood the importance of identifying alternative, terms and synonyms,
and the importance of the search strategy

n=14

Subject terms in CINAHL and MEDLINE provide structure and precision
in systematic searching. Number of students who understood question on
subject terms and truncation in keyword searching

n=12

Section 3: Attitudes towards research
Participants rated their confidence in a range of activities using a Likert Scale ranging from OK to very easy.
Table 3: Students’ confidence in basic and advanced research skills
Ability to find the full text of an article

n=18

Confidence in using health databases CINAHL & MEDLINE

n=17

Improved confidence in conducting an advanced search in health databases

n=17

Confidence in referencing a source

n=16

Confidence in performing and revising a search strategy, such as narrowing
the topic, and developing a list of sources

n=14

Improved confidence overall in using library resources

n=15

Discussion
This study examined how an OCL technology, Blackboard Collaborate, was used in the distance education
setting to facilitate student knowledge of systematic searching for health literature. Within the online platform,
the participants were able to replay lectures, follow instructions, listen to discussions, and undertake their own
literature searching to reinforce learning and to foster self-directed learning. The capacity to replay the
recordings at their convenience was identified as being highly beneficial and facilitated the learning process.
One respondent noted that she “… used the session recording as a sound base for both assignments [and] would
have really struggled without them”.
Given the participants’ lack of experience of online technologies, it was notable that 94% (n =17) rated the ease
of use between ‘OK’ and ‘very easy’. Easy-to-navigate instructions on setting up the technology enabled the
participants to overcome limited computer skills (Tones et al., 2009), and the “fear of not being intelligent
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enough” (Kenny et al., 2007 p. 29). Anecdotal comments such as, “It wasn’t as hard as I thought it would be”
were commonplace. Confidence in using the online technology enabled the participants to navigate more
complex online systems of online database searching and to locate high-quality journal articles. This reported
ability to confidently perform online database searching enabled the participants to actively address the stress
that mature-age learners express about “… feeling like an outsider in the learning process” (Kenny et al., 2007
p. 26). The opportunity to undertake individual database searching also highlights the online technology’s
flexibility to accommodate learning pedagogies that are premised on active learner interaction and participation.
Interestingly, social interaction was highly rated with the capacity to engage with other students and the
instructor in real time being seen as important and adding value to the overall student experience. Issues such as
reducing isolation, keeping in touch with how others were managing, and maintaining a social connection with
one another were reported: “… connection to other students”; “… being able to connect”.

Challenges
Blackboard Collaborate has the potential to deliver educational content informed by learning pedagogies
premised on active learner engagement. Nevertheless, the technology is not without its limitations. Because the
technology does not afford the immediacy of teacher-student interaction found in a more conventional
classroom setting, it poses challenges to both educators and learners. The instructor’s reduced capacity to access
learner’s non-verbal communication as cues to gauge understanding means that the primary responsibility for
learning shifts to the student (Bigony, 2010). Moreover, the limited real-time, instructor-student interaction may
be particularly challenging for students who have had a long absence from academia (Bigony, 2010). Because
the exchange of information between the instructor and the student is shaped by the technology, the capacity for
the student to seek immediate clarification may be constrained. To address this inherent limitation, session
content and instructions must be clear, unambiguous and easy to follow (Karaman, Aydemir, Kucuk, &
Yildirim, 2013), which may mean that content preparation takes longer than for the standard face-to-face
lecture. In this study, additional preparation time was required.

Conclusion
Blackboard Collaborate can be used to facilitate knowledge in systematic literature searching. It offers a
distinctive learning opportunity for mature age students from diverse geographical locations. Furthermore, the
technology additionally provides students with an opportunity to engage with one another and multiple
instructors in real time; a feature that is not possible in the more traditional distance education delivery format,
and which has the potential to enrich adult learning.
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Introduction
Since leaving Otago Polytechnic in 2009, I have witnessed and been subjected to an intensified interest in open
online courses. As someone who specialises in developing open educational practices, I’ve became concerned
with directional decisions in the organisations where I work that seem to lack depth of critical perspective or,
most urgently - a fundamental misunderstanding of the word ‘open’. As far as I can tell, this has largely
stemmed from the popularity of interest in the Ivy-League university instantiations of open online courses and
an obfuscation of historical developments prior to 2011.
This paper seeks to account for a small range of open online courses that helped to inform the early
development of Massive Open Online Courses (MOOCs). It laments the loss of meaning in the word open and
its historic alignment to free and open source principles. It calls for more academic work to better represent the
histories and range of critical perspectives on open online courses, and outlines how Wikipedia can be used as a
central organising platform for such work.

A history
In Dunedin, New Zealand, early in 2006, Bronwyn Hegarty and Leigh Blackall set about convening the first
Future of Learning in a Networked World (FLNW) open conference. FLNW2006 came together with assistance
from several people in New Zealand who brought funds from a number of New Zealand Ministry of Education
initiatives. The ten-day open conference toured across New Zealand in September 2006, with international
developers and commentators of education, such as Teemu Leinonen, Barbara Dieu, Konrad Glogowski,
Stephen Downes and several others from Australia and New Zealand. Over the course of 15 days, the group
travelled to major centres around New Zealand and met with local educators, developers, scholars and
commentators, to discuss networked learning in open conference style. The event resulted in a website
containing presentation recordings, an online forum for discussing networked learning, and a book and DVD
based on the content captured over the ten days. In those outputs are detailed accounts of a unanimous
agreement that open educational practices, and more permeable boundaries between formal and informal
learning, would become a significant if not primary space for educational development within five years.
Emboldened by these forecasts, the conference conveners started developing open, online courses at their home
institution, Otago Polytechnic. They developed Facilitating Online and Flexible Learning in 2007 and 2008,
evaluating the impact in 2009 to find noteworthy savings and gains in the models (Blackall & Hegarty, 2009).
Teemu returned to the Media Lab in Helsinki and started developing Composing Free and Open Online
Educational Resources in 2007, also evaluating the impact in 2009 (Leinonen, Vadén, & Suoranta, 2009). These
course websites attribute David Wiley’s 2007 course Introduction to Open Education as the model they based
their work on, and all the courses were part of formal - for credit courses at the respective institutions. They
were the precursors to what would later be called Massive Open Online Courses (MOOCs).

“Wiley Wikis”
A common feature across these course websites was the use of a MediaWiki to openly prepare the course
curriculum, resources and schedule of activities. All used Commons-based projects such as Wikiversity,
Wikieducator and Open Content (Dyer-Witheford 2006). Leigh Blackall recorded a conversation in 2008 with
Teemu and Bronwyn, talking about what they were calling the “Wiley Wiki” course model. They discussed

open courses and what was being realised in their work. David Wiley responded with his first notes on the
model he had been developing since 2004. Other commentators such as Stephen Downes would later use the
“Wiley Wiki” description, but drop references to works other than Wiley’s.
These courses went on to use blogs as decentralised communication channels out from the course and among
participants and a wider public. They maintained the wikis as source and documentation for the courses. In all
the courses, participants were asked to create their own blogs, and to use them to note their progress. The
participant blogs were brought together and monitored through RSS feeds, and participant communication
across their blogs was encouraged either through recognition or direct communications. This method distributed
the course communications and interactions more widely, attempting to stimulate online learning networks
where participants communicate from and in their own online spaces, ideally beyond the life of the course. This
method would later be deemed a ‘Connectivist MOOC’ (Siemens, 2012).
As an example of activity in these courses, the early version of the Facilitating Online course at Otago
Polytechnic ran a series of ‘mini lectures’, where guest speakers were invited to present an idea through a web
conferencing facility and then participate in discussion for the remaining time. George Siemens was one of the
presenters, presenting and discussing his ideas about Curatorial Teaching. These events were recorded and made
publicly available through The Internet Archive, and the course participants were encouraged to research the
ideas further and note their findings to their blogs.

The meaning of open
Using Commons-based wikis to develop and document open online courses demonstrates openness in the ‘free
and open source’ sense of the word (Stallman, 2008), as an act of radical transparency. They invite
collaboration, they make the processes of development transparent, and they ensure reusability. As
collaborative authoring platforms, the Commons-based wikis implicitly invite anyone to edit the course websites
or discussion pages. To ensure transparency, all edited versions and contributions are preserved and made
available. To ensure reusability only open standard formats and copyright licenses that permit free reuse of the
works are used.
We are joining in the argument that these features of invitational collaboration, transparency and reusability are
critical elements to what is classed as an open online course (Wiley, 2012). We are emboldened in this claim by
the recent formulation of the Learners’ Bill of Rights, while also aligning with critical perspectives around
privatisation, commodification, freedom and the emancipatory intent of open education (Hall, 2013; Neary &
Winn, 2012).
If an alignment to free and open source development is deemed an appropriate association when using the word
open, then we feel that invitational collaboration, transparency and reusability are appropriate conditions for an
online course to be considered open.

Back to the history
George Seimens went on to work with Stephen Downes in mid 2008, to develop the open course Connectivism
and Connected Knowledge. This course attracted thousands of participants and much interest across the
educational web-logging commentariat. While prior mentioned courses by Wiley, Leinonen, Blackall and
Hegarty had attracted barely hundreds, Connectivism and Connected Knowledge took open online courses to a
whole other level - a phenomenon that lead David Cormier to coin the term MOOC (Massive Open Online
Course), and a name that would stick. Later, the name would be appropriated by software developers, global
universities and commentators to describe even larger scale implementations. Here is David Cormier and others
reflecting on that appropriation.
In 2011, Sebastian Thrun and Peter Norvig developed the open online course Introduction to Artificial
Intelligence - a derivative of a course they would normally teach at Stanford University. It attracted hundreds of
thousands of participants, leading to the establishment of Udacity - a software and platform development that
hosts and runs other such courses. Also out of Stanford came Andrew Ng and Daphne Koller who ran open
online courses in 2012, and who then established Coursera - another software platform development project to
host yet more ‘open’ online courses.
In the free and open-source sense of the word ‘open’ positioned in the previous section of this paper, both
Coursera and Udacity do not offer open courses. The courses hosted there do not invite developmental
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collaboration nor are they transparent in the development. Their choice of legal terms and copyrights make clear
the level of restriction placed on reusability - rendering them legally non-reusable in most likely contexts. The
appropriation of the descriptive words ‘open online course’ is inappropriate in our view (Wiley 2012).

So what?
Open is more than access
We are concerned that open online courses have come to mean closed development and restricted reuse, resting
on a measure of access only. If access (and only after creating a user account and accepting terms and
conditions) is now the predominant meaning of open, then the understanding of open online courses that are
collaborative, transparent and reusable are fast diminishing, if not lost already.
The Conversation
Back in Australia and many other places around the world, the later MOOC developments in 2011 and 2012
began having an impact in mainstream news and educational commentary. The Conversation - a widely read
online newspaper from the higher education sector, has generated a significant quantity of content and citations
across the web regarding MOOCs. Unfortunately only two articles from The Conversation attribute David
Cormier, and none refer to earlier work mentioned here. If the influence that The Conversation has on the
Australian university sector is something to go by, this reveals a potential blind spot in the Australian university
sector’s understanding of the histories, principles and formative practices of open online courses. Also, these
blind spots translate into problems for educational developers who seek dialog and support around the
development of open online courses.
Wikipedia
The digital historian Roy Rosenzweig wrote about some of the problems of history through Wikipedia in 2006,
and we are just coming to realise his points and more in 2013. The publication of ‘reliable’ source material both
draws from Wikipedia as well as contributes to it. In the case of Sir John Daniel’s publication Making Sense of
MOOCs, he draws heavily from the Wikipedia article at that time, to formulate his arguments - repeating the
mistaken claim that Downes’ and Siemens’ work was modelled on the ideas of Ivan Illich (Daniels 2012, p. 3).
This unsupported connection between MOOCs and Illich was first made on Wikipedia by the one-time editor,
MrMichaelFagan in 2011. His only contribution to Wikipedia was 27 edits to the MOOC article over a twenty
four hour period in December that year. His userpage remains content-less. The connection to Illich remained
for a little under a year, and was eventually dropped from the article late in 2012. While the connection to
Illich’s ideas is unsupported in reference to the development of Siemens’ and Downes’ work, it is more accurate
if referring to a broader history of developments in open online courses. Some of this is captured in the
Wikipedia article on Networked Learning, for example.
We have watched with interest the development of the Wikipedia article on MOOCs. It was initiated with
questionable notability in July 2012, and it is inevitably reflecting the mainstream commentary - including the
blind spots. The editors of the Wikipedia article are compelled to draw their information from reliable sources,
and as time goes by it becomes increasingly difficult to ensure a more complete and accurate historical picture is
in place through such reliable sources. This is a large part of our motivation to publish this paper. With
Wikipedia being such a crucial information channel - but left without comprehensive coverage, the histories and
critical perspectives are lost to most readers. Please refer to the later section of this paper, What is to be done,
for an outline of suggested actions.

All stories leave out parts
But what of our own omissions? All stories leave out parts, sometimes very important parts, so what about our
own? We’ve so far failed to mention Massachusetts Institution of Technology’s Open Courseware initiative, a
project that inspired many toward the path of open online courses from as early as 2002, and a story that should
not need a reminder - yet its mention is strangely absent in the majority of MOOC coverage. We failed to
mention others in the Open Courseware Consortium who like us, have followed MIT’s lead and made available
their course materials, even offering access to live course events. We failed to mention Michael Nelson, who in
2005 started developing his course on web design in Wikiversity, using the model that would later be called
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Wiley Wikit. We failed to mention CyberOne: Law in the Court of Public Opinion, an open online course run by
individual lecturers out of Harvard Law School in 2006. CyberOne took the open course model further by
offering real time participation online using the ‘virtual world’ platform Second Life. We failed to mention the
work of Wayne Mackintosh who was delivering large scale open online courses through the Learning4Content
project and drawing participants in the hundreds if not thousands.
All these developments deserve to be included in the stories that make up the history of open online courses, and
massive ones at that. Their work was documented and shared through the web-logging educational
commentariat, and along with many other stories, had the cumulative influence and shared principles that lead to
the development of the early MOOCs.

A closure is happening
The editors of the Wikipedia article have, at the time of writing this article, managed to reach MOOC history
back into the 1890s, but the emergence of the term ‘MOOC’ and its appropriation by venture capitalists and the
hegemony that global universities compete to assert over the notion of online courses generally, stands to
obfuscate important critical discussion and debate.
It has been suggested that MOOCs have become part of a manufacturing of consent, a market development
exercise by technopolists who seek, among other things, to ensure investment returns and further opportunities
for commodification (Chomsky & Herman, 1988; Postman 1993). Mike Neary, Joss Winn and Richard Hall are
some of the few critical voices in this space, and Winn has been collecting links to others. They’re writing about
a confusion of the freedom of people or of content, and the radical possibilities and threats of open education.
Richard Hall laments the restriction on discourse about open education:
Moreover, their co-option by venture/finance capital operating inside private providers/using educational
technology start-ups, restrict any meaningful discussion of open education as emancipatory. It is simply reduced
to normative or deterministic ends, like employability or learning for work (Hall 2013).
We share these concerns and are experiencing the same closure on critical voice and historic connection in our
local contexts.

What is to be done?
Short of the various early developers claiming an infringement on their moral and legal rights (attribution, prior
art and so on), we need to ensure that a fuller historical account is academically developed, and that a diverse
critical discussion is heard. We need to do this in such a way that helps ensure the next development isn’t so
easily misappropriated.
Notwithstanding the numerous problems with Wikipedia as a medium for historical work, it seems reasonable to
suggest that the articles relating to MOOC and open online courses can be the place to focus our attention and
coordinate an effort. This includes the publication of new reliable academic content that will help Wikipedia
editors improve the articles.
So we propose that a concerted effort be made to ensure that Wikipedia coverage be linked up, and that it lists
all publications referring to open online course development and criticism. If the breadth and depth of
publications can be captured and monitored, we need to continuously work at incorporating key points into the
Wikipedia articles. To do this, we need Wikipedia work to become a normal course of action in the publication
of academic work. To do this, we’re proposing the following practices be adopted.
To suggest actions
1. The Wikipedia articles that relate to the MOOC article need to be brought together through either a common
Wikipedia category that is added to the bottom of the articles, and/or through a Wikipedia project space.
2. All unsupported claims within the text on the articles need to be challenged, either through use of the
Citation Needed template or the discussion pages. If these claims cannot be verified, they should be removed
from the article’s current version.
3. A wider range of reliable literature needs to be published and collected, that will help address many of the
problems in the Wikipedia coverage. The growing number of other language Wikipedia articles on MOOCs
may well be referring to literature not commonly referred to by the English editors, and may be useful for
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highlighting any blind spots or a particular ethnocentricity in the coverage.
4. The range of literature referring to MOOCs may need to be tabulated similarly to the tabulation of academic
work on Wikipedia. This might be done either on a Wikipedia project space, a user page, or a sub article that
is collected into the common category. Some of it may well be added into the bibliography sections of the
articles themselves, but would need to be quickly referred to in the article’s text.

An open future needs action
We hope that we have shown a need for coordinating a deeper appreciation of the history and critical ideas that
have contributed to the development of open online courses over the recent years. We’ve attempted to highlight
at least one blind spot in the mainstream commentary on MOOCs - that being a dilution of at least one meaning
of the word open, and a loss of appreciation for the relevance of that meaning and how it has been enacted in the
past. As the global universities, businesses and commentators continue to appropriate the concept, we may
increasingly see it as a form of ‘open washing’, and recognise that we risk losing ground in the effort for free
and open learning as an emancipatory activity (Hall 2013). As the buzz for MOOCs dies down, there is a
considerable risk that the principles of openness in education will die away with it. But there may be an
opportunity to return to some of the original intentions of open online courses, if we can draw enough
commentary to those ideas.
We’ve pointed to an interesting project that seeks to define rights for learners, and suggested that openness in
the form of invitation to collaborate, transparency and reusability are a good way to ensure those rights are met
and expanded on. We’ve suggested that Wikipedia be a central and opportune organising space to address the
history of open online course development, and to connect up the range of principles and practices that have
informed it. We hope that this will help maintain a trajectory toward emancipatory purpose in open online
courses, and help steer us away from the vacuous meaning of ‘access’.
If we succeed in promoting this range of actions, then we look forward to a future where more people will better
understand these concepts and where critical thinking and discourse may thrive and inform our developments.
For us, we haven’t found a better way to practise openness other than to continue developing from a Commonsbase such as through Wikiversity, neighbouring Wikipedia and the Wikimedia Commons. The scale and success
of these projects seem like the best defence to misappropriation, enclosure, privatisation and commodification.
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Refreshing the eLearning guidelines: realigning rhetoric
and reality
Oriel Kelly
New Zealand Tertiary College
First launched in 2005, the New Zealand eLearning Guidelines (NZeLgs) provided a set of
questions to drive improvement in the tertiary sector’s capability to deliver eLearning. This paper
describes a joint AKO Aotearoa/New Zealand Tertiary College (NZTC) funded project which has
updated and enhanced the guidelines (eLg) for the tertiary sector during 2013 /2014 and which
now provides access via a new website: (www.elg.ac.nz). The guidelines provide prompts for
good practice as a guide to designing, implementing and enhancing eLearning for an expanded
range of participants in the process – the learner, the teacher, the manager, the organisational
leader and quality assurance bodies. The process of how the refreshed guidelines came to be will
be shared, along with the principles underpinning the prompts for each of the different
perspectives which have been designed to foster quality provision of eLearning for the sector.
Keywords: eLearning, eLearning guidelines, prompts for practice, effective practice, perspectives

Introduction
eLearning has matured rapidly and is now a given in most tertiary contexts. Every provider seems to have some
form of online provision for its students, and has had for some time. (Gunn, 2010; JISC, 2011; Guiney, 2011).
However quality varies and remains a challenge (Brown, 2013).
The New Zealand e-Learning Guidelines (NZeLgs) were originally developed for the tertiary sector in 2005.
They were to drive improvement in capability and enable practitioners to share good practice in eLearning
provision, staff development and planning for eLearning. Following the themes in the literature of the time, the
guidelines were developed in consultation, suggested good practice - via questions - and were enabling and
localized. (Milne & Suddaby, 2005). The intended audiences were teaching staff, managers and support staff,
and the questions addressed teaching activity and principles such as best practice, collaboration, innovation and
learner-centeredness. Presented as a cube, the Guidelines were hosted on a wiki, so that they could be further
developed as eLearning understanding evolved. The NZeLgs framework generated 21 implementation projects
(Milne & Hegarty, 2008), one of which was undertaken by New Zealand Tertiary College (NZTC).
NZTC implementation case study using the 2005 NZeLgs
New Zealand Tertiary College is an early childhood education (ECE) qualifications provider whose students are
high touch, low tech covering a wide age range. NZTC though saw the potential to offer a viable alternative to
classroom learning through the use of quality online provision. The flexibility it offers students was highlighted
by Du Plessis, Walker & Naughton (2008), where student teachers are not prevented from attending class for
geographical reasons or are constrained by class schedules, but instead could use web-enhanced distance
learning to complete their studies. Key to the approach was the utilization of the original NZeLgs.
When embarking on the move to eLearning provision, the NZeLgs provided challenging questions to which the
staff at the institute had to provide answers. Each Guideline was considered, agonized over, and answered via a
process involving all levels of the organization so that implantation could be achieved with as high a quality as
possible. The result was a clear organizational approach to online eLearning provision in ECE encompassing
policies, procedures, learning design and delivery, as explained in the original case study (Fox, 2008).
Audited by the eMaturity Model (eMM ) in 2010 the organization was found to have robust structures and
processes that took into account all aspects of the design, implementation and support for students in the
eLearning environment (Marshall, 2010). A second audit in 2012 was even more pleasing, finding improved,
sustainable and appropriate processes in place (Marshall, 2012). By comparison with other tertiary providers,
NZTC had enhanced their provision even further by strengthening any weak areas revealed in the first audit,
again relying on the 2005 NZeLgs to achieve this. The College recently celebrated five years of online provision
for students.
But that was based on the 2005 version of the guidelines, now somewhat dated (Springett, 2012) as eLearning

has evolved and become commonplace. The next section describes the outcomes of a joint AKO Aotearoa /
NZTC project “Raising the eBar: Reviewing and implementing the New Zealand eLearning Guidelines”.

Refreshing the guidelines
The intention of this current project was to update the guidelines thereby enhancing their usability and
accessibility. The task was to identify those guidelines that were effective and did not need to change, those seen
as effective but in need of updating since 2005,and remodel those no longer effective, in line with current
literature and practice. The project would also develop new guidelines where gaps were identified.
The approach
The refreshing of the guidelines began with an extensive document analysis. The existing guidelines were
investigated for currency against a backdrop of literature review and modern practice, including other
benchmarks such as those produced by ACODE (2007) and the QAA Code of Practice (2010) and revised where
appropriate. The original guidelines had three perspectives: learner, teacher and manager. The gap analysis
suggested value in including the perspectives of organizational leaders and quality assurance bodies, as these
audiences had not been considered in the original project. These additional perspectives would hopefully prove
advantageous for quality assurance bodies needing questions to ask around eLearning, and organizational
leaders proposing to include eLearning aspects in their vision and strategic planning.
The guidelines development mirrored the principles established by the original project: to be developed in
consultation, to be presented as suggestions, to be enabling and to be localized (Milne and Suddaby, 2005). The
new guidelines associated with each of the five points of view were then grouped into the phases of designing,
teaching and evaluation and circulated for further consultation.
An expert review panel was established (the eLg Reference Group) comprising both local and overseas
contributors. Panel members included teaching practitioners, researchers, a librarian, IT specialists, academic
support specialists and the New Zealand Tertiary eLearning Reference Group, and their input was regularly
sought on both the scope and appropriateness of the emerging guidelines. The guidelines went through several
drafts as a result. In parallel, the eLg Reference Group was asked to contribute resource material to support later
implementation.
In addition, there was extensive consultation about the design and ease of use of the website for the access to the
materials as part of the review process and suggestions were implemented leading up to the launch.
The perspectives
The refreshed eLearning guidelines (eLg) are prompts for good practice and again take the form of questions to
which Yes/No answers are not expected. They contain five perspectives.
• Learner perspective - which is the student voice, and encourages users to examine their practice and
delivery from the learner point of view. It includes the expectations, requirements and participation of
learners in the process. While not specifically targeting students, is does comprise the kinds of questions
students would want answered.
• Teacher perspective – which considers practice from the educator’s point of view. It includes the
development of teachers for eLearning, their different roles in the process and the evaluation of practice.
• Manager perspective – this encompasses the wide range of management positions, reflecting the increasing
diversity of managers involved in the process. They are asked to consider the support they give to the
eLearning process, and the prompts include policies and procedures that underpin eLearning provision.
• Organizational leaders perspective– this is where the vision for eLearning is considered, and also includes
the strategic planning and financial aspects of eLearning provision.
• Quality assurance bodies perspective – this perspective encourages consideration of practice from the point
of view of accrediting bodies. It includes underlying principles, policies and processes in relation to the
vison. An accreditation panel should expect organisations to be able to answer such questions.
The questions are further grouped into the phases of designing, implementing and enhancing.
The Designing prompts encompass the planning, design and preparation of eLearning and assessment materials
for delivery to a set of learners. They consider collaborative design, teaching, learner skills, needs and support.
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The Implementing prompts are to support the effective delivery of eTeaching and eLearning, considering
teaching, collaboration, professional development and technical aspects. The Enhancing prompts probe the
planning for ongoing improvement and sustainability for eLearning, considering ongoing professional
development and the gathering and use of evidence for continued improvement and effectiveness.
The guidelines are by no means considered complete, and will, hopefully, be added to as time passes, more
research into eLearning is completed and more effective practice emerges.
The website and resources
The eLg are presented on www.elg.ac.nz a purpose built website which provides quick access to the guidelines
for each perspective. The guidelines are available for download in PDF format to enable users to focus on a
particular point of view, and investigate their practice. The prompts will either confirm effective practice or
uncover an aspect worthy of further investigation.
A workbook is available for each perspective, again in PDF format, to support interaction with the guidelines
and application within a tertiary organization. It is expected that users will assemble evidence in order to answer
the prompt or initiate a plan to implement a necessary improvement in an area revealed by the guideline.
There are associated background resources for each perspective, which are available for advice when the
answer to the prompt was “no”. A collection of universal resources which apply to all perspectives is provided
in addition to those for the individual perspectives.
The resource set contains no material older than 2009, and all are freely available to access, nearly all by the
link included in the PDF, and they will be updated regularly by the community which is anticipated will form
around the guidelines.

Figure 1: Screenshot of the eLg website
Together the eLg and the resources draw attention to underpinning principles of good practice in the design,
delivery, assessment and evaluation of learning and teaching supported by technology. With the addition of the
two new perspectives, they should also support the future proofing, expansion and sustainability of eLearning
for tertiary organsations no matter where they find themselves on the development continuum.
Where to from here?
The next phase of development will involve the creation and maintenance of a vibrant community around the
eLg. The Reference Group will morph into an eLg Advisory group tasked with expanding awareness of the site
and sustaining the development and currency of the guidelines themselves. This will involve contributing to a
communications initiative, submitting recent resource and reference material to populate the site and ensuring
the value and currency of the material available.
The previous guidelines were embedded by case studies of implementation and a similar initiative will be
undertaken again. Users will be invited to submit a description and evaluation of their application of the eLg in
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their organisation for publication on the site. This will foster the showcasing of effective practice in eLearning
and eTeaching, aligning rhetoric with reality, and providing a further baseline for critique.
To assist the process, a series of workshops is planned to support the application of the eLg and the investigative
process for and with organisations along with further publications in the sector.
The provision of regular news items on the site will keep the eLg community informed, and invitations to
submit case studies and other references should ensure the involvement of a wide range of contributors to the
enhancement and currency of the resource for the entire tertiary sector. Together the community can work
towards the establishment of quality provision of eLearning in organisations in the tertiary sector in New
Zealand, and maybe beyond, bringing the rhetoric of eLearning more in line with the practice.
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Choosing and using Google Sites for ePortfolios at EIT
Scott Casley, Stephanie Day
Educational Development Centre
Eastern Institute of Technology, NZ
This report explains how and why Google Sites was chosen as an eportfolio management tool and
provides a brief summary of a number of case studies where this approach was piloted at Eastern
Institute of Technology (EIT) during 2013-14. The case studies were compiled after surveying the
learners and teachers involved in selected pilot courses. The report attempts to identify factors that
lead to the successful deployment and integration of Google Sites for eportfolios as an assessment
tool in tertiary learning and teaching. The report concludes that Google Sites is recommended for
use by students and staff for managing eportfolios as it is an easy to use, free and secure service
enabling reflective practice, collaboration and lifelong learning.
Keywords: eportfolio, google sites, collaboration, lifelong learning, reflective practice, assessment

Introduction
It is acknowledged that there is a strong case for using eportfolios for learning, assessment and professional
practice (Jisc, 2014). There are a number of eportfolio tools available, ranging from those specifically designed
for eportfolio use (Batson, 2011) to those that, while not designed specifically for eportfolios, meet all the
criteria for use as an eportfolio (Barrett, 2014). The purpose of this report is not to assess the value of eportfolios
per se but to find the best technology by which learners can manage an eportfolio. The main criteria in choosing
the solution was that it had to offer the learner indefinite access by not being tied to enrolment in a Tertiary
Education Organisation (TEO), be free or of minimum cost and be easy to use.
A cloud solution was identified as providing the best platform from which to manage an eportfolio. Software as
a Service (SaaS) was seen as the ideal way to provide learners with an operating-system-agnostic software,
anywhere-anytime access, and mobile integration (Velte, et al, 2009).
Criteria were developed to assess and compare a number of eportfolio management tools. From this analysis
Google Sites was chosen and piloted in a number of courses. Each course took a slightly different approach to
the deployment and use of Google Sites as an eportfolio tool.
Learners and teachers from each of the pilot courses were surveyed via an online questionnaire asking them
about their experiences using Google Sites. This feedback will be used to highlight some critical success factors
that will be used to inform future decisions regarding policies and procedures for the use of Google Sites as an
eportfolio solution at EIT.

Discussion
A core concept of the role of an eportfolio in learning is the ownership of the portfolio both in controlling access
to the artefacts and keeping the portfolio as part of a lifelong and personalised learning process (Jisc, 2014).
Therefore the core feature of the tool must be that the student owns the eportfolio tool beyond their time at the
Tertiary Education Organisation (TEO). Typically, a TEO will provide the eportfolio tool during the course
enrolment. When the student moves on the data has to be transferred to another tool or archived. The intent was
to find a solution that would allow the student to create an eportfolio that they could manage indefinitely
independent of the TEO. Ideally this tool would be low cost or free. Google Sites was identified early in the
process but due diligence required further investigation into other possible options as discussed by Batson
(2012) and Barrett (2014).
A set of criteria based on sound eportfolio practice informed by Jisc (2014), Barrett (2014) and Batson (2012)
were developed and an assessment matrix used to define the preferred solution. The requirements criteria were
assessed by a team of instructional designers and education technology experts at EIT. These were then included
in a discussion document that was reviewed and approved by the EIT Managing Emerging Technologies
(MELT) steering committee in 2012.
Two cloud services were chosen for further analysis: Google Sites and MyPortfolio. MyPortfolio is a

commercial offering of the (Open Source) Mahara eportfolio management tool. The learning technology team
then rated each of the criteria using an arbitrary scale of 1 - 5 and produced the summary below:
Functional requirements
1. Ownership and Lifelong Access – Winner: Google Sites
• Google Sites allows personal customisation.
• MyPortfolio is branded and associated with an organisation.
2. Storage and File Types – Winner: Google Sites
• Google provides 15GB (in conjunction with Google Drive) and extra can be purchased. MyPortfolio is
limited to 1GB.
• Google Sites has strong integration with Google Docs and YouTube. These services do not contribute to
storage limits.
3. Views and Permissions – Winner: Equal
4. Blogs/Journals – Winner: MyPortfolio
• Google Sites ‘Announcement’ page type does not allow guest comments. However, Google’s Blogger
can be embedded in a page.
• MyPortfolio has better blog commenting.
5. Social Tools – Winner: Google Sites
• Google has Android and other mobile integration
6. Integration with Moodle – Winner: Equal
• Google can link to Moodle without any MNet (required by MyPortfolio) configuration and has import
and export functionality.
7. Portability – Winner: Equal
• Both offer HTML export. See further discussion on Google Data Liberation tool below.
• MyPortfolio offers Lightweight Extensible Authentication Protocol (LEAP) standard export function.
However, LEAP is still not widely adopted.
8. Extra Features – Winner: Google Sites
• Google has strong compatibility and integration with other Google services such as YouTube, Blogger
and the Google+ mobile app. MyPortfolio has a limited integration with mobile apps and other systems.
Non-functional requirements
1. Ease of Use – Winner: Google Sites
• Google Sites is easy to learn and use whereas MyPortfolio was found to be more difficult to learn and
use.
2. Cost – Winner: Google Sites
• There is a small fee for MyPortfolio.
3. Community Support – Winner: Google Sites
• Google has a huge online support community with the growing use of Google Apps for Education.
• MyPortfolio has a strong online support but not as great as Google’s.
4. Adoption – Winner: Google Sites
• No statistics available for MyPortfolio usage whereas Google reports millions of users are using Google
Sites.
5. Installation and Maintenance Requirements – Winner: Equal
6. Security – Winner: Google Sites
• See discussion around security below.
7. Terms of Service – Winner: Equal
This evaluation highlighted Google Sites as the preferred eportfolio solution. The ability to own the site
indefinitely, separately from the institution was seen as the defining criteria. Another important factor was that
Google Sites is free to use whereas MyPortfolio would either cost the student or the TEO. The evaluation also
considered the fact that Google has a number of other applications that are very useful to the student including
Google Drive, YouTube and Blogger accounts all under the one sign-in. Other research (Bolliger & Shepherd,
2010; Barrett, 2014) has also shown Google Sites to be a preferred option for eportfolios.
One of the main concerns in using cloud services is around security (Velte, et al, 2009). The data security
provided by Google is described clearly in their document ‘Data and security - Data Centers’ (2014) where they
explain the great lengths they go to secure data centres.
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Using Google Drive in association with Google Sites introduces the possibility of storing gigabytes of data that
can be accessed anywhere, anytime, by many devices and all commercial operating systems. It should also be
noted that the amount of storage available free to Google users (15GB) is also greater than that available from a
typical TEO file system.
Users of Google Sites also have the option to move their data if required using the Data Liberation Tool
(“Google Sites Liberation”, 2009). This tool allows the user to download the whole site as a standard HTML
website. The ability to move the whole site is another level of security for the user. This ability alleviates some
of the risk involved in the use of cloud services, including possible changes in terms of service and cessation of
the service offering (Velte, et al, 2009).
Google Sites deployment and use
In 2012, after a discussion with the Tairāwhiti Education Technology Advisor, the tutor teaching the Certificate
in Applied Professional Skills Level 1 (CAPS) decided to replace the student’s traditional hard copy
photographic portfolio with a Google Site eportfolio. This was seen primarily as a measure to reduce the cost of
printing photos. During normal classes the tutor took photos of students at work and uploaded them to Google
Photos where the students accessed and added them to their eportfolio. The students were also required to add
their personal reflections on the activities from the photos. During the course the tutor used the eportfolio to
monitor the student’s activity. Part of the final course assessment was based on the photos and quality of
reflection. This system was then adopted by the CAPS programme in Taradale and used successfully ever since.
In 2013, a number of other courses were chosen to trial Google Sites for eportfolio management. These
included: the Bachelor of Nursing Mental Health and Clinical Practice courses; the Diploma in Tertiary
Learning and Teaching Professional Portfolio; the Bachelor of Teaching Primary and the Certificate in Music.
Each deployment and use was slightly different, depending on course requirements. The DTLT Professional
Portfolio course, for example, focused on creating and maintaining a portfolio of learning and made up 100% of
the final assessment, whereas the Certificate in Music students used Google Sites as a simple journal which was
not assessed. The level of support given by the learning technologists both from the Educational Development
Centre (EDC) and Library Services also varied due to a number of factors including: how much time could be
spared in class teaching the students about Google Sites and eportfolios and the level of assessment associated
with the eportfolio.
Evaluation
A questionnaire was developed using Likert scale type questions asking learners and teachers to rate their
experience using Google Sites. The questions asked the responder to assess or give their opinion on: perceived
ease of use; the level of support received when setting up and using Google Sites; the perceived educational
value in using an eportfolio and whether Google Sites would continue to be used in the future. Approximately
600 emails were sent to both students and staff from seven programmes. A total of 45 valid responses were
received: students (n=34) and staff (n=11). No student responses were received from the CAPS programme.
From a total 45 respondents, 23 (51%) rated the setting up of a Google Site as Very Easy or Easy with 10
(21.3%) saying that they thought it was Difficult to Very Difficult. A total of 28 (62%) respondents found
Google Sites Easy to Very Easy to use once set up with only six (13%) finding it Difficult or Very Difficult.
This positive result suggests that Google Sites is easy to set up and use for most people. 11 students (32%)
responded that they will continue using a Google Site eportfolio after the course finished with 17 (50%) saying
they didn’t know. Only 6 (18%) said they would not continue using a Google Site eportfolio. This result
indicates that students value ongoing reflective practice through the use of eportfolios and is encouraging.
However, a longitudinal study is required to confirm continuing use of Google Sites.
The results were broken down further into their respective courses to see if there was any correlation between
the way the Google Sites were deployed and used versus the questionnaire results.
In the Bachelor of Nursing (Mental Health) 39% (n=13) responded that setting up a Google Site was Easy to
Very Easy. Once they had set up their Google Site 67% responded that it was Easy to Very Easy to manage their
eportfolio. It was noted that one of the lecturers was not technically proficient and did not offer much technical
support initially. This has been identified as a critical success factor in the deployment of Google Sites. The
teachers have to be able to explain how to set up the site or have a learning technologist or learning support team

492

run a training session with the group. Despite the lack of technical knowledge, feedback from the lecturers
indicated that they thought the project was successful and will continue to use Google Sites as an eportfolio
management tool.
In the Bachelor of Nursing (Clinical Practice) 64 % of students (n=11) rated their experience of setting up their
eportfolio as Easy to Neutral. This figure improved when asked about using Google Sites with 27% saying it
was Very Easy and 36% Easy to Neutral. The lecturers in this course rated the use of Google Sites as an
eportfolio tool very highly and will continue to use it. The positive result here can be attributed to the teaching
staff being very knowledgeable in Google Site eportfolios as some of them had just completed the DTLT
Professional Portfolio course.
Students from the Diploma in Tertiary Learning and Teaching (Professional Portfolio) responded positively to
the use of Google Sites. 66% (n=9) found it Easy to Very Easy when setting up the portfolio. 70% said they
would keep using their Google Site ePortfolio after the course had finished and 60% said they would use it after
they graduate. These results reflect the fact that the course required the use of an eportfolio for 100% of
assessment and teaching staff had a high level of technical ability and experience with reflective practice.

Conclusion
This report has shown that Google Sites can be used successfully, and at no cost to staff, students or the TEO,
for the management of eportfolios. The service is secure and the data portable. The eportfolio is owned by the
learner indefinitely thus encouraging lifelong learning and reflective practice. This report indicates that there is
intent to continue using an eportfolio as part of a lifelong learning strategy but a longitudinal study is required to
validate this hypothesis.
Critical success factors for the deployment and use of Google Sites were identified and include: using the
eportfolio as an assessment; setting aside class time early in the course to have trained learning support staff
teach students how to use Google Sites and the rationale behind the use of eportfolios; teaching staff
encouraging the use of, and providing feedback on, student’s eportfolios during the course.
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Learning to fish for a lifetime: Personalised mobile
academic phrase libraries – project proposal
Kay Hammond
Auckland University of Technology
This paper is the proposal for the initial phase of a research project that aims to explore student
engagement and feedback on a personalised, digital academic phrase library resource – MAPLE
(My Academic Phrase Library on Evernote). This resource offers learners a digital, assignment
focused, template where they can record generic academic phrases from their discipline specific
readings to build a personalised, discipline specific, academic phrase library. This project aims to
advance the use of academic phrase libraries from pre-selected examples to individual student /
teacher co-constructed resources. This resource situates the learner and the learning within the
discipline specific academic reading and writing contexts required to develop academic reading
and writing skills. The context is a diverse cohort of first year health students from 14 disciplines
enrolled in a compulsory academic skills paper. Some preliminary findings will be presented.
Keywords: m-Learning, academic phrase library, student engagement, Evernote

Background
Academic phrases
“I don’t know how to start my sentence!” is a familiar complaint from students learning to write in an academic
style. In writing assignments, students hunch over laptops fishing for appropriate academic sentences. To
succeed at university both native and non-native speakers of English require competence in academic discourse
in a range of situations (Biber, 2006; Wingate, 2012). Within academic discourse, as with other discourses, there
are formulaic expressions that are characteristically used by the participants in that community (Durrant &
Mathews-Aydinly, 2011). For example, in research articles there are common academic phrases such as “The
aim of this study is to…” or “Further research is needed on .…” These can be called generic academic phrases
because they are formal and functional in nature and do not contain concepts. As such they can generally be
reused without being considered as plagiarism. These phrases are some of the ‘fish’ students are trying to catch.
Within the field of English as a Second Language teaching, English for Academic Purposes, and English for
Specific Purposes, studies have directed learners’ attention to these formulaic phrases. They have used
concordance software to analyse discipline specific texts to determine commonly occurring phrases and
vocabulary (Supatranont, 2012). Some generic and many discipline specific academic phrases are not likely to
be known by students who are either native or non-native speakers of English, therefore guidance is required to
help all students acquire relevant academic phrases.
Current resources – giving fish
Academic phrases have been distributed to students in class to develop academic style (Durrant, 2009;
Supatranont, 2012) and some are also available as online resources such as the Manchester Phrasebank (Morely,
2014) and a mobile application called The Academic Phrasebank. Such resources provide a number of precollected phrases for learners to use. However, giving students pre-collected phrases can be likened to giving a
student a fish rather than teaching them how to fish. One of the main problems is these resources offer phrases
without their surrounding context. The context in which phrases occur is an important aspect of acquiring
understanding and use of them. Situated cognition argues that purposeful learning requires authentic activities
within authentic contexts (Brown, Collins & Duguid, 1989; Marco, 2011).
Constructivism, situated cognition and task based learning
Constructivism sees knowledge as built through active engagement with their environment rather than passive
reception of transmitted information (von Glasersfeld, 1989). The implications for instruction are that it should
establish learning contexts and facilitate learners making sense of their experienced world rather than being
given a predefined set of responses (Duffy & Jonassen, 1992). Brown et al. (1989) argued that educators needed
to consider the context in which knowledge was acquired since knowledge is gained through its situated use.
They noted the implications for learning are that instead of teaching isolated examples, students need to work

with the examples within the context they occur in because “Learning methods that are embedded in authentic
situations are not merely useful; they are essential” (p. 37). Furthermore, they stated the experiential nature of
task based learning is congruent with the concept of situated cognition as it allows learners to understand the
culture in which the examples are used, which in turn helps learners to participate in that culture. It is also
congruent with constructivism because it emphasises learning based on individual experience within context
(Soare, 2013).
Van den Branden (2006) stated that within the field of second language, learning task based learning is one of
the educational approaches. Tasks in context aim to achieve real goals for learners through competence in the
target language, that is, they gain competence in the language through actually using it. The goal is related to a
real need, learners are supported to acquire the language by using it, and they are evaluated by how they perform
on an assessment of their language use. Lee and Swales (2006) found strong doctoral student engagement with
building their own discipline-specific copora to develop their writing.
Nunan (2004) emphasised that active participation by the learner is critical. He described an educational
procedure as underpinned by seven principles: Scaffolding (supportive framework), Task dependency (one task
leads to the next), Recycling (multiple exposures to target language), Active learning (use what they learn),
Integration (learners see the connection between language form and function), Reproduction to creation
(learners able to create their own) and Reflection (learners reflect on how they learn). The proposed MAPLE
resource incorporates these principles. If students are going to learn how to fish, they need to know where to
find appropriate phrases, how to extract them from the original texts and how to select the most appropriate
examples for their writing style. This requires active participation by students at the site of the texts. Finally,
learners need to use their ‘catch’ to form part of their own pieces of writing.
m-Learning and situated cognition
Education has shifted towards more learner-centred pedagogy in which students have greater control over what,
where and when they learn (Crompton, 2013). Parallel to this is the development of mobile devices such as
smartphones, tablets and laptops that allow learning to occur in places and times outside of formal educational
settings. This method of learning delivery is called m-Learning; however, the definition of m-Learning is
contested and is now argued to go beyond the use of mobile technology to include other aspects such as: the
learner, the environment, collaborative practice, and sense of ownership (Traxler, 2009). Greater flexibility for
learners to engage in authentic contexts is made possible with m-Learning. Previous research has called for
studies to see past the hype of new technology and to investigate how mobile devices can actually be used in
learning (Campigotto, McEwen & Demmans Epp, 2013; Peters, 2007). Therefore, it is important not only to
develop resources based on their potential to be delivered through mobile devices but also to see how students
actually engage with them in authentic contexts and whether this leads to positive learning experiences and
outcomes.
The study context
The Knowledge, Enquiry and Communication (KEC) paper is a core paper that most first year students are
required to take in the Faculty of Health and Environmental Sciences at Auckland University of Technology
prior to entering any of 14 health disciplines. The School of Inter-professional Studies delivers this paper.
Considering the need for students to actively engage with discipline-relevant academic expressions, it is worth
exploring how students might engage with a learning resource that they can customise to collect phrases from
their own discipline and that suit their personal writing style. Individuals develop preferences in writing style
(Bobicev et al., 2013) so students may be more likely to remember and use phrases they have selected
themselves. In the KEC paper, students’ attention is already brought to the existence of these phrases; however,
there is not much time to cover them in depth due to the time required to cover other aspects and skills in the
knowledge enquiry process. Furthermore, students do the vast majority of their academic reading and writing
outside of formally structured class time. Therefore the use of personal academic phrase library could be an
effective way for students to acquire academic phrases. Students can do this within the context of their reading
by using the mobile application Evernote. Evernote is a cloud-based online application developed for note taking
and storing that allows synchronisation of information across multiple devices. The proposed study aims to
investigate this possibility. The research aims of this study are to:
1. Evaluate the use of MAPLE to develop students’ use of academic reading to develop their academic writing.
2. Train students to understand what academic phrases are and to recognise, classify, modify and collect
examples of academic phrases in their personal Evernote libraries.
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3. Examine whether students use the phrases they have collected in their written assignments.
4. Evaluate the student engagement with the resource (enhancing the learner experience, suggestions for
improvement, and attitudes to using their mobile devices for learning).
5. Use the evaluation to develop the MAPLE resource (including the suitability of Evernote as the mobile
application).

Method
Participants
Participants will be volunteers from the first year students enrolled the KEC paper in Semester two, 2014. The
expected enrollment is approximately 400 students. Focus groups are anticipated to include approximately 20
students whose use of MAPLE varies from infrequent to frequent users. Participation will range from providing
questionnaire data only, to also allowing researcher access to the student’s MAPLE and written assignments,
and to participating in a focus group. All students will have access to MAPLE regardless of whether they are in
the study or not.
Resources
MAPLE is a 15 page resource constructed in a Word document. It is organised in alignment with the functions
required for the written assessments for the KEC paper, for example, introducing a topic and defining a concept.
Within each function are three examples of generic academic phrases and a suggested starter resource or method
to find more examples. There is space below each section for students to write any notes they have about their
experience with MAPLE (see Figure 1). Evernote was chosen as the mobile application for MAPLE because it
is free and allows students to upload and modify documents on their mobile devices. Students are directed to
instructions on how to download Evernote and get a copy of MAPLE on the KEC online website. This website
also contains six modules that teach students how to: identify, find, organise, modify, collect and use generic
academic phrases. Students are instructed to use the examples they find rather than the ones provided.

Introducing a topic
Resources: Look at the introduction sections of sources.
Read sources on literature reviews (purpose & methods) – e.g. Cronin, P. Ryan, F., & Coughlan, M. (2008). Undertaking a
literature review: A step-by-step approach. British Journal of Nursing, 17(1), 38-43. (found by Googling “literature review the
first step”)

1.
2.
3.

X$[sleep]$is#an#important#part#of$Y$[a$healthy$routine].$
Within#the#field#of$X$[addictive$behaviours]$researchers#have#investigated$Y$[gambling].$
There#has#been#increasing#interest#in$X$[racehorse$injury$prevention].$

My examples
4. $
5. $
6. $
7. $
8. $
9. $
10. $
Diary space (use this space to reflect on your experience of using this structure)

Figure 1: Sample section from MAPLE
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Procedure
Participants will be recruited early in the 13 week semester. They will fill in an initial questionnaire about
demographic information and mobile device access. Students will collect and store academic phrases in their
libraries on Evernote. Students can grant access to their libraries by the researcher who will store these
electronically for analysis. At the end of the semester students will complete a final questionnaire about their
experience with MAPLE and suggestions for improvement. Those who have agreed will allow the researcher to
access their MAPLE and written assignments. Some participants will be selected to participate in the focus
groups. The MAPLE resource and preliminary findings will be presented.

Conclusion
The development of mobile technologies and pedagogies that allow greater situated learning for students offer
new possibilities to develop academic writing skills and become participants in academic and professional
discourse communities. The use of m-learning involves both technology and different learning environments.
Clearly technology can support such resources; however, what is less clear is how students will engage with the
resource, what learning contexts and experiences they will encounter and what learning outcomes will be
achieved. This paper describes an investigation into the development of an academic phrase acquisition resource
and the reality of how students engage with it. It is hoped that it will be a resource and experience that does not
just give them ‘fish’ but teaches them to fish for a lifetime.
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Using visual analytics to explore Community Engaged
Learning and Teaching at the University of Otago
Gala Hesson, A.C.M. Moskal, Kerry Shephard
Higher Education Development Centre
University of Otago
Community Engaged Learning and Teaching (CELT) is an interdisciplinary practice involving
students and the wider community. Through CELT, students acquire skills that may not be so
readily learned in formal classwork. Practitioners at this university came together to promote
CELT to the wider institution, but faced difficulty in clearly defining the boundaries of the
practice. To aid the development of a shared understanding of CELT, practitioners engaged in a
process of ‘visual analytics’. This method involved analysing data on CELT programmes through
the collaborative development of interactive visualisations. In the end, the visual analytics
approach proved useful for co-constructing a shared understanding of the CELT space.
Keywords: visual analytics, community engagement, information visualisation, higher education

Introduction
In New Zealand, there appears to be a growing need for more effective integration and interconnection between
universities, communities and schools (Butin, 2010; Gluckman, 2013). Through Community Engaged Learning
and Teaching (CELT), students acquire skills that may not be so readily learned in formal classwork, such as
critical thinking, communication skills, and cultural and social understanding (de Koven and Trumbull 2002;
O`Connor, Lynch and Owen 2011; Smaill 2010). The University of Otago recently identified community
engagement as an important strategic priority in relation to its core values and its wish to enhance student
experiences. A special interest group (SIG) of academics and general staff from this institution came together in
2011 to develop this practice-based educational process into a research-led engagement.
One of the goals of the CELT SIG was to collate lists of existing community outreach activities at the university
into an overview of the practice. This overview would then be used to promote CELT to a wider audience,
including staff, students, community members and policy-makers.
Analysis of available data on CELT programmes, however, revealed that the problem space was ‘messier’ than
originally thought. First, data on known programmes were incomplete and often originally compiled for specific
purposes. Information existed as assortments of textual data, such as lists of university and community partners,
as well as qualitative accounts of activities and experiences. A lack of common boundaries or categories,
coupled with a wide range of embedded personal interests, engendered no user-confidence in the completeness
of the lists. As a result, the data did not easily combine. Second, it became apparent that the SIG itself lacked a
cohesive model of what defined community engagement. Third, during discussions, members of the SIG also
‘discovered’ new examples of CELT that were not on existing lists.
To aid in the development of a shared understanding of the boundaries and characteristics of CELT, members of
the SIG participated in a visual analytics process (described in the next section). At the end of this process, an
interactive, web-based infographic was produced to communicate the findings beyond the group. This short
paper details the visual analytics approach taken, and outlines some of the challenges faced. A worked example
highlights various features of the process, and demonstrates the effectiveness of visual analytics as a method for
developing shared understanding of an interdisciplinary practice.

Visual analytics
Visual analytics is a multi-disciplinary approach that combines aspects of information visualisation and data
analysis to address ‘messy’ problems (Keim et al., 2008). A key feature of a visual analytics approach is the use
of interactive visualisations as part of the analysis process, as well as for presentation and dissemination.
Particularly, visual analytics is useful for developing an overview of a large information space when available
data are incomplete. Issues of data quality and uncertainty often mean automated analytic tools are unsuitable
for describing these problem spaces; human judgment and expert knowledge is instead required to contextualize
the data and fill in the gaps. Visual representation of data, coupled with user interaction, helps elicit this
knowledge, which can then be incorporated into the process as new data. (Keim et al., 2008).

The visual analytics method used to guide this project was adapted from Keim et al. (2008). The process is
iterative, and features four key steps (Figure 1). First, data are selected and pre-processed. In this step,
meaningful data are gathered from available sources, and ‘cleaned’. ‘Cleaning’ the data means: where possible,
filling gaps in the information; standardising different ways of describing the same thing; and classifying or
categorising attributes. The second step involves visualisation & hypothesis forming. Here, data are visualised to
highlight certain attributes or relationships, and hypotheses about the overall system are made. In the third stage,
users interact with the visualisation, adding their own contextual knowledge and perceptions to the data analysis.
Through their interactions, users confirm or reject the hypotheses made. Finally, in the fourth step, insights are
gained from observations of user interaction, and the process is repeated with this new data in a feedback loop.

Figure 1. The visual analytics process.
There is no prescribed number of iterations for this method. In this study, researchers repeated the process three
times, determined by the project time-line and group consensus.
Before the three iterations are described in detail below, a visual representation is provided in Figure 2. The
diagram illustrates the iterations: (1) initial data selection, (2) exploration of attributes and relationships
embedded in the data, and (3) to the final presentation of all insights.

Figure 2. A visual representation of the CELT iterations.
Iteration 1
The initial dataset comprised ‘lists’ of qualitative descriptions of CELT activities. Some quantifiable programme
attributes (such as target audience or longevity of programme) were identified in these lists, but these occurred
inconsistently across programmes. Further, when present, the way in which these attributes were represented
varied considerably (for example, longevity was described in three different programmes as ‘1 year’, ‘far too
long’ and ‘unsure’). Due to the inconsistency of these known characteristics, the initial visual concept was
illustrated simply as a broad overview of who was involved in CELT. This visualisation was intentionally
lacking in detail, acting as a ‘conversation starter’ to tease out what information the SIG deemed necessary to
include. Members were invited to sketch on paper copies of the diagram their own examples of community
engagement, or indicate different ways of organizing the existing groups. This process instigated lively debate.

501

It became clear that there were a number of competing views about how CELT should be represented within the
group, dependent on each individual’s subjective experiences and specific areas of focus. The diagram was
critiqued as not representing enough attributes to get a sense of what CELT actually was.
From this insight, it was decided to re-visualise CELT with a different focus; the next iteration would
concentrate on exploring common attributes of a subset of CELT initiatives, rather than attempting to capture
the maximum range of activities at Otago University.
Iteration 2
Researchers selected a subset of CELT programmes that exhibited some shared characteristics (specifically,
from a collection of Science Outreach programmes) as the dataset for the next exploratory visualisation. These
shared attributes included longevity of programme, whether the programme involved paid or volunteer students,
and where the outreach primarily took place. The visualisation step was semi-automated by feeding data into a
social network analysis software application (in this instance, Gephi, although this was due to it being freely
available, rather than any specific functionality). This produced a series of network graphs that highlighted some
characteristics and relationships of the CELT programmes that were not immediately observable in the data. For
example, one graph featured different coloured circle nodes to represent the length of time a programme had
been running (red nodes were well-established programmes, whereas green nodes were relatively newer). The
social network analysis software also allowed for more user interaction from the SIG; members were
encouraged to manipulate the graphs by changing node colours, sizes and the position of nodes to foreground
characteristics of interest. Consequently, this meant that the SIG could quickly and easily recognise patterns in
the data.
Through discussion and shared visual analysis of the graphs, a more comprehensive list of important
characteristics was developed. This list was distilled into a data collection form, and circulated around the SIG
for further input. The result was a list of shared attributes of CELT that most thought useful and necessary,
which would inform the development of the final infographic. The key attributes to be included were: longevity
of the programme; whether university teachers, students or community members were the primary teachers in
the arrangement; the target ‘audience’, or learners; the primary location of the activity; the University division
responsible.
With final consensus on which attributes should be represented, it was time to repeat the process again for the
final iteration.
Iteration 3
In the final iteration, the focus shifted from producing exploratory visualisations (where visualisation is used to
identify features such as trends and outliers) to producing an explanatory visualisation (presentation and
communication of insights) (Iliinsky & Steele, 2011). The aim was to communicate what CELT at Otago looked
like to a wider audience (the live infographic can be viewed at tiny.cc/cc8mlx). This would prove to be the final
‘insight’ in the visual analytics process.
To present the multi-dimensional data in a comprehensible way, researchers adopted the common mantra of
‘Information Visualisation’: “overview first, zoom and filter, then details-on-demand” (Shneiderman, 1996).
Simply put, the visualisation would provide an overview of the entire information space, but also allow users to
filter out details they deemed unnecessary, and allow them to highlight meaningful details to deepen their
understanding. In terms of the visual analytics process (Figure 1) users would be able to repeat steps 3
(interaction) and 4 (insight) as required.

Discussion
Adopting a visual analytics approach to the problem of conceptualising CELT proved useful for the researchers
in this case study. Visualisation aided the analysis of incomplete datasets, allowed the SIG to more deeply
explore the attributes of their programmes, and helped facilitate the identification of common characteristics.
Visual analytics was also a useful method for the SIG as an inter-disciplinary entity: sporadic meetings, as well
as the divergent concerns held by its members, meant efficiency became an important consideration for the
group. As Thomas and Cook note, “Visual representations make it easy for users to perceive salient aspects of
their data quickly. Augmenting the cognitive reasoning process with perceptual reasoning through visual
representations permits the analytical reasoning process to become faster and more focused.” (Thomas & Cook,
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2005, p. 69).
A number of technical issues were identified throughout the process. Issues of data quality and uncertainty at the
outset meant a much more laborious process than initially envisioned, mainly due to the extra emphasis on
creating forms and cleaning data. Also, visual analytics typically makes use of automated data selection tools to
expedite the selection process, and to uncover hidden patterns in the data (Keim et al., 2008). The datasets in
this project, though, were too small to make effective use of automated tools. This, in turn, affected the visual
exploration of the data.
Finally, the opportunity to introduce members of the SIG to a visual analytic process was regarded by
researchers as an important output in itself. As these emerging processes for handling complex data become
more commonplace in higher education, it is crucial that staff understand how, when and why to use them. In a
recent blog post, data artist Jer Thorp (2013) addressed the proclivity for people to refer to ‘visualisation’ as a
product, rather than a process. Shifting this perception is important for anyone involved in data analysis. “If we
set out to visualise, instead of making a visualisation, we can end up with any number of outcomes. In fact,
many of those outcomes may not even be visualisations, but rather solutions, new ideas, and better questions”
(Thorp, 2013). In this case study, researchers deemed the knowledge gained throughout the process as more
valuable than the final output.

Conclusion
Community engagement as a field of inquiry is still developing. Conceptually, the benefits of students engaging
with the community are well-recognised; practically, the boundaries of the practice are ill-defined. For
institutions identifying CELT as a strategic imperative, delineating clear boundaries will prove necessary for
effective implementation and promotion. Determining these boundaries may prove problematic, however, if
there is not clear understanding of what constitutes CELT amongst practitioners. In this case study, the
consensus of group members over what should be depicted in the final infographic, opposed to the debate in the
early stages of the project, suggests that visual analytics can be a useful tool for fostering this shared
understanding.
Future work will entail inviting other practitioners into the visual analytics process, in the hope that many eyes
will form a more holistic vision of CELT. Additionally, we are interested in seeing how expanding the dataset
could affect steps 1 and 3 of the visual analytics process (Figure 1). Specifically, (1) will a larger dataset present
greater opportunities to employ automated data analysis techniques, and (2) how might this inform the final
infographic? !
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A Badge of Honour: Recognising sustainable teaching
principles with open badges
William Liu
School of Computer and Mathematical Sciences
Auckland University of Technology
Mark Northover
Centre for Learning and Teaching
Auckland University of Technology
AUT University is developing a certification checklist and support materials to encourage and
acknowledge ‘green teaching’. Green teaching includes using less resources (e.g., paper, energy,
transport, etc.), making more use of online tools and activities, and including conservation and
sustainability concepts in course content. Lecturers can earn a green teaching label for their
course, which is displayed in the University’s Learning Management System. This is designed to
support a global sustainability imperative, and to align with a key strand in the University’s
strategic themes. As a part of this project we have also developed an understanding of ‘open
badges’, allowing our users to earn a verified award that can be displayed in a variety of other
online systems.
Keywords: sustainability, green teaching, energy conservation, open badges

Introduction
Concepts of conservation and sustainability (“development which meets the needs of the present without
compromising the ability of future generations to meet their own needs.” – p15, Brundtland Report, 1987) are a
common concern across many aspects of modern life, as we contemplate the cumulative effects of resource
depletion, global warming, and growing urbanisation (Brundtland, 1987). On the face of it, the awareness of
sustainability in teaching practice might seem of little significance, but as educators there are many ways we can
contribute.
At Auckland University of Technology (AUT), this work has been initiated and promoted by Dr William Liu
from the School of Computer and Mathematical Sciences. In 2012 Dr Liu was awarded a Fellowship under the
University’s Learning and Teaching Development Fund (LTDF), which provided funding for time release, and
resource support from the University’s Centre for Learning and Teaching (CfLAT), for a project entitled
‘Greener and Smarter Computing’.
The focus of this 2012 project was about material sustainability, in particular looking at energy usage. The
outcomes of this project were a literature review on current best practice in Tertiary education, and a report to
the University’s ICT Services with recommendations on smarter processes for managing room lighting and
heating, and power management of desktop computers. Following this research, Dr Liu has continued his
interest in conservation by focusing on ‘green teaching’ under a 2013 LTDF grant, and further progressed with a
2014 LTDF grant.

Green Teaching
In essence the concept of green teaching builds on the work of the Center for Teaching, Research and Learning
at the American University, Washington DC, which measures three components –
1. Reduction of paper use, through a wide range of activities involving online tools and systems
2. Reduction of energy use, such as turning off lights, heating, computers, etc. when they are not being used
3. Other issues, such as including sustainability topics within a lecturer’s own teaching discipline, to raise
student awareness
In the American University process, academic staff are awarded points based on their response to 25 items
relating to component 1 above, 12 items relating to component 2, and 8 items relating to component 3, providing
a total score out of 96. Based on the score, staff are allocated a green certification label, using a green apple
symbol (see Figure 1), ranging from 1 to 4 (90+ points earns a four apples gold label).

Figure 1: Green certification label
American University report through their website that over 300 Faculty members have engaged in the green
course certification, including over 100 in the past year, with approximately 20% achieving the Gold status.
Other models of certificating Green Teaching can be found (among others) at Howard University, where
lecturers can be rated on a two-tier system (using a ‘thumbs-up’ label); and at Duke University, which appears
to identify, on the basis of answers to 35 questions, courses and lecturers that require instructional design advice
to better meet the ideals of green teaching. The University of Northern British Columbia has used a tool called
the Sustainability Tracking Assessment and Rating System (STARS), which reports on the inclusion of
sustainability content, and lists 202 courses that meet the standard. STARS was originally developed by the
Association for the Advancement of Sustainability in Higher Education (AASHE).
Common themes in these projects are a similar combination of reducing paper use, saving energy through more
efficient room usage and student travel, and embedding sustainability concepts and awareness in teaching
(Cortese, 2003; Thomas & Nicita, 2002; Tilbury, 2004; Wals & Jickling, 2002).

Green Teaching at AUT
Auckland University of Technology has as one of its core strategic themes (theme 5), the following:
Continuous development and capacity building – contributing to environmental sustainability through
research, innovation and the practices and operations as a large organization (Strategic Plan 2012-2016)
Therefore, this project is seen as assisting in supporting the key strategic initiatives of the university. The drivers
for promoting green teaching at AUT are at least three-fold:
1. Cost effectiveness in reducing travelling and printing costs for both students and the university as a whole;
2. An altruistic, ‘social responsibility’ aspect of doing every little bit that we can in protecting global resources
and minimising pollution/global warming; and
3. Reducing the impact on our inner-city campus, resulting ultimately in reducing the need for bricks and
mortar.
While the first of these objectives is immediately tangible and measurable, objectives 2 and 3 are significantly
more intangible and long-term. It is an unproven expectation that by achieving the first objective we will
necessarily contribute to the other two.
In participating in this process, a lecturer is expected to nominate an active AUT paper that they are teaching, as
an example of their academic practice. The lecturer reflects on their use of such things as posting material
online, conducting tests online, requiring students to submit assignments (and marking and returning these)
online, and using virtual classroom or online meeting tools wherever possible or appropriate.
The project as currently designed and developed by the AUT Green Teaching Badges Team has three main
components:
1. Completing the checklist quiz, which generates the appropriate level of green label for the nominated course;
2. Participating in an online Green teaching course to address any conceptual aspects that a lecturer feels they
need assistance with. One of the activities in this Green Teaching course is to build an action plan using a
provided template; and
3. Completing a self-review and reflection questionnaire, which will hopefully result in a higher level of green
teaching qualification.
In the AUT project, gaining a specific level of qualification will generate two separate labels, one for the course
and one for the individual profile. The course label is based on the theme of a green ‘twig and leaf’, where the
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‘greener’ the course, the more leaves there are on the twig (see Figure 2). This label will show in a user’s course
list within our Learning Management System (Blackboard), and we anticipate will initiate discussions between
students and lecturers, especially where students are also enrolled in courses that do not have the sustainable
label.

Figure 2: Course label of a green ‘twig and leaf’
The certification of the staff member has generated interest in applying the concept of open badges at AUT. In
this project, open badges would allow academic staff to promote their green credentials more widely, outside of
AUT. This development is in line with the desire to increase digital engagement for our staff as well as students.
Blackboard supports the awarding of open badges, through the module called Achievements. The awarding of
an Achievement can be managed by a range of measures, including a mark in a quiz or the completion of
various online course-based activities. Specific details and instructions for creating Achievements using
Blackboard Learn can be found online.

Open Badges
The concept of open badges has developed over the past three years with much of the impetus coming from the
emergence of Massive Open Online Courses (MOOCs) (Chauhan, 2014; Gibson et al., 2013). As open access to
course participation has grown, so has the desire to gather together and display qualifications or course
completion in a framework of the learner’s choosing (Abramovich et al., 2013; Glover & Latif, 2013; Goligoski,
2012). The Mozilla Backpack project has emerged as the key hub for gathering and distributing badges. A more
detailed explanation of how open badges work can also be found on the Blackboard Help pages.
An essential component of open badges is the credibility of the ‘Issuer’. Without some evidence-based or
transparent means of earning the badge, its value is difficult to determine. Viewing a badge on a person’s site
(for example, on a blog, a Facebook or LinkedIn page) is of very limited worth if it is not possible to determine
what was required to earn it. Therefore, systems such as Blackboard and Moodle have developed well-managed
processes for defining and awarding badges to learners.
The badge can be linked directly from the Learning Management System under the learner’s account, identified
by their email address, and the backpack allows a viewer to see the credentials and criteria from the issuing
institution (see Figure 3).

Figure 3: Backpack displaying credentials and criteria

Next Steps
While the concepts and processes of this project at AUT are reasonably well defined and understood, the
implementation and promotion are less certain at this early stage. In promoting Green Teaching, we are
appealing to the social conscience of our academic staff and students. In an environment where workloads for
teaching, research and administration seem never to reduce, adding another process or expectation might be too
much for many academics. However, we are optimistic that we can generate some publicity, interest and
engagement over a period of time.
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The prototype of the online green teaching badges course will be hosted on AUTonline (AUT’s Blackboard).
We will conduct user testing by inviting a group of academics for trials in the second semester of 2014. A
future, more detailed report will present the research process, experience and final findings of introducing this
exciting new program at AUT. For future development, the process and criteria for being a green teacher, and
the green certification course may need further advancement and the processes simplified. Moreover, the current
online course is only open to AUT registered learners at this stage, and we need to develop a more open solution
to make it available to outside participants if we are to realise our goals of improving the sustainability of
teaching practices collectively.
As a project team we still have some work to do in seamlessly automating the awarding of green labels to
courses, and the concept of open badges will be entirely new to many. As a university we need to find ways to
encourage and acknowledge those who make the effort and satisfy the criteria for their Green Teaching Badge.
But the process of raising awareness of sustainability issues for both staff and students is the major objective,
and will be seen as very timely by most.
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Do we need a discussion forum?
Jennie Swann
Centre for Learning & Teaching
Auckland University of Technology
Rhian Salmon
School of Chemical & Physical Sciences
Victoria University of Wellington
This paper is a response to an issue that arose during a 2013 ascilite Community Mentoring
Project (CMP) in which the (social scientist) mentor and the (physical scientist) mentee
discovered that they had very different assumptions about the ways in which people learn online.
This paper begins a process of unpacking the complex relationships between discussion forum
behaviour and the ways in which lecturers and students think about higher education and their
disciplines. A multiple case study approach is described in which discussion forum data is
compared with themes emerging from survey and interview data in two different disciplines in
two universities. It is suggested that the roots of these differences may lie not so much in the
nature of the disciplines themselves but more in the ways in which people think in these
disciplines. These findings will be of use in course and curriculum design.
Keywords: discussion forums, online dialogue, disciplinary differences, academic practice

Introduction
In 2013 an ascilite CMP project involved the design of online learning activities for the Science in Context
Group at Victoria University of Wellington. The Group runs a suite of on-line courses that all explore some
aspect of the relationship between science and society. The courses, which are all asynchronous, and which all
contain a central discussion forum, have identical course structures and similar learning designs, but vary
significantly in the level of discussion and dialogue by students. For example, a 300-level course on history of
science run in the first trimester has a lot more dialogue than a 200-level summer course on contemporary issues
in science and society. This is a common observation and there has been a great deal of research into student
learning behaviour which attempts to explain this phenomenon (Hew & Cheung, 2008; Thomas, 2006; Wang,
2010). During the CMP project, the mentor and mentee discovered a difference in their assumptions about this
behaviour, with the (physical scientist) mentee not understanding why the (education technology) mentor was so
focussed on enhancing dialogue in the course’s discussion forum. This paper therefore describes a proposed
research study which takes a different perspective, seeking to explore the issue by unpacking the relationship
between online discussion forum behaviour and the ways in which lecturers and students think about higher
education and their subject areas.
Many of those who work in university learning and teaching centres come from a humanities or social science
background and for them it is axiomatic that knowledge is socially constructed (Redmond, Devine, & Bassoon,
2014; Swann & Albion, 2013). However, they often find ourselves at odds with lecturers in the fields of science,
technology, engineering and maths (STEM), who see their course content as something they need to explain in
order for it to be understood by their students. From one perspective, dialogue is central to learning. From
another it is an optional extra. This proposed research study will compare discussion forum behaviour with the
lecturers’ and students’ orientations to higher education and to their disciplines.

Conceptions of knowing and learning
The notion of signature pedagogies is well known (Gurung, Chick, & Haynie, 2009) and it grew out of a view of
disciplines as territories and the academics within each discipline as tribes. It has been suggested that there are
major “tribal” differences in the ways in which academics think about their disciplinary identity. This has led to
a classification of academic knowledge based on the Kolb-Biglan model (described by Becher, 2001; Fry,
Ketteridge, & Marshall, 2002; Redmond et al., 2014).

Table 1: Academic knowing and learning from the perspective of the Kolb-Biglan model
Classification
Hard pure

Knowledge is
Cumulative,
simplified

Soft pure

Holistic, concerned
with particulars
Pragmatic,
concerned with
mastery of the
physical
environment
Functional,
concerned with
enhancement of
practice

Hard applied

Soft applied

Learning involves
Abstract
conceptualisation
Reflective observation
Concrete experience
Reflective observation
Abstract
conceptualisation
Active experimentation

Leads to
Discovery or
explanation

Concrete experience
Active experimentation

Protocols or procedures

Understanding or
interpretation
Products or techniques

Disciplines
Physics
Chemistry
Maths
Humanities
Social sciences
Engineering
Dentistry
Medicine
Healthcare
Social sciences
Education
Law

The tribes and territories view has been influential for about ten years, but recent work in the field of
interdisciplinary studies has shown that this is only part of the picture (Manathunga & Brew, 2012). In a study
of academic staff responses to a professional development programme in university teaching practice, Trowler
and Cooper (2002) suggested the notion of “teaching and learning regimes” (TLR). They identified eight
components of a TLR: identities in action; power relations; codes of signification; tacit assumptions; rules of
appropriateness; recurrent practices; discursive repertoires; and implicit theories of learning and teaching. This
was a study of academic staff undertaking a professional development programme in university teaching
practice and so some of these characteristics may recede into the background in an undergraduate scenario.
In their 21st century revisitation of the notion of tribes and territories, Manathunga and Brew argued that the
very word “tribe” carries pejorative, even colonial, overtones, and suggest an alternative metaphor, “oceans of
knowledge” which opens out three domains of theoretical understanding of lecturers’ approaches to learning and
teaching. These are lecturers’ own conceptions of education; a disciplinary perspective; and the way(s) they
think about their own teaching. These domains may also be applied to a student perspective in order to generate
comparable survey and interview questions.
Conceptions of education
Lecturers’ ideas about the purpose of education may be coloured by the customs and practices of their
disciplines and they may change as they gain teaching experience. However, in a study of lecturers’ conceptions
of education, Fanghanel (2009) has identified four educational ideologies which may be described as: education
for its own sake; education to get a job; education for personal growth; and education for critique and
transformation of society.
A recent study of New Zealand graduates also found four main orientations to higher education. These were
gaining a qualification for a specific job; preparation for a job; developing life skills and learning how to think;
and education for its own sake—growing as an individual (Spronken-Smith, Bond, Buissink-Smith, & Grigg,
2009). While these are not exactly the same, they are sufficiently close for a comparison to be made between
students’ and lecturers’ educational ideologies.
A disciplinary perspective
Apprenticeship in a discipline brings with it the absorption of distinctive approaches to learning and teaching,
which in turn have their roots in a particular view of what education is. Again, Fanghanel has identified a
number of views of a discipline:
• A traditionalist view sees a discipline as a culture into which students must be socialised.
• A personal growth view of a discipline sees it as something which students need to grow into, by changing
the way they think
• A critical view of a discipline sees it as a vehicle for the development of critical thinking about the big issues
which concern us all.
• A vocational view of a discipline sees it as something which students need to experience in as authentic a
way as possible in order for their qualification to be relevant to the needs of the nation.
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Thinking about teaching and learning
The way lecturers think about their own teaching
Lecturers’ conceptions of teaching and learning have been classified along a continuum from a teacher-centred,
transmission of knowledge to a student-centred, socially constructivist approach (Eley, 2006). In a study of the
learning designs of 60 modules at the Open University in the UK, Bryan (2014) found that their theoretical
frameworks fell into four clusters, which she called constructivist, assessment driven, balanced-variety, and
social constructivist. However the relationship between teachers’ conceptions of teaching and their actual
teaching is dynamic, involving reflection on previous teaching experience, and adjustment of teaching in light of
this (Eley, 2006).
Students’ conceptions of knowing and learning
There are several theories which seek to explain how emerging and young adults think about knowledge as they
progress through their university studies. Perhaps the most useful to educators is Baxter Magolda’s (1992, 2002)
work on student epistemologies, which distinguished four ways of knowing: absolute, transitional, independent
and contextual. For each of these, there are several domains which match well with Fanghanel’s account of
lecturer epistemologies above.
Table 2: Ways of knowing and domains (Baxter Magolda, 1992)
Domains
Role of learner

Absolute knowing
Obtains knowledge
from instructor

Transitional knowing
Understands knowledge

Independent knowing
Thinks for self
Shares views with
others
Creates own perspective

Role of peers

Share materials
Explain what they
have learned to each
other
Communicates
knowledge
appropriately
Ensures that students
understand
knowledge
Provides vehicle to
show instructor what
was learned

Provide active
exchanges

Share views
Serve as a source of
knowledge

Uses methods aimed at
understanding
Employs methods that
help apply knowledge

Promotes independent
thinking
Promotes exchange of
opinions

Measures students’
understanding of the
material

Rewards independent
thinking

Is certain or absolute

Is partially certain and
partially uncertain

Is uncertain—everyone
has own beliefs

Role of
instructor

Assessment

Nature of
knowledge

Contextual knowing
Exchanges and compares
perspectives
Thinks through problems
Integrates and applies
knowledge
Enhance learning via
quality contributions
Promotes application of
knowledge in context
Promotes evaluative
discussion of perspectives
Student and teacher
critique each other
Accurately measures
competence
Student and teacher work
toward goal and measure
progress
Is contextual; judge on
basis of evidence in
context

Method
A key aspect of this research will be a more robust development of a methodology which allows exploration of
discussion forum behaviour in light of these perspectives. A multi case study approach will be taken, with each
case a different course. Staff and students in an online course in each of two different disciplines at two
universities will be surveyed to find out what they see as the purpose of education; how they see their own
discipline; and how they approach their own teaching/learning. The survey items will be drawn from the
theoretical perspectives of Fanghanel, Baxter Magolda and Eley (see above). Discussion forum data will also be
gathered from the same courses, measured in terms of number and distribution of posts across the semester, and
social network analysis as an indicator of levels of interaction among students. A social network may be
visualised as a map which shows the connections among participants. Network density is a measure of the
number of different connections that participants have with each other. Thus, a low network density indicates
monologic communications in which participants post but do not often reply to others. A higher network density
indicates a more dialogic network. Themes emerging from these data will be explored in greater depth through
interviews of the lecturers and some of the students involved in each course.
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Conclusion
This research initiative arose as a result of an ascilite Community Mentoring Project. The question of why some
students participate in discussion forums and others do not has perplexed educational researchers for more than
a decade. The perspective taken in this research study will enable the examination of discussion forum
behaviour in light of recurrent practices in the pedagogical approach of a discipline, and the ideologies and
values which underpin them. It is hoped that this will provide some answers which can inform course and
curriculum design.
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Mixed media visualization effect on student perceptions
and learning outcomes
James Birt
Faculty of Society and Design
Bond University, Australia
This paper presents a methodology and pilot study rationale to examine the effect of mixed media
visualization on learning outcomes in three dimensional (3D) modeling. The context for this study
is a university first year undergraduate interactive media and design course. Meta analytic studies
in the use of visualizations show positive improvements in learning outcomes among low and high
spatial learners. But often these studies are focused on single media and virtual representations.
Many multimedia learning studies do not take into consideration important factors that could
influence the appropriate selection of media. This exploratory study aims to address this through
the evaluation of physical and virtual media using 3D printed, virtual reality and two dimensional
(2D) projections. A design science research methodology is proposed outlining several core
guidelines evaluating the technology media method through learner blogs. The aim is improved
learner engagement and outcomes through more meaningful learning activities.
Keywords: 3D printing, virtual reality, mixed media learning, design science research

Introduction
The use of multimedia visualization as positive learning support tools are well documented and accepted
(Mayer, 2005, 2008). The fundamental question is not whether visualization affects learning but how to take
advantage of the various visualization media so that instructions and learning can be more effective (Kozma,
1991, 1994). Meta-analytic studies in two and three dimensional (2D and 3D) visualization show positive
improvements in learning outcomes among low and high spatial learners (Höffler, 2010). However, these
studies are to date inconsistent (Huk, 2006). Some learners learn better when provided with static pictures
affording them the opportunity to build their own mental model (Mayer, 2008). Other learners learn better
through provided dynamic models or haptic physical manipulation (Hwang & Hu, 2013). Typical studies
examine only single media coding of the visualization (Höffler, 2010) but secondary modality or multi-modal
instruction is important (Mayer, 2005, 2008).
Learning is considered to be an active process influenced by prerequisites of the learner (Mayer, 2005, 2008). In
the context of 3D modeling, 3D spatial visualization is necessary, as it is involved in visualizing shapes, rotation
of objects, and how pieces of a puzzle fit together (Sternberg, 1990). Compare that when encountering an image
of 3D objects projected on a 2D screen or reference photograph. This is the common media used when teaching
students 3D modeling. While these representations enabled learners to visualize the subject for modeling, this
information literally falls flat. Many multimedia learning studies have not taken into consideration important
factors that could influence the appropriate selection of media and have thus failed to yield conclusive design
guidelines (Samaras, Giouvanakis, Bousiou, & Tarabanis, 2006).
There are many challenges to visualizing information including choosing between 2D and 3D interfaces,
physical or virtual navigation, interaction methods, and selecting an appropriate level of detail (Hwang & Hu,
2013). Visualization for teaching and learning is nearly ubiquitous. In many cases, visualizations represent
either reality, or an approximation of a physical reality. In this problem domain cutting edge Virtual Reality
(VR) devices could hold the answer as objects can be explored in 3D space but even an object displayed using a
3D VR display can’t be touched and held. While haptic technology may hold out the promise of adding the
dimension of touch to digital information, there is no substitute on the near-term horizon for gaining the
knowledge that we gain by holding and manipulating a physical 3D object. 3D printing offers a way to bridge
this gap between the virtual and the real (Loy, 2014).
No particular media is necessary for learning, nor is a particular method however both media and methods
influence learning by influencing each other. In good design, media and methods are inexorably confounded
(Mayer, 2005, 2008). Media constrains and enables methods and methods take advantage of media capabilities
(Kozma, 1991, 1994). This paper presents a rationale for a mixed media approach which affords positive
impacts on student learning outcomes in the context of 3D spatial modeling. A design science research
methodology is presented outlining several guidelines for conducting and evaluating the pilot study.

Project rationale
Research into teaching and learning with new technologies is a current and relevant area of inquiry. Educational
institutions are increasingly engaged with integrating new technology into the delivery of course materials and
in the provision of alternate methods for learning (Johnson et al., 2013). Educational technology has seen a shift
from media as conveyors of methods to media and methods as facilitators of knowledge-construction and
meaning-making on the part of learners (Kozma, 1991, 1994). There is however, criticism of innovative
technology as technology for technology sake (Hooper & Rieber, 1995).
Technology by definition applies current or evolving knowledge for useful purpose. Therefore a differentiation
between innovative and substitutive uses of technology is required (Garrison & Vaughan, 2008). Learners and
educators must enter into a collaboration or partnership with technology in order to create a community (Zhao &
Kuh, 2004) that encourages and supports the learning process. The perspective of the classroom therefore
changes to become learner centered (Weimer, 2013) emphasizing a wider range of skills (Huk, 2006). In this
model technology must be justified and student expectations addressed to achieve active engagement (Smith,
Sheppard, Johnson, & Johnson, 2005) or presence (Garrison & Vaughan, 2008) through technology. The
technology must afford (Hooper & Rieber, 1995) an improved and real educational benefit and not mere
distraction to meet the opportunities that the technology may offer. This leads to improved engagement, more
meaningful learning activities, and greater learner responsibility for their own learning.
As discussed there are many challenges to visualizing information in 2D and 3D. In the context of this study the
problem domain is the acquirement of theoretical and practical knowledge about 3D graphics and design. This is
an important topic that should be exercised by students in an interactive design curriculum. The fundamental
objectives are exploration of 3D geometry including moving, orienting, constructing, visualizing and
communicating. The 3D development pipeline emphasizes the importance of exploring different media
representations but typical methods involve only 2D reference images and 3D objects projected in 2D. Höffler,
2010 showed that high and low spatial learners show positive improvements in learning outcomes through 2D
and 3D visualization but these studies are often inconsistent (Huk, 2006). Typically only single media coding
methods are examined but secondary modality or multi-modal instruction is important (Mayer, 2005). In
exploring a mixed media approach to learning the use of cutting edge VR technology and 3D printing holds
great promise (Fowler, 2014; Hwang & Hu, 2013; Loy, 2014).
VR technologies are mature, but the uptake in education has been hindered by cost, expertise and capability.
This is now changing with the recent wave of low cost immersive 3D VR technology by vendors such as Oculus
Rift TM (http://www.oculusvr.com/) and powerful interactive 3D visualization software platforms such as
Unity3D TM (http://unity3d.com/). There is an impending market for commercial VR systems highlighted by the
recent acquisition of Oculus Rift by Facebook and vendors such as Sony entering into the commercial VR
sector. When considering VR there are three defining factors: (i) illusion of three dimensions, (ii) smooth
motion, and (iii) level of interactivity (Wann & Mon-Williams, 1996). While the latest technology assists with
the first two factors there is still an innate lack of physical haptic feedback that one gains through physical
media manipulation (Fowler, 2014).
3D printing offers a way to bridge the gap between the virtual and the real. 3D printing has seen an explosion in
the past five years due to low cost fused deposition modeling (FDM) systems by makers such as MakerBot TM
(http://www.makerbot.com/). 3D printing at its basic level uses an additive manufacturing process to build
objects up in layers using plastic polymer. Although the process is slow 3D printing creates direct links between
a virtual 3D based model and the formation of an accurate physical representation from that model (Loy, 2014).
This direct linking of object making to computer modeling, changes the relationship of the student to the making
process. With rapid changes in today’s digital economy, learners must adapt and comprehend multiple
disciplines and skills in design and technology to remain internationally competitive and motivated (Keppell,
Suddaby, & Hard, 2011). It is therefore appropriate and timely to not only adopt these cutting edge technologies
but appropriate and necessary for students to learn about these technologies and apply their use in the classroom.

Project methodology
As prior research has revealed there are strengths and weaknesses in the impact of any single technology on
learning, and that learners themselves have different styles and capabilities, the research focus is therefore on
the synergy among the visualizations to create and reinforce the material to be learned. Thus the first research
question is: RQ1: “How do learners perceive the comparative capabilities of visualization media to support
learning?” But as learning is a process of gaining new knowledge (of the material in the curriculum) and
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familiarity (with the technology) it is reasonable to assume that learners perceptions will differ between specific
lesson tasks and will change over time. Thus a second question is required: RQ2: “Do learners preferences for
visualization technologies change with task or over time?” A design science research methodology (Hevner,
March, Park, & Ram, 2004) is proposed for this study and method guidelines addressed including: (i) artifact
design; (ii) problem relevance; (iii) design evaluation; (iv) research contribution; (v) research rigor; (vi)
search process; and (vii) research communication
Table 1 outlines the proposed learning objectives and applied media conditions developed in accordance with
the artifact design. The technology affordances (Hooper & Rieber, 1995) and necessity for a dual coding
method (Mayer, 2005, 2008) have been addressed.
Table 1: Learning objective and applied media conditions
Learning Objective
Apply geometry construction methods in the design of 3D models
Demonstrate applied knowledge of curved surfaces in the design 3D models
Apply material shader algorithms in the design of 3D models
Apply texture mapping methods in the design of 3D models
Demonstrate applied knowledge of lighting theory in constructing 3D scenes
Demonstrate applied knowledge of Level of Detail in constructing 3D models

Applied Media Condition
2D
Y
Y

3D VR
Y
Y
Y
Y

3D Print
Y

Y
Y

Y
Y
Y

To address problem relevance a technology visualization is constructed for each learning objective and media
condition. An illustrative example of the geometry construction learning objective is provided in figure 1. The
model is constructed using a benchmark lesson plan (Autodesk, 2013) to construct a 3D temple. The resulting
model is 3D printed using a MakerBot TM Replicator2 and placed into a VR simulation environment using
Unity3D and the Oculus Rift. The result affords learner centered (Weimer, 2013); active engagement (Smith, et
al., 2005) through physical and virtual interaction with the visualization media. This in turn allows both high
and low spatial learners to engage and conceptualize the object before constructing their own example.

Figure 1: 3D virtual and physical technology visualization of geometry learning objective
Learning journals or blogs have been shown to allow learners to record their systematic thoughts and facilitate
student self-reflection (Garrison & Vaughan, 2008). This evaluation method satisfies the need to evaluate the
design and is proposed to record learner observations, testing, and simulation experiences of the media
conditions. A dual representation is presented for each media condition enabling direct comparison between the
media methods. For each learning objective the following stimuli questions are proposed.
1.
2.
3.
4.

Which media form(s) engaged you and what aspect(s) made it engaging?
Which media form(s) did you find most memorable in your understanding of the objective and why?
Discuss the differences in media form (clarity, visibility & interactivity) and limitations (constraints).
For the purpose of demonstrating the objective to a design team, which media would you use and why?

In using design science research the aim is to test how well the media works for the proposed learning objectives
and study environment. The research contribution and rigor is achieved through creative development and use
of the fore mentioned evaluation method. This enables assessment by the learners regarding media fidelity and
implementation method and assessment of the learners by assessing the students through creative assessment
using the learning objectives as assessment criteria. The outcomes contribute to existing research literature in
education technology and visualization. Design science is inherently iterative or the search process for the best
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or optimal design. This reflects well the modeling development pipeline or prototype development cycle.
Through multiple iterations and exposures to the technology students will improve not only learning outcomes
but an understanding and working knowledge of the media technology and purpose. Finally, the method requires
both technology presentation and discussion and a method of pedagogy improvement to communicate the
research to both technologists and learning managers. The effects of the mixed media visualizations on learning
will be evaluated through qualitative analysis of the journals (and supplementary comments) and academic
performance in the class. The outcomes will be analyzed using NVIVOTM (http://www.qsrinternational.com)
and qualitative analysis correlated against existing literature and student outcomes.

Conclusion
In this paper, the study rationale, methodology and intended outcomes for a pilot study that seeks to investigate
the effect of mixed media visualization on learning outcomes in 3D spatial modeling was presented. A
technology framework and set of guidelines for achieving this through design science research is proposed. The
developed resource examples as well as qualitative analysis of learner evaluations, relationship to existing
literature and learning results will be practical outcomes of the project from which member of the education
technology community will benefit.

References
Autodesk. (2013). Modeling a polygonal mesh from a reference image. Retrieved 27/06/2014, from
http://download.autodesk.com/us/maya/maya2013_getting_started/
Fowler, C. (2014). Virtual reality and learning: Where is the pedagogy? British Journal of Educational
Technology.
Garrison, D. R., & Vaughan, N. D. (2008). Blended learning in higher education: Framework, principles, and
guidelines: John Wiley & Sons.
Hevner, A., R , March, S. T., Park, J., & Ram, S. (2004). Design science in information systems research. MIS
quarterly, 28(1), 75-105.
Höffler, T. N. (2010). Spatial ability: Its influence on learning with visualizations—a meta-analytic review.
Educational Psychology Review, 22(3), 245-269.
Hooper, S., & Rieber, L. P. (1995). Teaching with technology. Teaching: Theory into practice, 2013, 154-170.
Huk, T. (2006). Who benefits from learning with 3D models? The case of spatial ability. Journal of Computer
Assisted Learning, 22(6), 392-404.
Hwang, W.-Y., & Hu, S.-S. (2013). Analysis of peer learning behaviors using multiple representations in virtual
reality and their impacts on geometry problem solving. Computers & Education, 62, 308-319.
Johnson, L., Adams, S., Cummins, M., Estrada, V., Freeman, A., & Ludgate, H. (2013). The NMC horizon
report: 2013 higher education edition. Retrieved from http://www.nmc.org/publications/2013-horizonreport-higher-ed
Keppell, M., Suddaby, G., & Hard, N. (2011). Good Practice report: technology-enhanced learning and
teaching. Australian Learning & Teaching Council.
Kozma, R. B. (1991). Learning with media. Review of educational research, 61(2), 179-211.
Kozma, R. B. (1994). Will media influence learning? Reframing the debate. Educational technology research
and development, 42(2), 7-19.
Loy, J. (2014). eLearning and eMaking: 3D Printing Blurring the Digital and the Physical. Education Sciences,
4(1), 108-121.
Mayer, R. E. (2005). Cognitive theory of multimedia learning. The Cambridge handbook of multimedia
learning, 31-48.
Mayer, R. E. (2008). Applying the science of learning: evidence-based principles for the design of multimedia
instruction. American Psychologist, 63(8), 760.
Samaras, H., Giouvanakis, T., Bousiou, D., & Tarabanis, K. (2006). Towards a new generation of multimedia
learning research. AACE Journal, 14(1), 3-30.
Smith, K. A., Sheppard, S. D., Johnson, D. W., & Johnson, R. T. (2005). Pedagogies of engagement:
Classroom!based practices. Journal of Engineering Education, 94(1), 87-101.
Sternberg, R. J. (1990). Metaphors of mind: Conceptions of the nature of intelligence: Cambridge University
Press.
Wann, J., & Mon-Williams, M. (1996). What does Virtual Reality NEED?: human factors issues in the design
of 3D computer environments. International Journal of Human-Computer Studies, 44(6), 829-847.
Weimer, M. (2013). Learner-centered teaching: Five key changes to practice: John Wiley & Sons.
Zhao, C.-M., & Kuh, G. D. (2004). Adding value: Learning communities and student engagement. Research in
Higher Education, 45(2), 115-138.

517

Contact author: James Birt, jbirt@bond.edu.au
Please cite as: Birt, J. (2014). Mixed media visualization effect on student perceptions and learning outcomes.
In B. Hegarty, J. McDonald, & S.-K. Loke (Eds.), Rhetoric and Reality: Critical perspectives on educational
technology. Proceedings ascilite Dunedin 2014 (pp. 514-518).
Note: All published papers are refereed, having undergone a double-blind peer-review process.
The author(s) assign a Creative Commons by attribution 3.0 licence enabling others to
distribute, remix, tweak, and build upon their work, even commercially, as long as credit is
given to the author(s) for the original creation.

518

The focus group method: Generating high quality data for
empirical studies
Julia Hallas
Auckland University of Technology
This paper discusses the practical implications of planning for and conducting focus groups in
order to ensure that the required data can be generated during the interview. The paper centres on
three activities researchers new to the method could engage in, to acquire the methodological
knowledge and practical skills necessary to generate the data for an empirical study. Within the
context of an empirical study in progress, the three activities are discussed in detail: undertake a
literature review, develop a comprehensive interview schedule, and conduct a focus group pilot.
Researchers who centre their attention on these activities are more likely to succeed in generating
the high quality data required, as they will be engaged in the most beneficial aspects of planning
and conducting the focus group interview.
Keywords: focus groups, interview schedule, interaction, technology adoption

Introduction
“A focus group is a special type of group in terms of purpose, size, composition, and procedures” (Krueger &
Casey, 2000, p. 4). Traditionally used in social science research (Merriam, 2009), the purpose of the group is to
bring people together, in order to listen, and capture their attitudes, experiences or perspectives on a focused
topic, or specific set of objectives (Krueger & Casey, 2000; Richards & Morse, 2013; Subramony, Lindsay,
Middlebrook, & Fosse, 2002). Used as both an interview and an observational technique (Teddie & Tashakkori,
2008), the focus group allows researchers to gain access to issues around a topic, particularly when not much is
known about that topic (Richards & Morse, 2013). For example, the data may be used to scope themes and write
questions for other methods such as individual interviews or surveys (Rabiee, 2004; Walston & Lissitz, 2000).
This paper reports on one methodological aspect of a larger empirical study in progress. The aim of the multicase study in progress is to investigate how the phenomenon of technology adoption occurs for lecturers within
workplace contexts in a university. While the literature on the adoption of technology in higher education has
tended to focus on students’ perspectives, less attention has been directed towards understanding university
lecturers’ experiences (Gerbic, 2012). Additionally, Ottenbriet-Leftwich, Glazewski, Newby, & Ertmer (2010)
argue that not only are lecturers’ perspectives on technology lacking in the literature, when they are
acknowledged, they tend to be portrayed as being incapable of implementing technology effectively. The study
in progress study seeks to address these issues. Although studies on technology adoption have tended to take a
quantitative approach (Rogers, 2003; Straub, 2009; Thong et al., 2006), this approach is less appropriate for
studying the consequences of adoption (Rogers, 2003) by university lecturers. A qualitatively richer and deeper
understanding of this this phenomenon may be achieved by meeting directly with lecturers, both collectively
and individually, in order to gather stories of what it is like to adopt a technology for learning and teaching.
Accordingly for the study in progress, focus groups were chosen as a way of scoping lecturers’ experiences,
with the data used to inform the subsequent individual interview schedule in phase two of the research. This
methodological decision provided the author, who was new to the method, the opportunity to develop the
knowledge and skills required to plan and conduct focus group interviews.
Drawing on the research and practice literature, this paper discusses three activities researchers new to the focus
group method can engage in to acquire methodological knowledge and practical skills to generate the data
required for an empirical study. The effort required to organise participants for focus groups is considerable,
therefore the potential to take advantage of its interactive nature should not be jeopardised by inadvertently
running it like an individual interview. The question that guided this paper is, what activities could a researcher
new to the focus group method undertake in order to learn how to generate the data required for an empirical
study? Three activities were devised and are discussed below: (a) undertake a literature review to develop
knowledge about the kinds of data that may be generated for analysis, (b) develop an interview schedule to
guide the process of generating the required data, and (c) conduct a pilot focus group interview to develop skills
in generating data.

Generate the high quality data required for analysis
The first activity, a review of the literature, revealed a number of ways in which the high quality data required
for analysis might be generated. The text - Focus Groups by Krueger and Casey (2000), provides an overview
of how to plan for, conduct and analyse focus groups, including chapters allocated to developing questions,
selecting participants, and reporting. A review of the literature highlighted the importance of considering at the
planning stage, how the focus group data will be analysed. In their text, Krueger and Casey (2000) describe
strategies for analysing the content in data - what participants discuss in the group. However the literature
describes another strategy, that of analysing the interaction between participants – what participants are trying to
learn, i.e. how they try to understand and conceptualise the issues under discussion (Wilbeck, Abrandt Dahlgren,
& Oberg, 2007). Understanding how the interactive activities occur in the group may be enhanced by focusing
on the co-construction of knowledge (Wilbeck et al., 2007) and it is this interaction between participants, which
yields high quality data (Wilkinson, 1998). Consequently a main benefit of reviewing the literature was
identifying the importance of active discussion to encourage the co-construction of knowledge between
participants. By capturing this complex interaction between participants in focus groups (Richards & Morse,
2013), the interactive factors may be analysed, providing another dimension for researchers to reflect on their
findings (Wilbeck et al., 2007).
Compared to the individual interview method, the main strength of the focus group method is the group
dynamic created by the participants. Accordingly Wilbeck et al., (2007) argue that the interaction itself has
rarely been evaluated, analysed or discussed about the focus group data collected for empirical research.
Findings are often reported using individual quotes from participants, giving “the impression that individual
viewpoints can be isolated from the context in which they were expressed” (Wilbeck et al., 2007, p. 259). It is
the social interaction in focus groups that create synergies; encouraging participants to act in ways they would
not do in an interview or survey (George, 2013; Wilkinson, 1998). When synergies are created within a dynamic
group, researchers are able to “study how people engage in collective sense-making” (Wilbeck et al., 2007, p.
249), ensuring that the type and range of data gathered is often deeper, richer and more complete (George, 2013;
Rabiee, 2004; Walston & Lissitz, 2000). This allows the researcher to analyse how participants’ views are
constructed, expressed, defended or even modified within the context of the discussion (Wilkinson, 1998).
The review of literature showed that the main strength of the focus group method is the co-construction of
knowledge between participants. In order for a researcher to capitalise on this strength to generate the required
data, it is vital to develop skills in planning the focus group interview, and this is addressed in the next section.

Develop an interview schedule
The second activity involved the development of an interview schedule. The interview schedule is a practical
tool which acts as a guide to keep the moderator (the name of the person who facilitates the focus group) on
track, reminding them of specific techniques which may be used to generate the data required. For the
inexperienced focus group moderator, the development of an interview schedule is crucial to preparing for the
focus group, and guides the session from start to finish. Aspects to consider include: length of session, selection
of participants, scripting, and development of questions.
Consideration should be given to the length of time allocated for the focus group and the number of participants
taking part. A typical session should take between 1.5-2.0 hours (Richards & Morse, 2013) and should consist
of between 6-10 participants (Cohen, Manion, & Morrison, 2011; Merriam, 2009; Richards & Morse, 2013).
However Wilbeck et al., (2007) suggests that smaller groups are best for encouraging interaction between group
members.
As participants are usually selected for their knowledge of the topic to be discussed (Merriam, 2009), purposive
sampling rather than random sampling is generally employed (Rabiee, 2004; Richards & Morse, 2013).
Participants should be chosen for their homogeneity, while seeking some heterogeneity to encourage active
discussion and contrasting opinions (Krueger & Casey, 2000; Wilbeck et al., 2007). The purpose of the multicase study in progress is to gather multiple perspectives on the phenomenon of technology adoption, and by
employing four diverse cases; differing viewpoints on the same topic are expected to emerge from the data. The
participants belong to one university, and as a result they share similar characteristics. However, they were
selected for their knowledge of technology adoption within one of four differing workplace contexts.
Consequently they will have had different experiences of adopting technology for teaching, and can provide
multiple but differing perspectives on the same topic. It is worth noting Krueger & Casey’s (2000) warning that
individuals do not represent everyone in a particular group, for example, in terms of gender or culture, however
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they may offer insights about the opinions of the group, and this limitation should be taken into account. The
names of participants may be listed on the interview schedule, and in order to meet ethical requirements, a space
to record that the consent form has been signed and returned is useful.
Ensuring that participants feel comfortable and that their contributions are valued (Wilbeck et al., 2007) is
essential for encouraging active discussion (Rabiee, 2004). A supportive and non-threatening atmosphere may
be created by informing participants that different perspectives are expected and welcomed, and that there are no
right or wrong answers to be assessed by the moderator (Krueger & Casey, 2000; Wilbeck et al., 2007).
Following this advice, it was useful to develop a script for the interview schedule that introduced the
participants to the session, informed them that their perspectives are valued, and to remind them that they should
keep the discussion confidential.
The interview schedule contains the questions to be asked during the focus group. Wilbeck et al., (2007)
conclude that focus group questions encourage interaction when they are open-ended and designed to provoke
emotional responses. They argue that it is the power participants hold in a focus group that improves the quality
of the data. This is reflected when the questions empower participants to discuss what they feel is important, and
in doing so, are able to use their own language, and express their worldviews, giving the researcher access to the
discourse participants use to express the topic (Wilbeck et al., 2007). Krueger & Casey (2000) describe the use
of a questioning route and categories of questions that researchers can use to develop the key questions for the
focus group. Drawing on their ideas for a questioning route, the focus group questions for the multi-case study
in progress were developed as follows. The intention of the opening question is to establish a sense of belonging
to the group, and to identify participants’ voices for transcription purposes. The purpose of the introductory
question is to get everyone talking, so is designed to be easy to answer and to focus participants on the topic.
The key questions are developed from the study’s main research question, and the intention is to ask them from
a simple to complex order. The end question gives participants the opportunity to reflect on the groups’
discussion and to make any final comments about the topic that are important to them. Essentially, the end
questions bring the discussion to a close, and as they are critical to analysis, they should not be left out (Krueger
& Casey, 2000).
In summary, a schedule may contain the date, length of session; a list of participants’ names; a reminder to
collect consent forms; a script to introduce the session, and the interview questions. Each of these aspects is a
reminder of a strategy, which may be used to generate the high quality data.

Conduct a focus group pilot
The final activity involved conducting a focus group pilot for the multi-case study in progress. All aspects of the
focus group must be conducted in such a way that it generates the required data. Therefore this section discusses
the focus group pilot, which was held to test the various aspects listed on the interview schedule, to gain practice
in moderating a session and to determine if the data required for the study would be generated.
As Krueger & Casey (2000) state, food promotes conversation, so providing refreshments 30 minutes before the
interview start time gave the participants the opportunity to be introduced to one another and to engage in
relaxed, general conversation. During this time consent forms were completed ensuring that the participants
were ready to start at the appointed time.
For recording purposes, the TranscribeMe app, see http://transcribeme.com may be downloaded onto a smart
phone and used to record the audio file during the focus group. The audio file is easily uploaded to the website
for transcription with a push of a button. To use this service as a client, an account must be set up and credit card
details supplied for payment of transcriptions. The transcript for the focus group pilot was returned within two
business days as requested, and after listening to the recording, minor changes were made to the text of the
transcript, and notes prepared regarding specific interactions between participants which would be used in
analysis. A useful aspect of the TranscribeMe website is that it provides an interactive form which estimates the
cost of transcribing and the transcription turn-around time.
While conducting the focus group pilot, the worry of actually ‘moderating’ the session sometimes got in the way
of concentrating on what the participants were saying. For example, moderator concerns centred on how to get
through all of the questions in time, and how to move on to the next question when the participants kept talking
and jumping in after each other. At one stage, some participants were asking questions of each other, and it
seemed as though they were going off topic. However Wilkinson (1998) suggests that when participants ask
questions of each other, they may be more on topic and more searching than the moderator might dare to ask
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(Wilkinson, 1998). Participants may disagree or challenge each other; they may build upon the responses of
other group members creating a synergistic effect (Wilbeck et al., 2007; Wilkinson, 1998). In focus groups,
activating prior knowledge and elaborating new knowledge are important parts of the interaction process
(Wilbeck et al., 2007).
The employment of the probe technique is essential to ensuring that the required data is generated. Probes are
questions or comments, which follow up something that has been said by a participant in order to get to the heart
of the matter (Krueger & Casey, 2000; Merriam, 2009). As an experienced focus group moderator, Merriam
(2009) concludes that the fewer, more open-ended questions there are the better, allowing the moderator to
really concentrate on what participants are saying and to follow up with the skilful use of probes. After the pilot
ended, the participants were asked to provide feedback on the moderator’s performance. The technique that they
valued most was the probe question that included everyone in answering the questions. In particular a quiet
participant said that they appreciated not being overlooked. As a result of conducting the focus group pilot, the
questions for the multi-case study in progress were rewritten to ensure that they were sufficiently open-ended
and intriguing enough to encourage lively interaction.

Conclusion
This paper has identified three activities researchers new to the focus group method can engage in to acquire
methodological knowledge and practical skills to successfully generate the high quality data required for an
empirical study. They are:
1. Undertake a literature review to develop knowledge about the kinds of data that may be generated for
analysis. Then determine the kind of data required for the study in question.
2. During the planning stage, develop a detailed interview schedule to guide the process of generating the
required data.
3. Conduct a pilot focus group in order to develop the skills for generating required data. In particular the pilot
should be used to test the interview questions, and determine if the required data is actually generated.
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Ensuring the development of Digital Literacy in higher
education curricula
Mark McMahon
Edith Cowan University, Australia
Digital Literacy is widely considered to be an essential attribute for both academic and
professional success. In an increasingly regulated and standards-based higher education
environment, however, there is a lack of clear guidance as to what constitutes the nature of
appropriate level of Digital Literacy that graduates need to demonstrate. This paper argues for the
application of a Digital Literacy Taxonomy to articulate the dimensions inherent in it, which can
then be applied to student activities and curricula. This process can be used to assist academics in
identifying the literacy requirements of their courses, their own opportunities for professional
development and the creation of appropriate pedagogies to teach them.
Keywords: digital literacy, higher education, curriculum, learning outcomes

Introduction
The Australian University context has been characterized in recent years by two complementary priorities. One
has involved addressing the needs of an increasingly diverse and non-traditional cohort of students entering
university. At the same time, universities have been subject in an increasingly regulated environment through
the development of threshold standards for graduates.
The focus on literacy in higher education is in many ways a reflection of the nationalized curriculum and
emphasis on literacy assessment that has come to dominate the Australian secondary education system. The
National Assessment Program – Literacy and Numeracy (NAPLAN) (Australian Curriculum Assessment and
Reporting Authority, 2013) has constituted one formal response to criticisms about the lack of reading and
writing in high schools (Leung, 2006). In the higher education sector, the approach by TEQSA was to adopt
literacies such as English Language Proficiency and numeracy into its Terms of Reference. While the regulation
of higher education has recently proven to be a problematic political space (Australian Government Department
of Education, 2014), the current focus of higher education is still very much on the definition of university
quality according to external standards (Thompson-Whiteside, 2012).
The most salient of these has been the integration of the Australian Qualifications Framework across all levels
of higher education (Australian Qualifications Framework Council, 2013). This has set the expectations for
learning outcomes for undergraduate and postgraduate awards and resulted in many universities developing
course or program level outcomes as well as specifications for evidence needed to demonstrate these.
This formalization of standards, particularly in relation to literacy, has no doubt had a positive influence on the
higher education sector but it does raise some important concerns about the graduate attributes that universities
set and how we can ensure these are embedded at a curriculum level. This is particularly true for Digital
Literacy. Students’ ability able to use technology in appropriate ways is integral to most courses’ expectations
for their graduates. However, the foregrounding of traditional literacies in the form of English language
proficiency and numeracy has entrenched these ‘traditional’ literacies at the expense of a broader information,
social and cognitive attributes afforded and required by contemporary digital technologies (Hicks & Hawley
Turner, 2013).
The notion of Digital Literacy can include conceptions such as critical information consumption, managed
media attention or ‘infotention’, ethical collaborative research, networked coproduction of knowledge, and
digital citizenship (Rheingold, 2012). It is tempting to assume that these skills are innate to contemporary
learners and much has been made of the needs and learning styles of ‘digital natives’ (e.g. Oblinger, 2003;
Prensky, 2006). More recent studies have shown, however, that such students tend only to value those
technologies that impact immediately on their personal lives rather than contribute to their efficacy as learners
(e.g. Kennedy, Judd, Churchward, Gray, & Krause, 2008; Ladbrook & Probert, 2011). There is a clear
consensus that Digital Literacy is essential for future success (Chase & Laufenberg, 2011). Nevertheless,
students still lack basic skills such as Internet searching, despite a heavy reliance on them (Marupova & Vega
Garcia, 2007).

An integrated taxonomy for Digital Literacy
A previous article has provided a taxonomy for the promotion of Digital Literacy (McMahon, 2014). This has
been designed to reflect the complexity of Digital Literacy in terms of the multiple perspectives and ideologies
that underpin them. Digital Literacy covers many sets of skills from psychomotor to social. It also incorporates
the cognitive and social schema that provide the structural basis for organizing digital knowledge and skills, and
contextual elements that determine the application of the literacies (e.g. Belshaw, 2012). The taxonomy
proposes an outcomes-based approach that is highly influenced by the cognitive levels articulated through
Bloom’s Taxonomy (1956), expanded into fields such as psychomotor (Harrow, 1972) and affective
(Krathwohl, Bloom, & Masia, 1964) domains and factual, conceptual, procedural and metacognitive knowledge
types (Krathwohl, 2002). While many models of learning focus purely on individual psychology, the
affordances of Internet communications and social media allow for a more expansive view, embracing the
connectivist epistemologies that acknowledge the potential of knowledge to exist between people and within the
network structures themselves (Figure 1).

Figure 1: Integrative Digital Literacy Taxonomy
The five components above provide a mechanism for characterising the many elements that constitute digital
literacies in the following ways:
• Skills can comprise various types such as the physical use of devices (psychomotor), the ability to process
contemporary forms of information such as non-linear content (cognitive), the notions of personal identity
and self efficacy (affective) and the ability to use such technologies for social uses such as community
building.
• Learners may demonstrate literacy at different levels, including lower order outcomes such as being
recipients of information, organizing content and performing functional tasks or higher order ones such as
analysing digital media (responding), using digital technologies to generate new content or evaluating
(characterising) the experiences afforded by them.
• The media themselves may be traditional in nature (text, audio and images) but contemporary digital media
also allow for time-based content such as animations, branching information architectures common to
websites or the more diffuse network structures such as chains of comments, tweets and so on. Agency
provides a deeper level of interaction than navigation adding contingency through digital forms such as
computer games.
• Schema include those knowledge structures proposed by the revised Bloom’s Taxonomy (Krathwohl, 2002)
but acknowledges the connectivist tenet that knowledge is not always internal but can sit between
individuals and as networks (Siemens, 2005).
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• Using digital technologies as creative or communicative tools or to critically engage in media demonstrate
some of the contexts to which Digital Literacy is applied. This component also includes adherence to social
norms (cultural), reworking or mashing up existing content (constructive), using such technologies ethically
and purposefully (civic), and demonstrating confidence through fluency and adaptability with technology
use.

Characterising student activity through the Digital Literacy taxonomy
The first step in applying the taxonomy is to use it to understand the various literacies that students need to
engage in within any given discipline. Table 1 demonstrates some of the ways in which the taxonomy can be
mapped to typical academic tasks.
Table 1: Applying the Taxonomy to Academic Tasks
Activity
Using a keyboard

Skills
Psychomotor

Levels
Applying

Media
Language

Schema
Factual

Writing an critique of digital
culture
Reflectively blogging about
your creative process as you
complete a project
Designing a Business Card

Cognitive

Responding

Language

Conceptual

Cognitive /
Affective

Characterising

Language /
Images

Metacognitive

Contexts
Constructive/
Confident
Critical /
Communicative
Communicative

Cognitive

Generating

Conceptual

Creative

Searching the Web
Collaborating on an
assignment using a Wiki

Cognitive
Social /
Cognitive

Organising
Generating

Factual
Connectivist

Cognitive
Constructive

Replying to a discussion
board
Learning nursing skills
through a role playing game

Social

Responding

Language /
Images
Branching
Language /
Images /
Branching
Language

Communicative

Cognitive /
Affective

Characterising

Agency

Conceptual /
Connectivist
Procedural /
Metacognitive

Cultural /
Cognitive

The examples above are only to demonstrate how an academic task can be analysed in terms of the nature of the
digital literacy elements that constitute it. In some cases, elements may be mutually exclusive but would not
always be the case. Media is typically easily defined, for example, but there may be multiple media involved,
such as in a multimedia environment where a student may be developing an e-portfolio of creative work.
Similarly, complex activities may subsume smaller elements so that an aspect of a nursing role playing game
may be learning a procedure to insert a catheter but also include social elements in terms of patient interaction
and professional behaviour. Similarly, a photographic ‘mashup’ of other images may contain creative and
constructive elements, but also civic ones regarding the ethical considerations of recontextualising the original
images, the nature of reality or possibly even how individuals may be represented or portrayed through that
process. Complex activities may be disaggregated into smaller ones, such that in the example of an online
portfolio, the affective skills involved in the formation and portrayal of a digital identity can be separated from
the social elements of commenting and community-building using networked media. This could be a valuable
means to delineate the multiple literacies that often underpin complex activity, though care would need to be
taken to ensure that an unnecessarily high level of granularity did not diminish the utility of the taxonomy.

Towards a curriculum and pedagogy for Digital Literacy
Different disciplines would have different expectations and demands on learners’ Digital Literacy. The
taxonomy proposed here is contextually neutral in the sense that it can apply to any activity. For example,
confidence in the use of digital tools can come from being able to easily manipulate data in a spreadsheet or use
the keyboard shortcuts in a graphics application.
The nature of the discipline ultimately defines what constitutes the appropriate application of Digital Literacy.
This paper proposes that the Digital Literacy Taxonomy articulated here can provide a useful step in firstly
defining those activities as they relate to a discipline, and then ensuring that the breadth of digital skills are
addressed in contextually relevant ways. Over the next several months, the author will be engaged in a
curriculum renewal project at his university and the taxonomy will be applied during this process. This will
include the development of a program level outcome to set a standard for the application of digital technologies
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within an undergraduate Design degree, using the taxonomy at the level of majors and units to ensure that the
outcome is met through demonstrable and assessable activities.
A further and perhaps even more compelling argument for the Taxonomy is that it is also a necessary step for
the development of academics’ own digital skills and generation of appropriate pedagogies to teach them.
Applying the Taxonomy during the design of a course ensures that consideration is given to the ways in which
industries and disciplines have evolved and in which teachers and learners need to adapt to ensure currency.
The greatest problem with Digital Literacy is that it is a notionally important concept in higher education but
still one that is addressed in piecemeal or underdeveloped ways. For universities to fully embrace the concept,
there needs to be an acknowledgement that there are expectations of graduates to be digitally ready but this may
constitute different attributes within different disciplines. Similarly, while there are many ways to teach Digital
Literacy, the nature of the activity will inevitably define the extent to which students need to engage in modes of
learning that may be highly structured, reflective, involve problem-solving or teamwork and so on. Defining the
elements of what constitutes Digital Literacy and engaging in an activity where those are mapped in discipline
specific ways allows academics to embrace the concept, identify opportunities for development in their courses
and themselves and then create curriculum that prepares graduates to enter the needs of a 21st century
workforce.
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Embedded use of iPads to enhance student engagement
and retention in technical education
Alison Halstead
Pro-Vice-Chancellors’ Office
Aston University, UK
This paper focusses on attracting and retaining young people into technical disciplines. It
introduces a new model of technical education from age 14 that the UK Government initiated in
2008. A concept of University led Technical Colleges (UTCs) for 14-19 year olds. These state
supported schools, sponsored by a University, have technical curricula, technologically enabled
learning environments and strong engagement with employers. As new schools they have been
able to recruit outstanding staff that are conversant with the use of technology to enhance learning
and all students have their own iPads. The Aston University Engineering Academy opened in
September 2012 and a recent survey of staff, students and parents has provided both qualitative
and quantitative data on the benefits to motivation and learning of these embedded iPads. The
devices have also had advantages for the management of data on student achievement from a
leadership, teaching staff and parental view point.
Keywords: iPads, technical education, student engagement, data management

Context
There is a global challenge to encourage more young people in the UK, Europe and US to study physics,
mathematics and engineering disciplines. The concern has been recognised by the European Organization for
Economic Co-operation and Development (OECD, 2006) who evidenced a significant decline in young people’s
interest and motivation to study Science, Technology, Engineering and Mathematics (STEM) subjects. The
report recognised that in Europe far greater numbers of people are going to Universities than ever before but not
in the STEM subjects. Similarly, in the US it was reported as a concern in 2005, and again in a report for the
National Research Council (2010). This declining engagement with disciplines that are key to the economic
success of countries is now a major cause for concern. The reasons for lack of interest in the science and
engineering disciplines are complex; however, there is firm evidence that a major factor is the way in which
Science and Mathematics is taught and the expertise with which it is taught from early years, through tertiary
education and in Universities. The report from the High Level European Union Group on Science Education
chaired by Rocard (2007) concluded that science subjects are often taught in a much too abstract way, which
leads to young people viewing science as irrelevant and difficult. It was concluded that school science is often
detached from everyday life and work experience. Better links are needed with the real world of engineering,
including practical examples taught by people who are passionate and understand the application of these
disciplines in industry.
Engineering educators agree that pedagogical practice based on inquiry and problem based methods are more
effective. However, the reality of much classroom and lecture theatre practice means that a traditional didactic
approach is still prevalent in the sciences and engineering. Work by Henderson and Darcy (2011) recognised the
significant limitations of traditional, knowledge based transmission but change has been slow. In the UK in
2011, a parliamentary report on ‘Technicians and Progression’, from the Skills Commission chaired by Halstead
(2011) confirmed this trend and also highlighted the huge skills gap between young people leaving school and
university and the skills, knowledge and competences that employers want.
The scale of the challenge means there that we have to reflect on a more aligned and sustainable technical
education model which must embed and exploit the available technologies and digital skills of the young to
enhance and enable their learning. Mobile devices can bring science and engineering directly into the classroom
with significant benefits but these devices have yet to be used on a wide and embedded scale. Tablets are used
by all generations and global sales have already outstripped the numbers of personal computers sold. There is
growing research of the benefits. Burden (2012) who led the i-pad Scotland evaluation showed clear evidence of
the motivation for learning. This was also one of the conclusions from a study on a secondary school in the UK
by Heinrich (2012). All studies have confirmed the benefits of personal ownership but Heinrich reported that
senior students commented that some staff didn’t use them and they could be more creatively used. There are
growing pockets of global reviews on the potential, by for example, Melhuish and Falloon (2010), the
Department of Education (2011) in Queensland, and successful small scale application in specific disciplines

(Osmon, 2011). There are few published evaluations at tertiary level where issues of staff willingness to
implement and the ICT budgets are reported to inhibit widespread growth (Bingimlas, 2009).
Against this background, this paper is about a new and innovative approach being implemented by the UK
Government in England, known as University Technical Colleges (UTCs). These schools, with new
technologically rich learning environments, have embedded technology in their learning and teaching and
leadership approaches. The next section looks briefly at the curriculum and approach of one of these centres of
excellence in engineering education, the Aston University Engineering Academy for 14-19 year olds which
opened in September 2012. All students at the Academy have their own iPads. It was a £17.2 million new
building adjacent to Aston University.

Aston University Engineering Academy; the first university-led technical
college in the UK
In December 2007, discussions with Aston University, Birmingham in the UK, led to the concept of University
Technical Colleges for 14-19 year olds. In the five development years, technology was embedded from the
beginning as part of the vision; the building was designed to create both formal and informal spaces as well as
within the learning and teaching strategy. The development also capitalised on the University’s relationships
with employers to ensure the most appropriate equipment in the academy, that is, iPad ownership for all. An
outcome of a recent evaluation of the use of iPads in Scotland, Burden (2012) and Heinrich (2012) confirmed
the benefits to successful learning were assured through a partnership with the Birmingham e-learning
foundation for a small monthly fee. This University-led school effectively took the best of the University
practice (work experience and employer input to the curriculum), and research informed practice (in terms of
learning and teaching) to create a new and bespoke science and engineering learning experience for 14-19 year
olds. It also embedded a curriculum partnership model with employers, that was implemented for the
Engineering Diploma for 14-19 year olds in 2007 by Aston University and partners, (Halstead & Kilgour,
2008).
In 2012, Halstead and Kilgour highlighted the importance for University technical departments to engage with
this Government initiative to raise aspiration and progression into technical disciplines and jobs. Success in
science and engineering requires high level mathematical skills but also practical knowledge. The visualisation
of concepts and processes is extremely important, and through their iPads teachers and learners can quickly and
rapidly access examples as well as being able to share them. The aim to make learning authentic, collaborative
and personalised as suggested by Kearney, Schuck, Burden and Aubusson (2012) provides an overall aim for
iPad use.
The Engineering Academy has a unique focus on Engineering, Physics, Maths and Chemistry with a strong
emphasis on communication which is delivered in a problem based and highly motivating way. The learning is
contextualised through strong links with local and national industrial, commercial partners and university
researchers. These partnerships have also enabled the Engineering Academy to support local schools where it
acts as regional lead for: the Formula 1 Challenge for tertiary schools; as well as the Jaguar Land Rover’s
primary engineering challenge for the under 10s. This educational and employer type of curriculum partnership
along with the exploitation of technology to enhance and enable learning is at the heart of the development of
University Technical Colleges. Barriers to successful implementation of ICT into tertiary education cluster
around two main aspects: firstly that of staff, their confidence, competence and knowledge of the best resources
and pedagogies; and secondly technical issues within the environment (Bingimlas, 2009). In the case of the
Engineering Academy, the new buildings provided the opportunity to ensure a well-designed and resourced
technical environment with iPads for all. Also, as a new school, all teacher appointments were for outstanding
teachers (assessed through the delivery of a lesson) who were already using a range of approaches in their
teaching and were willing to take risks (assessed through application, lesson and interview). The Engineering
Academy recently gained a ‘good with outstanding features’ rating from the national audit body (Ofsted), the
highest that such a new school can have. The remaining part of the paper focusses on an evaluation survey that
was conducted with students, staff and parents at the end of the second year after the Academy opened.

Evaluation of iPad use in the Engineering Academy
Three surveys were conducted within the Academy and administered to staff, students and parents/guardians.
They were designed to ascertain staff perceptions of the benefits, to gain a better understanding of how the iPads
were being used, and to obtain insight into any disadvantages or opportunities that were currently being missed.
Parental views and their perceptions of the benefits for students were also measured through a survey.
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A total of 613 questionnaires were distributed through Bristol on-line to 283 students, 279 parents/guardians and
51 staff. The staff has the highest response rate at 82%, the students at 73% and the parents at 38%. This
compared well with general research questionnaire engagement, which is often much lower, and is the first
indicator of good engagement with both the technology and the engineering academy.
Staff views
Staff responses indicate that they enjoyed using the technology and saw it as a way of making the learning more
interesting and relevant. Some commented that the opportunity to use technology with all their learners was one
of the reasons for applying to the Engineering Academy. The approaches reported were varied and those most
commonly occurring are listed.
•
•
•
•
•
•
•
•
•
•
•

Able to bring in alternative illustrations and examples of the application or use.
Immediate access to the internet and endless resources.
Immediate access to multimedia and a range of apps.
The ability to quickly google or search Wikipedia for answers.
Mutual interest of facts and knowledge.
Learning together.
Open questions that we seek the answers to.
Capturing processes as they happen to be reviewed later.
Able to review student results immediately and plan interventions.
Being able to personalise and pace learning to keep all students motivated.
I feel that I am a better teacher.

In terms of disadvantages and opportunities, staff commented that they would like to have more time to share
their learning and teaching practices as well as engage with external professional development opportunities.
They wanted to know if there was a national resource for the best resources because they felt bewildered with
the array of sources. They felt that there was an opportunity for students to work with them to locate the best
resources and that this source would grow over the years.
Student views
Students were equally positive about similar aspects confirming that the iPads were used in most lessons, and
that they felt that they were useful in lessons and while travelling to and from the Academy for reviewing work.
They also used them for watching films and chatting with their friends within and external to the school during
and outside of lessons! Eighty percent of students reported using their iPads on a daily basis outside of school.
The most commonly reported benefits are listed.
•
•
•
•
•
•
•
•
•
•

Great to access to the internet and extra resources.
Being able to video processes and demonstrations really helps me to learn.
Lessons seem more interesting and go much faster than at my previous school.
There is a real pace to the lessons and the learning.
The iPad helps to bring science alive.
The teachers really trust us and treat us as grown-ups.
Exam preparation seemed easy, being able to attach pertinent resources to the questions.
It is easy to contact teachers by email.
I feel more organized.
The apps for the I-phone are brilliant.

In terms of disadvantages and opportunities, students commented that some parents felt they spent too long on
the iPad. They also felt that their teachers could help by directing them to the best resources. Overall they
reported very few disadvantages and no opportunities.
Parent views
The majority of parents (68%) had strongly supported the leasing scheme and use of iPads. Positive comments
included:
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•
•
•
•

evidence of pupils spending more time on school work
greater interest in science and engineering
increased confidence
more conversations on topics about school.

Along with these positive responses, there were also the greatest numbers of concerns raised, the main one
being, the time that was being spent on the iPad, which they were not always sure was on school work.

Discussion and conclusions
Students’ and parents’ views on the iPads were consistent with previous studies, Burden (2012), Heinrich
(2012) and Osmon (2011), with regard to the benefits to learning and interest in the subjects. Other studies
commented on the increased aspect of collaboration between students and assistance in teacher workload issues.
This was not picked up in this study. However the uniform benefits to all subjects in this new school may reflect
that the Engineering Academy’s focus is Mathematics, English and Science, subject areas found in the Heinrich
study to have the most engagement. The advantage in this school is that staff were specifically recruited on the
basis of delivering a good/outstanding lesson and an interest in technology. The new technically orientated
curriculum within a technology rich learning environment has also circumvented any technological problems
that Bingimlas (2009) commented on. Parental concerns were the time that students spent on the iPad. Students
confirmed that they moved easily from school work to films and chat as you would expect of the current
generation. Comments from the students on being trusted and treated as grown-ups were frequently made and
this may be due to the greater maturity of young people willing to transfer at 14 into a new type of School.
Several responses from students mentioned the pace of lessons where resources and applications were useful to
illustrate material reflecting the high levels of motivation and interest in the technical disciplines. This is
consistent with the personalisation and authenticity required to enable successful learning (Kearney, Schuck,
Burden & Aubusson, 2012).
One other advantage was the ability to view and track data on performance which was successful for parents,
staff and pupils and for successful interventions to be personalised. The overall success of the implementation is
that the Engineering Academy has been designed for technical training and had a technologically rich learning
and teaching strategy. This has enabled staff to focus on integrating the learning and teaching effectively, using
innovative practices, and openly sharing and accessing knowledge with the learners. There is the evidence from
the students that they do feel empowered and motivated to learn through this approach in exactly the way
Melhuish and Falloon (2010) concluded they should. This early study appears to demonstrate a successful and
growing use of the iPads, welcomed by parents and students, and well used by staff who simply want more time
to develop even better ways of utlising the iPads. A full analysis of this research will be published at a future
date.
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Using Echo360 Personal Capture software to create a
‘flipped’ classroom for Microbiology laboratory classes
Lyndal Mellefont
School of Land and Food, Tasmanian Institute of Agriculture
University of Tasmania
Jiangang Fei
Department of Maritime and Logistics, National Centre for Ports and Shipping
Australian Maritime College
University of Tasmania
Educators are under increasing pressure to engage with students that have grown up with digital
technology. The ‘flipped’ classroom utilises digital technology, usually pre-recorded lectures, to
free class time from lecture by assigning students with preparatory instructional content as
homework. This model is often used successfully in lecture based classes and is finding increasing
adoption in laboratory settings. In this study we employed digital educational technology and
applied the ‘flipped’ model in microbiology laboratory classes. Echo360 personal capture
software was used to prepare introductory lectures for students to use in preparation for laboratory
classes. The built-in analytics of Echo360 were used to quantitatively monitor student usage.
More than half the class engaged with the lectures and used them for their intended purpose, i.e.
preparation. Students did not engage with the lectures to the same degree for revision purposes.
No correlation was found between student lecture usage and their exam grade.
Keywords: Echo360, flipped, usage, microbiology, laboratory class, views, course statistics

Introduction
Hands-on laboratory and/or practical classes are considered the defining characteristics of science courses
(Mawn, et al., 2011) and, by definition, “practical skills have to be acquired through experience” (Waldorp,
2013. p.1). A traditional model for the development of technical skills and procedural fluidity in many science
disciplines is employed at the University of Tasmania, with experiential learning undertaken in laboratory
classes. This is particularly so for a second year undergraduate microbiology class which is delivered with faceto-face, weekly, intensive, three-hour practical classes. While the theory component of the unit has a strong
online presence, namely lecture capture, pre-laboratory exercises and quizzes, the laboratory classes offer a stark
contrast. The laboratory classes are delivered face-to-face only and include a 20-25 minute introductory lecture
that summarises the key points for the class. The remainder of class time is allocated for completing the required
projects as either individuals, pairs or a bench of four. Although student feedback has been positive regarding
the inclusion of the introductory lecture-style briefings, many students found their inclusion negatively
impacting on the time available to complete tasks and collaborate with peers. A new strategy for these
introductory lectures was required to address student feedback and the ‘flipped’ classroom identified as a
potential solution.
Educators are under increasing pressure to improve learning experiences and capture the attention of a
generation of students that have grown up with readily accessible digital technology (Bunce, Flens & Neiles,
2010). Students today are considered “digital natives” and often prefer graphics before text and have a decreased
tolerance for lecture-style dissemination of course information (Prensky, 2001). The ‘flipped’ classroom and
learning models that blend online and in-class learning are a strategic direction that assists higher education by
using readily available digital technology to meet the expectations of today’s students (Center for Digital
Education, 2012). ‘Flipped’ or inverted classrooms use digital technology, usually in the form of pre-recorded
lectures, to free class time from lecture by assigning students with instructional content as homework in
preparation for class. Flipping the classroom to free class time offers students potentially more time for skill
development and they are thus more effectively engaged in active learning of relevant discipline concepts. More
class time means students will benefit from an increased opportunity for teacher-to-student mentoring and peerto-peer collaboration (Hamdan, et al., 2013; Roehl, et al., 2013). Other benefits from compilation of a
continuously available digital resource include the ability for students to access material at their own pace and in
their own time, as well as the opportunity to revisit content repeatedly to either revise, reinforce key concepts or
spend more time with problematic content (Lie & Cano, 2001; Fei et al. 2013).

The ‘flipped’ classroom learning model had its genesis in the traditional classroom setting but is now finding
increasing adoption and utility in laboratory classes. The laboratory presents a unique challenge for technology
integration as its requirements differ from that of a traditional classroom setting. In many cases laboratory
classes are delivered via a laboratory manual containing detailed instructions and in a setting that has largely
remained unchanged since the advent of digital technology (Caron, 2011).
This paper presents findings for a project that assessed the efficacy of the ‘flipped’ classroom model for the
laboratory component of a second year microbiology subject at the University of Tasmania. Echo360 Personal
Capture (PCAP) was used to prepare a series of pre-recorded introductory lectures and made available to
students prior to undertaking the laboratory class. Echo360 analytics were used to record the usage of PCAPs by
students and to investigate the relationship between usage and performance.

Methodology
Study cohort and selection of classes for ‘flipping’
A second year microbiology class of 96 students took part in the project for one semester (13 weeks).
Laboratory classes were divided into a Bacteriology Block (8 weeks), a Specialisation Block for Marine or
Medical content (3 weeks), a revision class (1 week) and a practical exam (1 week). Prior to the project,
introductory lecture-style briefings in the form of either PowerPoint presentations or Whiteboard presentations
were delivered in class time at the beginning of the laboratory class. The Bacteriology Block was identified as
most suitable for ‘flipping’ as all introductory lectures are delivered by the same instructor and comprise
PowerPoint presentations rich in text, images and video content. Seven classes in the Bacteriology Block were
selected for ‘flipping’. The first week of laboratory classes was not suitable for ‘flipping’ as important safety
information was introduced in the class and it was critical that students be inducted into generic laboratory
protocols in situ. A total of eight lectures were pre-recorded, with six constituting ‘flipped’ Introductory
Laboratory lectures considered as essential viewing in preparation for six laboratory classes (Weeks 2-7 of
semester). The latter two lectures were optional viewing as they related to review material and a computer-based
assessment task that could be completed by consulting the laboratory manual and/or viewing the lectures.
Echo360 Personal Capture and Usage Statistics
Existing PowerPoint content was enriched with laboratory specific movie files for microbiology procedures and
web links to generic laboratory techniques. Narrative was scripted and the introductory lecture for each class
was recorded using desktop PCAP. PCAPs were posted online five days before each laboratory class. Students
were provided a detailed information sheet in their first laboratory class, which outlined the usual steps required
to prepare for the following laboratory classes, i.e. reading the practical class schedule, introductions and
procedures for specific projects and completing aligned weekly assessment tasks, as well as the newly prepared
PCAPs which were intended for viewing as preparation.
A variety of data can be accessed through the EchoCenter interface. Course Statistics provide a ‘snapshot’ of
viewing trends either ‘by week’ or ‘by Echo’ (i.e. PCAP). For each type of data set there is information on the
number of:
• Unique Views - the number of different PCAPs viewed by each user.
• Cumulative Views - the total number of times a PCAP was viewed by users.
For both parameters a higher number is indicative of higher engagement by students. Usage Reports provided
either aggregate data for each PCAP, including number of unique and cumulative views and completion time, or
specific data for each student which records their engagement with a particular PCAP including completion
percentage, total minutes viewed and number of downloads. The Viewing Analytics tool provides information
for each PCAP, number of unique and cumulative views, as well as the average percentage of completion. An
excellent guide for interpreting Echo Course Statistics has been prepared by Emory University (2013).
For this study Echo360 usage reports were exported from the EchoCenter to an Excel spreadsheet weekly
immediately after each laboratory class. Data presented through Viewing Analytics was recorded weekly for
each PCAP recording. While the essential pre-recorded lectures were intended for use as a preparation tool by
students, usage data were also collected at the end of the semester to investigate usage by students as a revision
tool for the final week’s practical exam. Further, these data allowed us to investigate any possible correlations
between PCAP usage and student performance in the final practical exam.
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Results and discussion
Data for the number of Unique Views by students for each PCAP are presented in Figure 1. The data are
separated into the number of Unique Views as preparation for the laboratory class, i.e. viewed before the class
for that week, and as the total number of Unique Views prior to the practical Exam and representing the amount
of access for revision purposes. The intention of the PCAPs was to ‘flip’ a component of the course to free
laboratory class time from lecture by providing students with instructional content prior to the class. Figure 1
reveals that adoption of the ‘flipped’ classroom model was successful, with more than half of the 96 students
accessing the essential PCAPs prior to the class. From weeks 2 through 7, on average 55% of students accessed
the PCAPs in preparation for laboratory classes (range 49-61%). Viewing of an optional PCAP related to an
assessment task was similar, with 51% of students accessing the tutorial. Far fewer students, 10%, accessed the
small 9-minute PCAP that was devoted to review of results of the previous class. The number of Unique Views
of the PCAPs for the ‘flipped’ component remains consistent, despite that students received reminders to view
the PCAPs by email and through an online News tool immediately prior to weeks 3, 6 and 7. It is unclear
whether those who viewed the PCAPs were a committed group who consistently viewed the lectures in
preparation, an increasing number of students who viewed fewer PCAPs, or that there was a balanced influx and
efflux of viewers during those weeks.
One proposed benefit of the ‘flipped’ classroom model is provision of readily accessible material for revision
purposes (Herreid & Schiller, 2013). Figure 1 shows that PCAPs were viewed mainly as a preparation tool and
not for revision as the number of Unique Views of each PCAP at the end of semester, and immediately prior to
the practical exam, showed only a minor increase in the range of 6-9 views. Similarly the tutorial linked to an
assessment task shows only a minor increase. The PCAP containing review content for the Week 7 class is the
exception, however, with the number of views more than doubling by the end of the semester. However, much
of this increase occurred in the week immediately post laboratory class and coincided with the computer based
assessment task, possibly indicating that the spike was due to associated computer engagement.

Figure 1: Number of Unique Views of all PCAPs

Figure 2: Number of Unique and Cumulative Views
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The ability to continuously access a resource is a perceived benefit in any classroom (Heafner, 2004; Lie &
Cano, 2001). Using the Course Statistics function, it is possible to rapidly determine whether students accessed
a PCAP in a single sitting or whether they viewed it multiple times. Figure 2 presents the Course Statistics for
each PCAP in this study. In all cases the number of Cumulative Views was higher than that of the Unique
Views, indicating that students repeatedly accessed this resource. This may indicate that the format of the
lectures was conducive to students either viewing PCAPs multiple times for particular areas they were interested
in or had doubts with, or viewing them methodically in portions.
Aggregate data from the Usage Report allowed us to investigate whether there was a relationship between
PCAP usage and performance in the practical exam. The average percent completion of PCAPs for each student
was plotted against their practical exam grade (Figure 3). The data were grouped according to the number of
Unique Views undertaken by each student. Simple linear regression reveals that there is no correlation between
performance in the practical exam and engagement with the PCAPs with the regression model only accounting
for 1.0% of the variance of the data. Thus, students who viewed more content in the PCAPs did not necessarily
achieve a higher grade than students who viewed only a small component of recordings. There appears to be a
relationship between the number of Unique Views undertaken by a student and the completion rate of PCAP
viewings, with students who accessed more recordings likely to view more content of those recordings.

Figure 3: The relationship between student grade and PCAP view completion. The line of best fit for all
data is described by y = 0.1474x + 62.114 (R2 = 0.1011)
This project has allowed us to establish a base-line for adoption of PCAPs by students in microbiology
laboratory classes. More data will be required to determine if 51% usage is a low, medium or high rate of
adoption. We can, however, anecdotally report many benefits of ‘flipping’ the laboratory classes. The laboratory
seats four students to a bench and we can therefore reasonably suggest that two of four students have accessed
PCAPs and were prepared for class and ready to start work immediately. We observed that this occurred and
that there was with a noticeably higher level of peer-to-peer collaboration than for previous years. Students who
had clearly viewed PCAPs adopted a leadership role for those who had not. Further, there was a concomitant
decrease in the amount of time taken to complete projects. In previous years all three hours of class time was
utilised, with some students not completing all tasks. ‘Flipping’ the class resulted in student completion of all
tasks and on all occasions exiting the class with time to spare. Finally, there was a noticeable decrease in
procedural based questions asked of teaching staff and an increase in queries related to microbiology concepts.
This could be the result of increased student preparedness or increased engagement by teaching staff who were
reinvigorated by the ‘flipped’ initiative.

Conclusion
Echo360 personal capture was successfully used to pre-record lectures and ‘flip’ a component of an
undergraduate microbiology laboratory class. Echo360 Analytics tools allowed us to monitor student usage and
engagement with the ‘flipped’ lectures. More than half of students accessed the ‘flipped’ lectures in preparation
for class, but students were less likely to use them for revision. No correlation was observed between students
with a high level of engagement with the ‘flipped’ lectures and their grade in the practical exam. ‘Flipping’ the
laboratory classes benefited students, and teaching staff, by allowing more class time to focus on skill
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development, increased opportunities for student collaboration and improved interactions with teaching staff.
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Developing interactive mathematical visualisations
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In early 2014, researchers at the University of Western Sydney (UWS) developed a suite of
interactive mathematical visualisations (IMVs) aimed at improving students’ understanding of key
concepts in first-level mathematics. This paper outlines the pedagogical and interaction design
considerations that informed this development, as well as the processes adopted in preparing the
IMVs for classroom use. Guidelines for interaction design that draw on research in humancomputer interaction, information visualisation and cognitive technologies are reviewed and
contextualised for the specific learning needs of mathematics students at UWS. Examples are
given of how these guidelines were factored-in to the IMV development. In addition to the
pedagogical and technological dimensions of this work, research-based methods for analysing and
evaluating the educational effectiveness of the IMVs are examined. It is expected that these
methods will underpin a formative evaluation approach to ongoing design and development of the
IMVs.
Keywords: interactive mathematical visualisation, pedagogical and interaction design

Introduction
In late 2013, a group of mathematics educators at the University of Western Sydney initiated a project aimed at
improving students’ understanding of selected concepts in first-level mathematics. The idea was that perennially
difficult topics in calculus and algebra would be presented to students in the form of digital tools that they could
interact with in a guided manner to help them make sense of the underlying mathematics (two of these topics
and their associated IMVs are introduced in the section ‘A pair of IMVs: What is the derivative?; What is the
limit?’). The decision to develop learning tools that would allow students to engage these topics in a visual and
interactive manner was based on the principle that dynamic mathematical phenomena naturally lend themselves
to manipulable, graphical representations. Sedig (2009) notes that other benefits of interactive visualisations
include that they: make “latent properties visible, hence amplifying their epistemic utility and extending their
communicative power”; provide opportunities for “experimentation and exploration of hypothetical ‘what if?’
situations”; “guide and transform the path of reasoning and understanding”; and coordinate users’ “internal
mental models with external visual models of objects and processes” (p. 345). Without explicit reference to
interaction, Miller and Upton (2008) note that graphical representations “link more easily with conceptual
understanding” (and assert that, by contrast, “symbolic expressions lend themselves to procedural operations”)
(p. 126); and Kay and Knaack (2007) explain that these representations can “make abstract concepts more
concrete” (p. 24, see also Lester, 2000). If done deliberately and with reference to a sound pedagogical and
interaction design research base, the addition of interactive elements to graphical illustrations can improve their
effectiveness as learning objects (Gadanidis, Sedig, & Liang, 2004; Sedig & Liang, 2006; Sedig, 2009 and
references therein).
In this paper we outline the design guidelines and principles that have informed the IMV development,
introduce a pair of exemplary IMVs, and consider approaches for their analysis and evaluation.

Pedagogical design
A strong imperative in planning and developing the IMVs was that equal attention be given to the pedagogical
and interaction dimensions of their design. While these dimensions are linked in important and instructive ways
– e.g. a graphic whose animated illustrations can only be ‘stopped’ and ‘started’ would promote learning in a
different way from one that possesses an interconnected array of directly manipulable components – it will be
clearer to first consider them separately and then draw out their synergies by reference to the two IMVs profiled
below.
The pedagogical design of the IMVs relates to those characteristics that specifically support learning. At the
macro level, these include the embedding of learning theories and frameworks (for a range of examples see
Ertmer & Newby, 1993), while at the micro level they include such factors as content focus and organisation,
use of scaffolding, formative assessment, methods of questioning and engagement.

Because of its emphasis on the creation – as opposed to acquisition – of meaning through interpretation of
experience, as well as its embrace of principles such as learner control and the manipulation of information that
is ‘presented in a variety of different ways’ and extensible via the use of problem solving tasks (Ertmer &
Newby, 1993, p. 58), constructivism is a useful theoretical model for the learner-centred application of
interactive visualisations. Further, as Naylor and Keogh (1999) note, the constructivist notion of learning is an
active process of knowledge creation in which learners ‘construct meaning by linking new ideas with their
existing knowledge’ (p. 93). With appropriate instructional support and opportunity for socially negotiated,
collaborative and ‘hands-on’ engagement with the IMVs, learners’ use of these tools can assist them to make
sense of the targeted mathematical concepts in a way that is tied to the context in which these concepts are
embedded.
So as to concentrate on specific mathematical topics that first-level university students typically find difficult
(see, for example, Asiala, Cottrill, Dubinsky, & Schwingendorf, 1997; Habre & Abboud, 2006; Jordaan, 2005;
Williams, 1991), it was decided that the IMVs should be cohesive, self-contained learning objects that represent
‘micro-contexts’ encapsulating “content and appropriate interactivity to achieve a specific educational goal”
(Bradley & Boyle, 2004, p. 373). From a design point of view, this narrow scope means that students can be
provided with simple sets of user instructions, contextual/theoretical prompts, and self-learning assessments that
guide them towards deep and enduring understanding. Enabling students to control and pace their own learning
in a structured and scaffolded manner is also important as there is evidence that for elementary learners free
exploration of IMVs ‘does not work’ (Burgiel, Lieberman, Miller, & Willcox, 2013, p. 132; Edwards &
Edwards, 2003; Kay, 2012).

Interaction design
The field of research concerned with the design and operation of human-computer interactive objects is vast.
Broad distinctions are drawn between the use of these technologies for productive/entertainment and
education/knowledge-specific applications, while at a finer level categories such as representation, presentation,
interaction and interactivity are identified and compared (Sedig, 2009). For the purposes of developing an
educationally effective suite of IMVs whose design is robust and evidence-based, an account has been taken of
various interaction design frameworks. Such frameworks not only provide a coherent or common language for
“describing and characterizing the interactive features and properties of (interactive) visualizations”, they also
...stimulate creativity and innovation in design. Without superimposition of frameworks upon a
landscape of design, designers tend to develop tools in an ad hoc fashion, relying mostly on
personal intuition and anecdotes, without being able to situate the tools in the landscape. This ad
hoc development of tools not only may result in tools that do not address the needs of a situation,
but also may have a negative effect on any posterior analysis and evaluation of the effectiveness
of the tools (Sedig, 2009, p. 346).
In outlining a number of “influential theories and design principles for informing the design of effective
interactive visualisation user interfaces”, Hicks (2009) gives a summary of a selection of well-established
frameworks (quote from p. 155). These include the nine Gestalt principles of perceptual organisation, the
mechanisms of pre-attentive processing, Tufte’s principles of ‘graphical excellence’ (see Tufte, 1983),
guidelines for dialogue styles (including, in particular, those that pertain to direct manipulation – see Norman,
1988), and the principles of usability and their associated user experience goals (these are listed in Table 7.2. of
Hicks, 2009). Sedig gives a comprehensive description of what he distinguishes as interaction, interactivity and
macro interaction frameworks (Sedig, 2009), Miller and Upton highlight several features that governed the
design of their ‘mathlets’ for introductory mathematics students at MIT (Miller & Upton, 2008), and various
general references give wide-ranging taxonomies and classifications (see for example Rogers, Sharp, & Preece,
2011; Shneiderman, Plaisant, Cohen, & Jacobs, 2009).
Some of this information was used to frame the design and development of the IMVs under review. For
example: the interfaces were kept simple, accessible and task-focussed; multiple representations of
mathematical objects were given, and those that were dynamic were made to be directly manipulable; all
affordances (visual and textual cues) were added with appropriate standards and encodings;
computational/mathematical outputs were made to be scrupulously accurate (and hence amenable to
experimental use); pedagogically peripheral yet complex tasks were automated or mechanised (a process
referred to as ‘cognitive offloading’); and opportunities for comparative investigation of alternative cases were
explicitly provided.
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A pair of IMVs: What is the derivative? What is the limit?
The two IMVs profiled in this paper cover basic topics in first-level calculus. The first – shown on the left of
Figure 1 – allows the user to picture how the derivative is defined as the limit of a sequence of secant gradients.
This sequence (which consists of numbers) corresponds to a sequence of lines (the secants) represented as
‘ghosts’ converging to the unique tangent line. The ghost secants are generated by dragging a moveable secant
(shown in blue). Different plots can be selected which show alternative cases, such as where the gradient
sequence converges slowly or where no derivative exists. Other features include an adjustable limit direction
(left/right) and number of secants, dynamically tabulated secant gradients, tooltips giving secant equations,
tangent and anchor/movable point toggles, and dynamic mathematical text (that updates with the moving
secant).
The second IMV – shown on the right of Figure 1 – allows the user to explore the so-called δ-ε definition of the
limit by adjusting appropriate vertical and horizontal bands (representing open sets). Text to the right of the
visualisation – parts of which are dynamically linked to the moving bands – guides the user through the
algebraic/symbolic representation of this definition. An alternative plot can be selected which demonstrates the
case where no limit exists. When an x value is selected inside the vertical band, its decimal representation and
location are highlighted, along with those of its corresponding function value.
Both IMVs focus the user on a central graphical interface supporting salient mathematical representations and
their relationships, they use colour coding to group different components or alert the user to particular
mathematical changes or behaviours, they allow for direct – and reversible – manipulation of key components,
and they are ‘minimally displayed’ (Sedig & Sumner, 2006) in the sense that they are restricted to a single
screen on all platforms. The technology used to develop the IMVs is a combination of Java (ported from the
Processing language to JavaScript via Processing.js), JavaScript, and HTML5. Various JavaScript libraries –
such as JQuery and dat.GUI – have also been used.
In preparing these IMVs for classroom use, experienced mathematical educators were consulted about how best
to interweave their pedagogical and interaction design elements. It was agreed that a teacher would induct
students into use of the visualisations by guiding their navigation of the interfaces as well as scaffolding their
interaction (reasoning, meaning-making) with the mathematical objects represented. Question sets and
theoretical prompts would be provided in addition to ungraded (progress-checking) and graded assessments.
Students would be asked to work in pairs or groups and communicate their thinking through – and decisionmaking about – the concepts at hand.

Figure 1: (Left) Screenshot of the What is the derivative? Application showing the moving secant (blue)
and a selected ‘ghost’ secant (yellow). The sequence of 25 secant gradients corresponding to the ghosted
secant lines (grey) is seen to converge to the gradient of the tangent (whose corresponding line is pink) to
the graph of f at the point (x,f(x))=(0.2,0.04) – i.e. to the derivative of f at x=0.2. (Right) Screenshot of the
What is the limit? application showing the δ (vertical) and ε (horizontal) bands around x=2 and f(x)=5
respectively. A selected x value (x=2.26) is also shown (green) with its corresponding function value
(f(x)=5.78) . Numbers in the text to the right of the graph change when the δ and ε bands move.
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Analysis and evaluation
Kay (2011) notes that research on the evaluation of web-based learning tools (WBLTs)1 has lacked experimental
and statistical rigour and been limited to technical instructional design issues at the expense of issues related to
pedagogy. After an extensive literature review, the author identifies three key constructs for evaluating WBLTs:
learning (interactivity, good quality feedback, visual supports, whether new concepts have been learned); design
(clarity of instructions and help features, ease of use, overall organisation and layout); and engagement (overall
theme, multimedia used, willingness to use WBLTs again). In Kay (2012) these constructs are used to develop
“reliable, valid and research-based survey tools… employed to collect data on student attitudes toward learning
objects” (p. 354, and noting that ‘learning objects’ are defined in exactly the same way as WBLTs). Five
research questions addressing student attitudes toward mathematics-based learning objects, their performance as
a result of using these objects and cross-tabulations with student characteristics, ‘instructional architecture’ and
teaching strategy, give a clear structure for the author’s evaluative investigations.
These ideas will assist in the formulation of a framework and methodology for the evaluation of the IMVs.

Conclusion
The decision to design and develop a suite of IMVs for first-level students at the University of Western Sydney
was motivated by a desire to make inherently dynamic mathematical representations more engaging and
conceptually accessible. The development itself has been informed by the growing research base in pedagogical
and interaction design; and the analysis and evaluation of the technical and learning-related performance of the
IMVs will be informed by the experience of other researchers in closely related areas of inquiry.
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To what extent has recent investment in technology-enhanced learning (TEL) in UK universities
helped to change academic practice? The Universities and Colleges Information Systems
Association (UCISA) TEL surveys have tracked developments in learning technology provision
across the higher education (HE) sector since 2001. Using the frame of Barnett’s recent
‘Conditions of Flexibility’ report this paper considers the extent to which this investment has
prioritised institutional or pedagogic flexibility in learning and teaching delivery, in contrast to the
traditional interpretation of flexible provision as part of learner control and choice. The paper
highlights findings from the latest 2014 UCISA TEL survey presenting an overview TEL use in
UK universities.
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Introduction
In 2011 the Higher Education Funding Council for England (HEFCE, 2011) identified, Opportunity, Choice and
Excellence as key elements in the development of UK Higher Education. The importance of flexible learning in
underpinning these elements was recognised by the Higher Education Academy (HEA) through a series of
reports on flexible pedagogies (http://www.heacademy.ac.uk/flexible-learning). In the summative report in this
series Barnett (2014: 8) observes that the drive toward greater flexibility is influenced by:
(i) the marketisation of higher education; (ii) the emergence of students-as-consumers, exerting
wishes for new kinds of educational provision; (iii) the potential of new digital technologies; and
(iv) the apparent potential (that new educational environments are opening) for widening higher
education at reduced unit costs. [our emphasis]
This paper will seek to analyse this rhetoric of digital technologies and new educational environments against
the reality of their implementation in the UK, drawing upon the outcomes from the Universities and Colleges
Information Systems Association (UCISA) biennial surveys. UCISA has surveyed UK higher education
institutions on the use of learning technology tools since 2001, offering a longitudinal perspective of
technology-enhanced learning (TEL) developments across the sector. The most recent survey report (Walker et
al., 2014) and case study research (UCISA, 2014) have tracked the current, emerging and predicted patterns of
learning technology use across the UK HE community.

The drive to flexibility
Barnett (2014) presents a broad and nuanced interpretation of flexibility, identifying four levels.
1. Sector flexibility: enabling flexible entry points for students to higher education study programmes.
2. Institutional flexibility: having institutional responsiveness to student expectations and needs.
3. Pedagogical flexibility: having flexibility within teaching and learning processes, including allowing
academic staff control over teaching methods and the latitude to respond to different circumstances.
4. Learner flexibility: student choice within their learning experience.

Higher education is facing a large number of changes and pressures which are influencing how institutions
interpret the need for greater flexibility. These interpretations are important as the four levels of flexibility
identified by Barnett (2014) are not necessarily complementary.
Institutional flexibility
The past decade has witnessed significant investment by UK HE institutions in new TEL services. Investment
has been driven by a need to scale up and manage key learning, teaching and assessment processes across
institutions. This has been encouraged through the funding agency’s vision of efﬁciency beneﬁts through the
adoption of TEL tools and services (HEFCE, 2009). The ubiquitous presence of centrally managed virtual
learning environments (VLEs) and e-assessment systems bear testimony to this drive to push technology out to
departments and to embed its use within academic practice.
The 2014 UCISA survey data (Walker, et al., 2014) reveal that the VLE, plagiarism detection and e-submission
tools have become the most common centrally-supported software in use across the sector (Table 1). Eportfolio, blog and e-assessment tools are also well established, along with personal responses systems which
featured for the first time in the Survey and were the seventh most commonly cited tool in use. Comparing the
data with previous surveys we also observe the rapid adoption of lecture capture tools as a feature of central
provision increasing from 51% in 2012 to 63% in this survey.
Table 1: Centrally-supported software tools used by students.
Top seven

No.

Total

Pre-92
institutions

Post-92
institutions

VLE

88

95%

100%

92%

Plagiarism detection

88

95%

96%

95%

e-Submission tool

79

85%

83%

90%

e-Portfolio

72

78%

70%

92%

Blog

68

73%

76%

74%

e-Assessment tool (e.g. quizzes)

66

71%

76%

69%

Personal response systems (including handsets or
web-based apps)

65

70%

78%

69%

Source: UCISA 2014 TEL survey (Walker et al., 2014)

Table 2 shows how these tools are being used within courses across institutions. The sequence of UCISA
surveys has shown an evolutionary increase in the use of assessment related tools. The sustained investment in
these tools over recent years reveals an assessment-driven agenda in TEL adoption by institutions.
Table 2: Proportion of courses using TEL tools
100%

75% 99%

50% 74%

25% 49%

5% 24%

1% 4%

0%

Don’t
Know

Access to external web based
resources or digital repositories

8%

35%

12%

12%

13%

6%

0%

14%

e-Submission of Assignments

6%

34%

22%

9%

8%

1%

4%

6%

Plagiarism detection software

5%

31%

34%

11%

12%

2%

0%

5%

Formative e-Assessment (e.g.
quizzes as part of course delivery)

5%

1%

16%

16%

39%

12%

0%

12%

Summative e-Assessment (e.g.
defined response tests as part of
course delivery)

2%

5%

4%

13%

36%

26%

4%

11%

Top five TEL tools in use

Source: UCISA 2014 TEL Survey (Walker et al., 2014)
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The 2014 survey data also highlights the progress the UK sector has made in optimising TEL services for
mobile devices, with double the number of institutions engaged in this activity compared with the figures
reported in the 2012 Survey. However, the main use of mobile devices remains focused on the delivery of
information to students. The top three services optimised for mobile access in the 2014 data are access to email,
course materials and course announcements primarily for iOS, Android and Windows mobile devices. In
addition, mobile technologies are cited as one of the key technologies making demands on support and one of
the leading challenges for institutions in both the 2012 and 2014 Surveys. Yet the challenges that are being
addressed by institutions relate more to capacity building through enhanced infrastructure and enabling ‘bring
your own device’, rather than on the development of pedagogic uses of mobile devices. The UCISA mobile
technologies case studies (2013) noted some examples of pedagogic use of mobile devices, but this was
primarily for particular cohorts or disciplines, rather than a wider institutional approach.
The trend reported by Walker, et al. (2013) on investment in learning technologies within the UK HE sector
focusing on the management of learning continues to ring true. We observe this most commonly through the
sustained investment in services dedicated to the delivery of learning resources and the management of online
assessment activities.
The consequence of this focus in investment is that institutions are improving administrative functions to
manage and control learning processes; but with what impact on the other dimensions of flexibility?
Pedagogical flexibility
The UCISA surveys have helped to record the story of increasing technology usage for teaching and learning
throughout HE, however there is still much to be learned about its effective educational contribution. The
surveys corroborate the general view that there is still a focus, though slowly reducing, on transmissive teaching
methods.
Using the classification of TEL courses developed by Bell, et al. (2002) we have observed that supplementary
use of the web to support module delivery remains the most common use of TEL and at an identical level to the
figure recorded in 2012 (Table 3). Of the web dependent approaches requiring student participation for an online
component of a course, interaction with content remains the most common approach. Fully online modules
remain a small proportion of TEL activities.
Table 3: Proportion of all modules or units of study in the TEL environment in use across the UK HE
sector (longitudinal)
Sector mean

2014

2012

2010

2008

2005

2003

Category A – web supplemented

39%

39%

46%

48%

54%

57%

Category Bi – web dependent, content

27%

29%

26%

24%

16%

13%

9%

10%

17%

13%

10%

10%

21%

18%

18%

13%

13%

13%

3%

3%

3%

4%

6%

5%

Category Bii – web dependent,
communication
Category Biii – web dependent, content
and communication
Category E – fully online

Source: UCISA 2014 TEL Survey (Walker et al., 2014)

This data suggests that current investment in TEL is not encouraging widespread pedagogical flexibility and
there remains limited provision of fully online courses, thus restricting learner flexibility. However, it must be
acknowledged that this broad interpretation of such a data set does hide a range of innovations that are taking
place within higher education.
Learner flexibility
The UK has recently introduced tuition fees for undergraduate programmes which has enabled some fresh
investment. This has placed a strong focus on the establishment of student-facing TEL services that will enhance
the learning experience on campus, and this initiative has been informed by student expectations and the
recognition that universities are operating in an increasingly competitive admissions market where the quality of
student services counts. In this respect there is an emerging recognition of the importance of TEL services and
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specifically the value of mobile service provision to students’ learning, with attention by universities to the
support they offer students for the technologies that they are bringing on campus and seeking to use to support
their own learning.
Research conducted by the National Union of Students (NUS) suggests that students’ expectations appear to be
directed towards better services, rather than radical pedagogic innovation in their course experience, with
technology applied where it is relevant to learning and teaching activities to enhance the campus-based learning
experience. The Jisc Digital Student project (http://digitalstudent.jiscinvolve.org/wp/) has also identified that
students have significant expectations for technology use but also place great value on the face-to-face learning
experience. Initial outcomes from this still active project indicate that students have transactional and
transformational expectations for technology. Transactional expectations are higher and include having access to
Wi-Fi for their own devices, use of VLE, online databases and connectivity. In contrast, transformational
(educational) expectations appear to be much lower, with students looking to academic staff for leadership.
These transactional expectations are also reflected in findings from a recent NUS survey (Bone, 2013), which
points to a demand for instant and on-demand access to learning. This study also highlights students valuing
technology as providing them with ways to study more flexibly. This expectation is reflected in the UCISA TEL
Survey responses as institutions have consistently positioned access to off-campus, distance and part-time
students in the top-six list of driving factors for TEL development.

Innovation: achieving flexibility
We may infer from the UCISA survey data that investment in TEL services is having a major impact in shaping
the way that institutions are managing learning and teaching services. However, in the context of the questions
raised by Barnett (2014) it is apparent there is a need for careful consideration over approaches to the
deployment of digital technologies and their implementation across institutions to ensure that the educational
yield of this investment is truly maximised.
From a practical perspective, the way in which institutions approach their investment in learning technologies
will determine the conditions for flexibility across the four dimensions. There is no correct response to the
drivers for increased flexibility; however there is a need to ensure that all issues and implications are considered.
Barnett (2014, p. 67) does propose 15 conditions which could be used to evaluate any move towards greater
flexibility; one of these is pedagogical openness.
Moves toward greater flexibility will require greater openness. Innovation should not be equated with flexibility
and within institutional cultures there can develop a tendency for some approaches or systems to become reified
and unquestioned. To achieve openness Price (2013) identified four values: Share, with sharing comes
collaboration and innovation; Open, sharing requiring openness and acknowledging that with so much
information now available, why hide it; Free, value being in how things are used and being 'free to fail’; and
Trust, the first three values being dependent on this. These values appear to be central to academic flexibility,
enabling staff to develop their teaching practice.

Conclusions
The longitudinal data from the UCISA TEL surveys highlight that institutions do need to be clear as to how they
wish to use TEL, to minimise potential conflicts. But also to ensure that academics are not getting left behind –
is the digital divide growing between academic practice and the pedagogic affordances of the technology that
institutions have been investing in? Lack of academic staff knowledge has risen as a barrier to development of
TEL in the 2014 survey. Are we deskilling academic staff – disempowering them with a technology focus,
which is broadening the range of technologies but with enterprise-wide goals in mind and not encouraging
pedagogic flexibility?
In the rush to mainstream services and meet student expectations, emphasis is on consumerism rather than
targeted support to academics in supporting pedagogic innovation through funding and professional
development. In effect are institutions prioritising institutional flexibility over pedagogical?
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Massive Open Online Courses (MOOCs) are widely understood to suffer from low completion
rates, and this is taken as evidence that MOOCs are not living up to their promise. However we
argue that the common understanding of completion rates is misleading in the MOOC context
because many of the registered participants are not actually students, in that they never intended to
“complete” the course. We examine student participation in the light of declared intention in the
Engaging India MOOC. We show the number of passing students is 28% of the number of
registrants who intended to complete the course. We also show that a significant number of
students completed the solitary assessments but did not complete assessment items that involved
the discussion forum, with only 13% completing the final reflective piece. We conclude that a
new understanding of completion is needed for the MOOC context and call for closer examination
of the interplay between assessment type and student participation.
Keywords: MOOC, Massive Open Online Course, participation, engagement, intention

Introduction
Much has been made of the fact that MOOCs exhibit low completion rates (Clow 2013). This has led to a deficit
understanding of MOOCs as exhibiting much higher rates attrition rates than other university courses (Yang et
al. 2013), and suggestions that this is because the lack of a selection process means students are ill-prepared for
engaging in the MOOC (DeBoer et al., 2013). However the simple comparison of registrations with the number
of students who pass underestimates the actual completion rate, since many people who register for a MOOC
barely access the course at all (Kizilcec, Piech & Schneider, 2013). Registration may mean no more than interest
in finding out about the course, and the open and online nature of MOOCs invites quite different forms of
engagement from other university courses (Breslow et al., 2013). Therefore a more nuanced understanding of
success of a MOOC is required – do those who register they get what the expected from the MOOC? Of those
who wanted to ‘learn’, can you identify that learning occurred? Organisational drivers may apply, such as
boosted enrolments in paid courses, enhanced reputation, or opportunities to reconfigure degrees, but we are
interested here in measures of success that align with student engagement and learning outcomes.
Student activity data in two MOOCs (each repeated three times) reveals distinct patterns of engagement in
MOOCs (Anderson et al., 2014). By examining two aspects of student activity – viewing videos and completing
assessment items, the authors identify five classes of students: Viewers, who access MOOC content without
completing any assessments; Solvers, who complete assessments without accessing materials; All-rounders,
who access materials and complete assessment items, Collectors, who download materials (any may or may not
view them), and Bystanders, who do not do much at all. In a normal university course, Viewers, Collectors and
Bystanders would be cause for concern, but that is arguably not the case in MOOCs. Rather, it could be
regarded that these are not ‘students’ at all, but interested parties embracing the open nature of MOOCs for other
purposes. The term ‘students’ would be more sensibly reserved for those who participate in the course
assessment.
A third aspect of student activity is participation in discussion forums. Forums in online courses are used to
address managerial and technical issues, for forming social connections, and for discussing content (Goold,
Coldwell & Craig, 2010). Technological solutions may replace the need for forums and teacher direction in
managerial matters (Ponti, 2014), and many MOOCs forum participation is unguided and tends towards a Q&A
format (Anderson et al., 2014). However for some disciplines deep engagement with the topics requires
participation in critical discourse, and learning to adopt scholarly patterns of discourse requires teacher
facilitation, (Anderson et al., 2001) in the form of questions and comments which are authentic and coherent
(Della Noce, Scheffel, & Lowry, 2014). In such courses understanding student activity in the forums is a
significant component of participation and should be considered alongside other types of assessment.

The Engaging India MOOC
The Engaging India MOOC offered by the Australian National University in investigates India through different
disciplinary lenses, including culture, language, history, economics and international relations over its 10-week
duration. Overviews from the two convenors pull together videos, readings and interactive content from 7 guest
experts. Students view videos interspersed with (formative quizzes), explore the extension materials, and discuss
the topics with each other in the forums. The strength of this multi-lens format is to challenge pre-conceptions
and encourage inter-disciplinary exploration.
It was determined that scholarly discussion is required in this course to assist students to engage with the topics
and formulate new ideas, and the importance of this discussion is signaled to students by inclusion as a
significant component in the assessment structure. The course assessment consisted of: computer-graded tests
(weeks 2-9, 40%); surveys (weeks 1, 5, and 10, 10%); participation in the discussion forums (weeks 1-9, 30%);
submission and peer review of a final reflective project (week 10, 20%). Thus half of the grades were assigned
to solitary assessment activities, and the other half required creative contribution. The pass rate was set at 65%.
In practice, the MOOC platform did not allow grades to be automatically assigned for contributions to the
discussion forum, and peer review was no available when the course launched, so credit was gained by student
declaration using the mechanics of quizzes. A cynical student might choose to declare their contribution without
actually participating in these activities, but we have not observed this behaviour in the student data.
Live teaching presence in the course took three forms: moderators guided discussion in the forums, asking
leading questions, modelling thoughtful answers, and challenging and extending student ideas though questions;
survey responses were compiled and reported to students soon after completion; and the course convenors
created video responses to the week’s discussion forum interactions at the end of each week.
Student intention and participation
The Engaging India MOOC commenced in April 2014. One measure of success for a course is student
satisfaction. As an indication of satisfaction, the final student survey in week 10 asked students whether the
course met their expectations. 566 students who replied, and of those 166 said that the course exceeded their
expectations, a further 248 said that the course met their expectations, and only 42 (7%) said the course did not
meet their expectations. However 11,132 students registered for the course so the respondents to this survey are
a small selection of those registered. It is possible, indeed likely, that a greater proportion who found that the
course did not meet their expectations did not make it through to week 10.
A significantly larger number participated in the week 1 survey. Of the 1973 respondents
•
•
•
•

1277 (around 65%) told us that they intended to complete all activities in the MOOC;
239 indicated that they intended to “Do everything but the assessment”;
347 indicated they intend to “Look around and watch all the videos”; and
110 indicated they intended to just “Look around”.

We presume that the remaining 9159 registered people also intended only to look around. Certainly we doubt
that they intended to complete the assessment, as the survey was the first (and easiest) part of the assessment.
The number of students who achieved the 65% pass mark for this course was 358, which is 3% of the total
number of registrations, but 28% of the number (1277) who indicated intent to participate fully in the course.
Figure 1 shows student participation in the assessment activities over the 10 weeks of the MOOC, plus the
number of Intended completions and Passing students. Student participation in the first Quiz and Survey
exceeded the Intended number. The participation rate for Quiz questions remained quite high throughout, with
526 completing the Quiz in week 9, 41% of the Intended number. Survey responses dropped off more quickly –
even though they require low commitment to complete, they are not closely tied to the course content so it is
likely that some students did not see the value of completing these surveys.
The interactive forum assessment activities saw less action – with student participation at 80% of the Intended
number in week 1, when introduction posts were invited, and dropping down to 51% when the hard work of
responding to content-questions began. Interestingly, after week 2 the rate of drop off was slower and more
consistent than the rate for quizzes, ending at 338 in week 9, or 40% of the Intended number.
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Figure 1: Student participation in assessment activities in the Engaging India MOOC. The horizontal axis
refers to weeks and the vertical axis refers to numbers of students completing the activities for the week.
The final project asked for reflection and synthesis across the whole course. This requires a significant and
sophisticated cognitive engagement. The number of responses was 170 – only 13% of the Intended number.
This is quite a small number, however students who had successfully completed all other activities in the
MOOC did not need to complete the project in order to achieve the 65% pass rate. So perhaps some students
took a strategic decision to omit the more challenging task.
Student activity perception
Student participation indicates a preference for solitary learning and disinclination to participate in critical
discourse and reflection. This is borne out in the results of the week 10 survey question, which invited students
to indicate the learning activities they found most valuable. Their combined rankings are, in order:
1.
2.
3.
4.
5.
6.
7.

Hearing from the experts
Referring to readings and other course materials
Taking knowledge checks & tests
Referring to weekly introduction & summing up
Participating in discussion
Doing the reflective project
Learning from other students

This is interesting because the first three are the distinctive common elements of xMOOCs – videos, computer
graded quiz questions, and other online materials. On the other hand, the last three are core elements of socialconstructivist pedagogy and underpin best practice in online course design (Garrison, Anderson & Archer,
1999). In disciplines that value critical inquiry, these must be accommodated in MOOC design.
Moreover, while learning from other students was not ranked highly in the survey results, many of the students
did post glowing endorsement of it in the forums, for example:
The discussion forum, when I look back, I feel, had some very solid, intellectually stimulating
questions each week! In hindsight, I also feel that it surprised me too! I look back and think, had it
not been for this course I would have never connecting this sort of topic with that issue and looked
at it from this perspective. This brought people from different nationalities, cultural (and)
educational background, ideological beliefs under a single roof. This has helped all of us learn,
relearn and unlearn so much, so well. This particular aspect was responsible for making the course
truly international, I could feel I am in an open classroom, where tutors are enlightening our minds
and students, teachers and e-moderators were engaging in discourse analysis, discussions, and
debates. (Shweta108)
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Conclusion
MOOCs are not like other university courses and people register for MOOCs for many different reasons. Some
people who register for MOOCs intend to complete all the assessment for the course. In discussing attrition and
retention of MOOCs it only makes sense to report on the proportion of this “intending to complete” cohort who
complete and pass the course. Investigation of intention and participation in Engaging India shows the number
of students who passed is 28% of the number of students who intended to complete the course. This figure is
lower than the completion rate for most university courses but is higher than the widely reported 6% pass rate
for MOOCs.
This study did not track the behaviour of individual students so it is not certain that all of the passing students
are among the group who indicated that they intended to complete the course. Moreover, student activity in the
Engaging India MOOC revealed varying rates of participation in different types of activities. Solitary, computer
graded assessment activities were more likely to be completed than written and forms of assessment. Further
investigation of this phenomenon is necessary in order to understand the challenges and potential of teaching
critical inquiry in the humanities and social sciences using MOOCs.
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This paper outlines a pilot project to encourage Blending and Flipping of classes at UniSA by the
implementation of a formal Community of Practice (COP) of scholars and peers in Science and
Engineering. The project COP staff worked with academic staff to assist teachers to use online
resources and active learning strategies to engage students and promote deep learning,
engagement and problem solving whilst making greater use of all facets of learning technology.
Keywords: blended learning, flipped classes, professional practice, online, flexible, engagement

Introduction
The development by the University of South Australia (UniSA) of more than 25 online Engineering Associate
Degree units (courses) for external study over the last three years, in conjunction with Open Universities
Australia (OUA), has allowed the production of a comprehensive array of online learning resources (Jackson et
al., 2013), plus a sophisticated introduction to the training and delivery of these for UniSA staff (James et al.,
2011). The Blending Engineering/Environmental Learning and Teaching (BELT) project within UniSA’s
School of Natural and Built Environments (NBE) aims to blend the online OUA materials into the face-to-face
courses. Integral to the BELT project was the development of a Community of Practice (COP) that involved a
number of staff from within NBE’s Engineering and Environmental/Geospatial disciplines which were assigned
coloured ‘Belt’ status (Engineering became ‘Brown Belts’ and the Environmental/Geospatial Sciences were
deemed ‘Green Belts’), with the obvious aspirations to master Black Belt status! Specifically, 9 Civil
Engineering courses and 8 Environmental/Geospatial Sciences courses were targeted to blend the resources and
teaching approaches from the online courses with the on-campus practices. This paper details the journey
undertaken by academic staff involved in this COP and begins with the background to COP and Learning
Approaches (with a focus on Blended and Flipped learning), then progresses onto detailing the COP, a case
study unit (course) and concludes with discussion and future directions.

Communities of Practice (COP)
The BELT COP aimed to support the academics in blending the learning in their courses, enhancing their
teaching strategies and furthermore, provided a forum for the discussion and exploration of the implications of
this approach. COPs were initiated by Wenger (1998) and are based on social learning theory which proposes
that humans are social animals and as such, like to learn together. What Lave and Wenger (1991) termed
‘situated learning’, Atherton (2013a) developed into communities of practice comprised of people coming
together as a community to explore an area of interest (domain) and share their practice in terms of research into
the area and its application. COPs provide a context for members to engage in sustained conversations around
teaching and learning, situated in the focus of an area of study. COPs are effective as places of negotiation,
learning, meaning and identity which are modes of a social learning system (Wenger, 1998). Traditionally,
learning and collaboration have been seen as independent constructs (Lin & Beyermein, 2006), but COPs
promote a new approach as the two join together, a manner that endorses the viewpoint of Brown and Duguid
(1991) that “collaborative learning and individual learning as inseparable when a group of people works
together”. The ongoing, social and interactive processes of the BELT COP support the dynamic element of
‘practice’, i.e. how people do things, the first of the five critical elements in Wenger’s COPs (1998) and in
context, through teaching and supporting student learning. The COP is therefore a dynamic and responsive
form of professional development and with respect to the BELT members would mean sharing a sense of joint
enterprise to support an interactive, experiential and constructivist approach to teaching and learning in their
courses, thus supporting Wenger’s views on situated learning. Through individual and collaborative efforts,

reflection and experiences, the group aimed to develop a shared repertoire of resources as including theories,
language and teaching strategies. In doing so, the BELT COP have been mindful of the need to build on COPs
issues raised by Hodkinson and Hodkinson (2004) and in particular, have addressed the shortcoming of Lave
and Wenger’s original model with its emphasis on ‘legitimate peripheral participation’, i.e. newcomers, as the
majority of the BELT COP members are experienced educators. This experience has supported those who are
newer to teaching in the academe and has the risk of introducing elements of social and cultural capital that
Bourdieu raised from the work of Lave and Wenger, in terms of who has the knowledge and power within the
COP.

Learning Approaches
The BELT project was grounded upon the belief in the importance of brain-based learning & teaching and the
two key learning theories of constructivism and collaborative learning.
Brain-based learning & teaching
Neuroscience, cognitive science and psychology have provided insights into how the brain works and
educationalists have used this to inform their practice and created a field known as brain-based learning (Jensen
1998; Hendel-Giller et al. 2010). Brain-based learning principles and strategies provide educators with the
knowledge and skills to engage and motivate students and assist in their learning and retention. The impact of
environmental factors, the ‘social brain’, emotions, and how the brain organizes information, are all considered
in the BELT project as factors that assist learning.
Constructivism
The central thesis of a constructivist learning theory is that the learner is active in constructing their own
learning/knowledge of the new ideas or concepts based upon their current and past understandings, beliefs, and
attitudes (Kelly, 2012; SACSA, 2001). Learning is student-centred and is not linear, rather, it involves learners
extending, elaborating, reorganising, reformulating and reflecting upon their own frameworks of knowledge.
Students therefore need learning activities that ask them to apply the theory/ concepts/knowledge and that
encourage problem solving, exploration, the use of higher order thinking skills, as well as structures/
opportunities to develop reflection/ awareness of their own learning/progress (Atherton, 2013b). Having a
starting point of a question or enquiry is a useful approach to implementing a constructivist approach to teaching
and learning.
Collaborative Learning Theory
Collaborative learning refers to methodologies and learning environments where students attempt to learn
something together, drawing on each other’s resources and skills to solve problems, form study groups,
undertake group projects or create a product of their learning. Collaborative learning is grounded in Vygotsky’s
(1978) belief about the inherent social nature of learning and includes the teacher being part of this learning
community. This theory binds well with a constructivist approach to teaching as it acknowledges that learners
are not social islands and are more likely to engage in constructing their own understanding in a supportive
social environment. Therefore, opportunities to work collaboratively will enhance their learning and lead to a
deeper understanding of the content as students are able to communicate their questions, intuitions, conjectures,
reasons, explanations, judgements and ideas. Learning situations and activities/assessment that are relevant,
realistic and authentic and give a sense of the ‘real world’ are valued by students and assist their learning. This
learning theory is compatible with the 5-Stage Model of E-Learning (Salmon, 2000) using a Community of
Inquiry approach to online learning proposed by Garrison (2003) which was used by the UniSA OUA Course
Developers to design and develop the websites for the online Engineering Associate Degree units/courses and
consequently formed the basis for the BELT lecturers’ face-to-face teaching that aimed to blend the online
materials, from the OUA courses and other sources.
Blended and flipped learning
The availability of new learning technologies has meant that the allure of ‘traditional’ content driven lectures,
typically using Powerpoint slides, has become much less attractive and relevant to students. UniSA lectures are
approximately two hours long with a 10 minute break and tend to be didactic, content rich (heavy) and teachercentered, with minimal student interaction or feedback. Not surprisingly, attendance has thus dropped off
dramatically and this has led to a growth in the research into and application of, alternative class interaction
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techniques. These strategies are commonly known as ‘blended learning’ and ‘flipped’ lectures. The term
‘blended’ encompasses a broad continuum and can include any integration of face-to-face and online
instructional content and information communication technologies. Blended learning is not just about using
technology because it is available, nor is it an ‘additive approach’ (Simpson, 2008). Rather, the goal of a
blended approach is to transform the learning experience by changing traditional face-to-face teaching practices
by joining them with those of online instruction. At UniSA, these were mainly derived from the OUA courses.
While not a new concept or practice, ‘flipping’ the lecture has gained momentum recently as an effective and
relevant strategy to assist contemporary students in their learning outcomes and is, in fact, part of a ‘blended
learning’ approach (Brame, 2014) where the teacher is there to serve as facilitator (Jensen, 1998). It also builds
technical skills (knowledge, practical skills) and soft skills (communication skills, decision making skills, group
skills), that Male et al. (2010) identified as deficiencies of graduate engineers i.e. practical engineering,
engineering business competencies, communication skills, self-management and appropriate attitude, problem
solving and teamwork. Furthermore, Newberry et al. (2011) found that these graduates needed complex skills
and attributes because they ‘increasingly study, communicate, travel, and work across national and cultural
boundaries’.

!

The Blended Engineering/Environmental Learning and Teaching (BELT) COP
in action
The BELT COP consisted of participating course lecturers, the Associate Head of the NBE School and was
facilitated by educational experts. The lecturers were from a variety of disciplines such as Biology, Geology,
Surveying, Mathematics, Engineering and Resource Management, varied in ages from early 30s to late 50s and
had differing exposures to technological use in the classroom, and involvement with online courses and
teaching. Each COP meeting was structured to allow social interaction and relationship building, while also
providing an opportunity to build domain knowledge on the topic of the meeting, followed by shared practice
discussion by participants and problem analysis. COP members shared updates on their practice and identified
areas to explore together, including ‘teaching’, ‘assessment of group work’ (including mapping group work
across the courses) and ‘helping the students understand the new approaches to teaching and learning’, as their
2014 foci to shape the future work. Further exploratory meetings were convened with staff, both individually
and as a group, to discuss the forthcoming semester teaching and to plan the operational progress of the COP
throughout the semester. Lecturers agreed to attend at least one lecture of each other’s to appreciate different
delivery styles, witness how the different types of blending and flipping were incorporated into their peer’s
teaching and also student reactions. The education experts and COP members also recognised the importance of
reflection in the learning process and the experiential model of the adult learning process advocated by Atherton
(2013c). Further, the capacity to reflect on action and to engage in a process of continuous learning is one of the
defining characteristics of professional practice (Schon, 1983). This reflection occurred through both pre-lecture
planning and post-lecture discussions that the two education experts conducted with each of the participating
academics. Changes in practice wrought through individual reflection and choice have a greater chance of being
sustained. Changes evident among individuals within the BELT program included, improvement in slides via
reduced amount of text, enlarged font and the addition of visual data, the use of student/peer-discussion during
the lecture on information presented to foster students processing of the content, increased use of technological
learning tools and increased confidence in question-asking. Examples of changed practice in lecture sessions
presented by the other BELT COP lecturers include:
•
•
•
•
•

using Polleverywhere for student feedback in Geoscience & Engineering Structures;
student debates, surveys and ‘World Café’ in Environmental studies;
group problem solving and demonstrations in Structural Engineering;
use of web resources and Google Earth/ 360 degree visualizations/virtual field trips in Geoscience; and
use of web resources – print, visual, 3D in several of these courses.

Staff were encouraged to plan their sessions around the core knowledge or skills they wanted their students to
gain that week and to then frame that around a question or questions to help the students explore the learning as
part of their own knowledge creation This inquiry-based exploratory learning, or student-centred learning, has
traditionally been the approach used in tutorials, workshops, laboratory practicals or field excursions. In
recognizing the value of this learning approach, the COP engaged in a strategic process to encourage all of the
BELT lecturers to radically revise their class interaction in their 2 hour learning sessions (the term ‘lectures’ was
deliberately not used) through the blending and flipping of their course materials and teaching activities, in two
main ways. Firstly, lecturers have provided pre-session materials, many of which are now enhanced by the
inclusion of multi-media and other learning technology resources from the lecturers on-line courses or other
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sources when there is no OUA course equivalent. Students are expected to read/view/listen to these materials in
their own time prior to the session, as they provide the key content and concepts to be covered in the session.
Secondly, by introducing collaborative learning activities during the learning session, more class time is spent
on applying the concepts students have learned.

BELT case study: Geospatial Science for Engineers (GSE) course
GSE focuses on the use of mapping within Civil Engineering and is a 2nd year course with a cohort of
approximately 60 students and is held in a fixed seating and tiered lecture theatre for 2x 50 minute ‘lecture’
sessions per week for 13 weeks. An OUA unit was developed for this course during 2012 and so a variety of
online resources were available for use. The education experts met with the lecturer to discuss and plan the new
approaches to the learning sessions each week and attended the classes to assist, team-teach, help with
equipment, record, evaluate and then provided feedback for consideration, discussion and future planning. Each
learning session worked to engender a sense of enthusiasm, engagement and commitment by students to the
studies being presented discussed and synthesized. A ‘planning chart’ was developed for the lecturer to use
which supported an inquiry-based approach to teaching and which built on the students reading of, and listening
to, the pre-session material. Paramount in that chart was the overall aim for the session (e.g. Session 1 - To
make the student ‘love maps’), the key questions to be covered (What is a GPS? What is GIS? and how can
these be used in engineering?) to enable the key concepts (Course, Maps and GIS) to be reinforced during the
session through the activities and content. Each session was designed to contain a blend of learning technologies
e.g. Poll Everywhere software was used to pose questions and allow immediate anonymous replies from
students e.g. ‘Where can maps be used within your own discipline? Further tools used included headset
microphones and multiple microphones for use in the classes, student submission of images (via Instagram),
video and Google/ Google Earth. Butchers paper, felt pens, blue-tack, post-it notes were provided for student
group use when undertaking the collaborative and interactive learning activities. Specific sessions in the
different courses used different items depending on the learning activity and included string, chocolate, floor
satellite maps, inflatable models, protractors, measuring tapes, surveying equipment and cards. These were
consistent with the brain-based learning approaches discussed previously and incorporated the use of music and
the element of surprise in terms of seating/ choice of participants.

Discussion and conclusion
Academic life can be isolating and BELT COP members came together as a group of academics across different
disciplines, united by a focus on teaching and learning within a research orientated university world. A culture
of collegiate openness and professional discussion on teaching and learning, based on the learning theories
informing the BELT project, as opposed to ‘content delivery’, has been established. Resources, stories and ways
of addressing recurring problems have also been shared. Transparency and support from university and school
management have enabled trust to be established. Members have visited each other’s sessions which has
resulted in professional discussions both within and outside of COP meetings. A COP is ‘dynamic and involves
learning on the part of everyone’ (Wenger, 2006) which means both participants and facilitators. Utilising these
strategies (see Case Study) the first 2014 semester iteration has assisted participating lecturers to effectively flip
their teaching in some form or other, but it is important to acknowledge that this does occur along a continuum
depending upon the lecturers’ comfort/confidence with the approach and the nature of the course being taught.
The Brown and Green BELT academics have enthusiastically accepted their flipped and blended practices.
Indeed, their own feedback has identified that the COP provided a supportive forum where they could discuss
teaching approaches to provide a consistent approach across the student degree cohort. This made it easier to
introduce new ideas and approaches knowing that the students will be more comfortable, confident and familiar
with them. They also noted that the COP enabled them to collect feedback from peers as well as experts in
education on what works well and what doesn’t, and also comments from students that came about indirectly via
other staff members in forums such as the FGDs – thus giving a different perspective that is otherwise
unavailable. Having an opportunity to observe the teaching approaches and performances of others, gain new
techniques and ideas by sharing experiences and appreciating the encouragement to include more interactive
activities in class was all deemed valuable outcomes by the academics. Furthermore, the COP was viewed as a
useful mechanism to enable strategic decisions to be made about teaching goals and how the curriculum
supports these, not just within one subject but across an entire year level or degree. To plan for the future, a
series of Focus Group Discussions (FGDs) were conducted with samples of students from all but one of the
BELT courses. The findings and recommendations of the FGD participants have been illuminating and the
qualitative data will be used to assist revision of first semester 2014 courses for 2015 delivery and the planning
for BELT-affected courses in the second semester of 2014. This data will be used to triangulate data from the
course and student evaluations which are a regular part of the monitoring and evaluation procedures of UniSA.
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The data may be part of student evaluation discussions at faculty level. This ‘pilot’, will in turn, shape the COP
that will be extended to include other staff in 2015-16. The BELT academics have enthusiastically accepted
their flipped and blended practices and it is envisaged Black belt status will be ‘achieved’ for many of them and
their colleagues during the extension of this professional practice project in future.

References
Atherton, J. S. (2013a). Learning and Teaching; Situated learning. Retrieved from
http://www.learningandteaching.info/learning/situated.htm
Atherton, J. S. (2013b). Learning and Teaching; Constructivism in learning. Retrieved from
http://www.learningandteaching.info/learning/constructivism.htm
Atherton, J. S. (2013c). Learning and Teaching; Reflection and Reflective Practice. Retrieved from
http://www.learningandteaching.info/learning/reflecti.htm
Brame, C. J. (2014). Flipping 'the 'Classroom. Retrieved from http://cft.vanderbilt.edu/files/Flipping-theclassroom.pdf
Brown, J. S. & Duguid, P. (1991). Organizational learning and communities-of-practice: Toward a unified view
of working, learning, and innovation. Organization Science, 2, 40–57.
Garrison, D. R. (2003). Cognitive presence for effective asynchronous online learning: The role of reflective
inquiry, self-direction and metacognition. Elements of quality online education. Practice and direction, 4,
47-58. Retrieved from http://cguevara.commons.gc.cuny.edu/files/2009/09/Learning-Effectiveness-paperGarrison.pdf
Hendel-Giller, R., Hollenback C., Marshall, D., Oughton, K., Pickthorn, T., Schilling, M. & Versiglia., G.
(2010). The Neuroscience of Learning: A New Paradigm for Corporate Education. Retrieved from
http://www.themaritzinstitute.com/Perspectives/~/media/Files/MaritzInstitute/White-Papers/TheNeuroscience-of-Learning-The-Maritz-Institute.pdf
Hodkinson, P. & Hodkinson, H. (2004). A constructive Critique of communities of Practice: Moving Beyond
Lave & Wenger, seminar paper presented at integrating Work 7 Learning, Contemporary Issues Seminar
Series, 11th May, OVAL Research working paper 0402.
Jackson, N., Quinn, D., Lonie, A., Rathore, P. & James, P. (2013). Video in engineering courses to promote
active online learning environments. Proceedings of A2E2 conference Gold Coast. Retrieved from
https://www.engineersaustralia.org.au/australasian-association-engineering-education/2013-annualconference
James, P., Quinn, D. & Dansie, B. (2011). Re-engineering for Australia’s engineering skill shortage. In G.
Williams, N. Brown, M. Pittard, & B. Cleland (Eds.) Changing Demands, Changing Directions.
Proceedings ascilite Hobart 2011 (pp. 624-629). Retrieved from http://www.leishmanassociates.com.au/ascilite2011/downloads/papers/James-concise.pdf
Jensen, E. (1998). Teaching with the Brain in Mind, Association for Supervision and Curriculum Development,
Alexandria.
Kelly, C. (2012). Constructivism. Retrieved from http://www.slideshare.net/ckellly/constructivism-powerpoint
Lave, J. & Wenger, E. (1991). Situated Learning: Legitimate Peripheral Participation. Cambridge: Cambridge
University.
Lin, Y. & Beyerlein, M. (2006). Communities of Practice: A Critical Perspective on Collaboration. In M.
Beyerlein, S. Beyerlein, F. Kennedy (Eds.) Innovation through Collaboration (Advances in Interdisciplinary
Studies of Work Teams, Volume 12) Emerald Group Publishing Limited, 53 – 79.
Male, S. A., Bush, M. B. & Chapman E. S. (2010). Perceptions of competency deficiencies in engineering
graduates. Australian Journal of Engineering Education, 16, 1, 55-68
Newberry, B., Austin, K., Lawson, W., Gorsuch, G. & Darwin, T. (2011). Acclimating International Graduate
students to Professional Engineering Ethics. Science and Engineering Ethics, 17(1), 171-194.
Salmon, G. (2000). E-moderating : the key to teaching and learning online, London: Kogan Page.
Schon, D. (1983). The reflective practitioner, New York: Basic Books.
Simpson, M. (2008). Attempting to realise the potential of blended learning: An initial teacher education case
study. In Hello! Where are you in the landscape of educational technology? Proceedings ascilite Melbourne
2008. Retrieved from http://www.ascilite.org.au/conferences/melbourne08/procs/simpson.pdf
South Australian Curriculum Standards and Accountability (SACSA), (2001). Learners and Learning,
Department of Education, Training and Employment, South Australia. Retrieved from
http://www.sacsa.sa.edu.au/index_fsrc.asp?t=LL
Vygotsky, L. S. (1978). Mind in society. Cambridge, MA: Harvard University Press
Wenger, E. (1998). Communities of practice: learning, meaning, and identity. Cambridge University Press.
Wenger, E. (2006). Communities of practice, a brief introduction. Retrieved from http://wengertrayner.com/wp-content/uploads/2012/01/06-Brief-introduction-to-communities-of-practice.pdf

558

Please cite as: Corcoran, P., Moulton, D., James, P., & Rathore, P. (2014). Developing Black Belts, via a
Community of Practice for Blended Science and Engineering Learning and Teaching at UniSA. In B. Hegarty,
J. McDonald, & S.-K. Loke (Eds.), Rhetoric and Reality: Critical perspectives on educational technology.
Proceedings ascilite Dunedin 2014 (pp. 554-559).
Note: All published papers are refereed, having undergone a double-blind peer-review process.
The author(s) assign a Creative Commons by attribution 3.0 licence enabling others to
distribute, remix, tweak, and build upon their work, even commercially, as long as credit is
given to the author(s) for the original creation.

559

Multiple-choice questions in the Humanities: a case study
of Peerwise in a first-year Popular Music course
Dr Adrian Renzo
Macquarie University
The web-based system Peerwise allows students to submit their own multiple-choice questions
(MCQs) about course content, complete with distractors and an explanation of the ‘correct’
answer. Other students can then attempt their peers’ questions and provide feedback on the quality
of each question. To date, Peerwise has been used mostly in subjects where typical MCQs have a
finite number of correct answers. This paper – a work-in-progress – suggests that Peerwise is
potentially useful in units with a more ‘discursive’ orientation, such as MUS100, offered at
Macquarie University, Australia. The system provides a good forum in which students can test
each other on both lower-order and higher-order tasks. Future research will explore the efficacy of
the tool across multiple iterations of the unit MUS100.
Keywords: multiple-choice questions, online assessment, peer review

Introduction
The web-based Peerwise system is potentially a useful complement to lectures and tutorials. It encourages
students to review content and to engage with it in a more meaningful way than they might otherwise do
individually. Peerwise requires students to submit their own multiple-choice questions (MCQs) about course
content (complete with distractors and an explanation of the ‘correct’ answer). Other students can then attempt
their peers’ questions and provide feedback on the quality of each question. To date, Peerwise has most
commonly been used in subjects where students need to systematically work through a set of problems, or
where typical questions have a finite number of correct answers. For example, at Macquarie University,
Peerwise is currently used by convenors in Business and Economics, Biology, and Software Engineering.
In contrast, this paper explores the possibilities of integrating Peerwise within the Humanities, where courses
often have a more discursive orientation. For example, in the unit MUS100, students are expected to reflect on
theoretical issues in popular music studies, demonstrate critical listening skills in relation to music production,
and review the arguments of key theorists in the research field. At first glance, these aims strain against the
MCQ format. The MCQ format seems better suited for topics in which a question has a clear, finite, and/or
correct answer. In MUS100, the ‘correct answers’ to a single question may number in the dozens, and each
‘answer’ will be subject to the vagaries of individual students’ comprehension skills and subjective
interpretation. This paper argues that the discrepancies between typical uses of MCQs and the content of units
such as MUS100 are not insurmountable. In fact, Peerwise provides a good forum in which students can test
each other on both lower-order and higher-order tasks. In some cases, students begin to ask higher-order, ‘meta’
questions about a course, including why a lecturer takes a particular approach to teaching. The key point is that
Peerwise remains useful even in situations where it is merely an early stepping-stone towards towards more
substantial learning.

Lower-order and higher-order learning
Drawing on Marton and Säljö’s seminal studies of the 1970s, Biggs (2011, p. 20) notes that students in higher
education often adopt either a ‘surface’ or a ‘deep’ approach to learning. In the former, students may aim to
memorise unrelated ‘bits’ of content provided by a lecturer, so as to amass a wall of knowledge which can then
be used for summative assessment tasks such as examinations. The more academically oriented students tend to
opt for ‘higher-order’ learning strategies. They attempt to connect new information with material they already
know, bring questions with them to learning sessions, and apply ideas they have learned to new settings.
For some critics, the MCQ format tends to privilege lower-order learning. Karen Scouller (1998), for example,
compared students’ preparation for a multiple-choice exam and an essay-based exam. She found that an MCQ
exam actually discouraged deep-learning: the people who adopted deep learning techniques paradoxically
performed less well on the MCQ-based examination. However, that research assumed a conventional use of
MCQ – one in which the lecturer was primarily responsible for generating the questions, and the students simply
ticked (what they thought was) the correct answer. Several scholars have noted that the possibilities of MCQs

can be substantially expanded. Draper (2009) points out that there are several situations in which MCQs can be
used to foster higher-order learning.
• Students can be asked to list reasons that each answer option is correct or incorrect, “rather than simply
ticking one” (2009, p. 290).
• MCQs can be posed to students as the first step towards a broader discussion, rather than as an end unto
themselves.
• Students can be asked to prepare their own MCQs.
Peerwise combines elements of all these strategies (Denny, Hamer & Luxton-Reilly, 2009). Students write their
own question. Following the template that I provide, they also need to justify why each option is correct or
incorrect. Finally, the system allows them to comment on each other’s questions, which is arguably where some
of the ‘real’ learning happens.

How Peerwise ran in MUS100
In Session 1, 2014, I asked 156 first-year students to write one Peerwise question and answer five other
questions, and to repeat the process several times during the semester. (In total, this involved writing four
questions and answering twenty questions.) The assessment criteria were fourfold.
• Evidence that all aspects of the task have been completed.
• Evidence that the questions test people for deep learning rather than asking them to memorise isolated facts,
figures, or quotes.
• Comprehensiveness of the explanation for each question.
• Level of prose, grammar, and syntax.
In practice, Criterion 1 simply measured the number of questions submitted. It is difficult to apply a quantitative
value to students’ answers, because: (a) they may get the answer ‘wrong’ due to a misconception on the part of
the question author, and (b) they may simply click on five boxes without reading the questions at all. Criterion 2
was added to discourage students from simply taking arbitrary quotes from a reading and asking: “who said
this?” Criterion 3 was added in the hope that students would follow the template I established in my early
questions.

What can Peerwise achieve for students in popular music studies?
There are several advantages of using Peerwise in a Humanities-based unit such as MUS100.
Peer review
Previous research has found that on systems such as Peerwise, higher-performing students tend to contribute
more (Luxton-Reilly 2009). This was largely confirmed in the MUS100 iteration of Peerwise, in which students
who earned Distinctions or higher in their written work reported being ‘addicted’ to Peerwise. (Nineteen
students answered more than double the required number of questions; two students answered more than 300
questions.) On the one hand, such disproportionate contributions from students may be seen as giving us skewed
results. However, as Luxton-Reilly notes (2009), the voluntary additional contributions from these students
results in a higher overall level of feedback in any given cohort of students.
The element of peer review was also important for the convenor. Peerwise was a useful testing ground for
questions which I would eventually place in an end-of-semester quiz. My experience here largely confirms
Luxton-Reilly’s (2009) view that the disproportionate contributions from high-performing students raises the
overall level of feedback. The feedback that I received on my own questions improved the quality of the
questions which all the students eventually completed during in-class tests and quizzes. Here are two examples.
In the first example, I asked students to apply what they had learned about music philosopher Theodor Adorno
to a more recent example of popular music.
What would Adorno most likely say about Beyoncé's music?
A. After a week of assembling cars at a soon-to-be-closed car factory, workers need something that is
entertaining without requiring any intellectual work. Beyoncé's music is perfect for this.
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B. After a week surviving school and making cheeseburgers at McDonalds, teenagers need something
to distract them from the homework that they should be doing. Beyoncé's music is perfect for this.
C. Beyoncé's music is an example of standardised popular culture. Its purpose is to generate profits
for wealthy industry executives while providing harmless, light entertainment for the masses.
D. By releasing 'surprise' albums on iTunes, Beyoncé shows that she's aware of the challenges of
marketing music in the digital era. In this way, she successfully generates profits for wealthy
industry executives while providing harmless entertainment for the masses.
Explanation (excerpt):
B is incorrect because Adorno wasn't worried about kids doing their homework.
One student noted that my explanation did not adequately justify why option B would be ‘wrong’, and that the
question might therefore be misleading. In another question, I asked students: ‘What are the first three notes in
the bass line of the song “Gun” by Chvrches?’ One respondent wrote that this was confusing, because, strictly
speaking, the first three notes are all the same, whereas I was obviously asking people to identify the first three
different notes. In both of these examples, peer-review arguably strengthened the quality of questions that were
later put to students in actual test situations, primarily by removing ambiguities which were not obvious to me
(Malau-Aduli & Zimitat, 2012).
Gamification encourages competitiveness and improves motivation
At the end of the semester, I asked students to contribute one piece of advice for the subsequent cohort of
students. One person’s advice was: ‘beat the lecturer at Peerwise’. This is a clear instance of gamification
affecting students’ responses to Peerwise. The system incorporates several elements from the gaming world:
leaderboards give students an idea of how they are performing compared with other students, and participants
earn ‘badges’ when they reach particular milestones, such as answering 10 consecutive questions correctly
(Glover, 2013). The important thing here is that the rewards are aligned with other parts of the assessment
structure, so that the person who (for instance) reads carefully achieves higher marks in Peerwise.
Peerwise can reinforce or cover material not emphasised in lectures
When more than 100 students are asked to submit several questions throughout the semester, there is obviously
ample room for overlap (as, indeed, the topic cloud above demonstrates). When a point seemed to be
emphasised in a reading or a lecture, many students ask (differently shaded) questions about that particular idea.
In a cohort of this size, however, many students will voluntarily try to write more ‘original’ questions, by
delving deeper into one of the prescribed readings, by capturing a seemingly peripheral point from a lecture, or
by applying an idea from a lecture to one of their own examples. This proved to be one of the strengths of
Peerwise. Rather than worrying about not adequately ‘covering the content’ in lectures, I could afford to make
lectures more interactive, knowing that much of the material would be rehearsed and discussed online later in
the week.
Peerwise can provide a meta-commentary on the learning process
One unintended outcome of using Peerwise in MUS100 was that students used the online setting to ask each
other ‘meta’ questions about the content and the methods of content delivery in the unit. For example, I
regularly briefed (Haynes, Haynes, Habeshaw, Gibbs & Habeshaw, 2012) the students on why I was running a
particular segment of the lectures in a certain way. (For instance, this might involve drawing attention to aspects
of my body language which should alert them to an important point worth noting, or explaining how to
differentiate between essential and non-essential aspects of material displayed through PowerPoint.)
Consequently, towards the end of the semester, some students contributed questions which required their peers
to take stock of how they were learning, rather than simply asking for memorised answers to leading questions.
Such questions might address why lectures were being used in the first place.

Potential pitfalls
One potential pitfall of using Peerwise is that students may use the system as a replacement for doing the
required readings. Some students asked quite detailed questions about the prescribed readings, and it might be
objected that the less academically-oriented students might try to grasp the main ideas of those readings by
relying more on Peerwise. I would suggest that this risk can be mitigated by ensuring that Peerwise is
appropriately aligned with other assessment tasks. In MUS100, for example, Peerwise was allocated only 5% of
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the overall grade, whereas ‘tutorial worksheets’ (which included a series of questions about the required
readings) were collectively allocated 35%.
The more significant pitfall lies in the tendency to over-assess students. For example, when the stakes are
relatively low (the maximum mark for the assessment is 5%), I would suggest that it is cumbersome and
unnecessary to include a criterion on students’ grammar. This is especially so when such aspects of students’
writing are already assessed in other tasks, and it would be especially important in any unit where a group of
tutors were responsible for marking different groups of students.

Conclusion
The Peerwise activity used in MUS100 promises students that they will earn marks for submitting a certain
number of questions, for writing a certain type of explanation, and so on. In practice, however, the real learning
is arguably incidental to those assessment criteria. By being ‘prodded’ with the promise of marks, students
willingly register on the Peerwise website and begin posting questions. Once they become involved in the
process, at least some of them report becoming ‘addicted’ to the process and developing intrinsic motivation to
participate. This raises interesting questions for future research. For example: is there any relationship between
students’ Peerwise results and their overall grade? Do students who write many Peerwise questions improve
their marks in other areas of the course, or does their Peerwise participation simply reflect their already-high
engagement with the unit? While it is beyond the scope of this paper to provide a full analysis of the efficacy of
Peerwise, this work-in-progress suggests that it may be productive to give Peerwise tasks some weight in the
overall assessment schema – enough to serve as the initial ‘prod’ – and that it is counter-productive to reward
such tasks with much more than 5% or 10% of the overall course mark.
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Online and blended learning modalities have made education accessible to those whose lifestyle,
work obligations or geographical location would otherwise deny them such opportunities. The
enthusiasm with which such approaches to learning have been embraced has often overlooked
those factors within physical and virtual learning spaces that impact on the educational
experience. This paper reports on the first phase of a study that sought to engender a Community
of Active Learners who are Flexible, Adaptive, Connected and Engaged (the COAL FACE
project). Through analysis of focus group data, the authors describe processes of participants
getting access to the learning spaces and resources, getting comfortable in this environment, and
getting connected to support mechanisms that enhance the learning and teaching.
Keywords: blended learning, learning spaces, multi-campus environments, nursing education

Introduction
In a competitive higher education environment, one regional Australian university is committed to providing a
quality learning experience for students. For professions such as nursing, the need for accessible education is
critical in ensuring the development of a relevant, sustainable and committed workforce (Birks, Cant, AlMotlaq, & Rickards, 2011; Francis, 2012). In many regional universities in Australia a single program of study
may be offered at a number of locations. One ‘reality’ for nursing education providers is the need to maintain
curriculum consistency across sites to meet professional accreditation requirements (ANMAC, 2012). Another
reality involves operating within financial and human resource limitations in all locations. Providing active
learning experiences for all students within the context of very different affordances of the learning spaces,
technology and physical resources can be challenging. The reality at the regional university discussed in this
paper is the extensive reliance on videoconference as part of the necessary face-to-face contact in nursing
programs.
This paper reports on the first stage findings of the ‘COAL FACE Project’. This project aims to realise the
potential of blended learning through the development of a Community of Active Learners who are Flexible,
Adaptive, Connected and Engaged. The project was funded by an OLT Extension Grant that built on the Spaces
for Knowledge Generation (SKG) Project (Souter, Riddle, Sellers, & Keppell, 2011). The SKG project
identified principles of physical learning space design that support an active, constructivist learning
environment. The primary aim of this research study was to take the principles derived from the SKG project
and explore their application to the physical and virtual learning spaces of a multi-campus, multi-modal
university learning environment.

Methodology
The study design involved various phases of data collection over a period of 12 months. An initial qualitative
phase was undertaken involving the use of focus group interviews. Analysis of data generated through this
process informed the development of a survey tool that was then used in the second stage. Findings from the
second phase survey informed the development of strategies for implementation in selected subjects during the
second study period of 2014. In the third phase, journals maintained by lecturers will be coupled with evaluative
data drawn from a final survey. The use of this staged and integrative approach to gathering and analysing data
enabled the project team to identify and implement strategies responsive to the unique needs of their particular
institution.

The findings below are drawn from the first phase of the project, which involved conducting a series of focus
group interviews comprised of a total of 18 students, nine academics and three support staff. These interviews
were conducted at the university’s two main campuses and three remote centres across northern Queensland.
The Bachelor of Nursing Science course is offered via internal (on-campus) mode on all these locations. The
focus group questions were based on seven broad principles from the original SKG study, which focused on the
design of physical learning spaces (Souter et al., 2011). These principles (summed up by the mnemonic CAFÉ
BAR – Comfort, Aesthetics, Flow, Equity, Blending, Affordances and Repurposing) relate to aspects of the
environment that support a student-centred approach to learning. For this project, these aspects were
successfully extended to incorporate virtual (online) learning spaces of relevance to the institution where the
study was undertaken. Analysis of the focus group interview data involved a constant comparative technique
reflective of a hybrid approach to the use of grounded theory methods (Birks & Mills, 2011). Through the use of
‘process’ codes – codes that are expressed by the use of an active phrase - (Saldaña, 2012) categories were
developed to generate a fluid perspective on the participants’ experience of learning and teaching in the studied
environment.

Findings
From the preliminary findings, three key aspects of the learning and teaching experience in the physical and
virtual learning spaces of this multi-campus, multi-modal environment emerged as being important to the
participants. These aspects were; getting access to the learning spaces and associated resources, getting
comfortable in the use of those spaces and resources, and getting connected to support mechanisms both within
and beyond the university environment.
Getting access
Getting access was characterised by the difficulties experienced by participants as a result of a lack of resources.
Resources were in short supply as participants grappled with the issues caused by inadequate and inaccessible
facilities, unavailable technology and equipment, dysfunctional technological aids, and staff shortages. For
instance, participants reported that nursing laboratories were being used as temporary lecture theatres resulting
in over-crowding:
…everyone's got to fit in that area and you fit people sitting between the beds, sitting on the beds.
There's no tables. You've got to put the book on your lap.
A lack of access marked virtual environments also whereby problems were not isolated to physical spaces.
Unstable technology along with the unavailability of recording facilities often compromised the accessibility of
learning resources in the online environment:
…[the learning management system] crashed quite a lot when we were all on it at the same time,
it was constantly closing, which was really frustrating trying to get access.
Limitations in resources resulted in participants having to pay extra to better support themselves in their studies.
The issues presented by this lack of resources resulted in participants turning to a variety of sources to support
them in their studies; the university, the library, public Wi-Fi, and parental and social supports. Accessing
support was not strongly associated with a general expectation and demand for better services, rather, it was an
act usually performed as a last resort when participants had expended all of their personal resources:
…we probably let it [no support] go on a bit too far…it got to a point where we just went “enough
of this, I need some help”.
Once achieved, getting access marked the beginning of meaningful student engagement and interaction with the
physical and virtual resources around them. Being familiar with such spaces was an essential part of being
supported in their transition to tertiary life. As they adapted to a constrained environment, familiarity with
spaces and the resources they housed was strongly associated with participants getting comfortable and even in
some instances, beginning to thrive.
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Getting comfortable
Getting comfortable for participants was strongly associated with the spatial ambience of their environment. In
the quest for comfort, participants referred to disliking spaces that were small, uncomfortable, unsupportive,
distressing, depressing and distracting. Often, basic resources such as tables and chairs were not sufficient to
meet the needs of the learning space. Virtual spaces were also not immune to criticism as technological
interruptions, constantly changing website design and poor orientation manuals made students uncomfortable
with the online environment. Students reported a decreased desire to spend time online in such instances. This
situation was mirrored in physical spaces as being uncomfortable impacted on participants’ engagement with the
learning process and the university environment:
…you don't want to hang around before or after lectures, which I find is the main time that you
connect with other people in your group and actually get discussions going.
In many instances, participants reported rooms that were unclean, dysfunctional, too small, poorly lit, garishly
painted and distracting due to incessant interruptions and noise. The way participants felt sitting in lectures
represented the emotive reaction they had with their environment. The function of a space clearly informed
participants’ feelings towards it.
In contrast, participants’ relished user-friendly spaces that were comfortable, visually pleasing, spacious,
supportive, social spaces that were conducive to study. Students reported the need to engage in social learning
practices, which often required the ability to spread out in a study-friendly space. The need to consume food and
drink was seen as an essential factor in such a space as the desire to use a space to interact with others in the
learning process appeared paramount. Furthermore, some participants reported that high quality learning spaces
exuded a subliminal message around expectations of teaching and learning.
Getting comfortable was strongly associated with an environment facilitative of a positive teaching and learning
experience. Nevertheless, participants acknowledged that sub-optimal spaces were inevitable in a constrained
environment and took a philosophical viewpoint that espoused an attitude of working with what you’ve got.
Students and staff alike expressed that a positive learning experience was facilitated by their own
resourcefulness.
In many respects, coping with limitations was central to the experience and fostered a resilient and oftentimes
innovative spirit amongst disadvantaged students. Students reported struggling with poor technological and
English literacy skills, isolation, unfamiliarity and limited peer support. These limitations hindered their ability
to engage with the online environment; stymied their access to services; halted their student progress and
distanced them from the rest of the student cohort.
I think too what you find here though is because we are so remote and everyone's quite aware that
what we use is limited, everyone is very accepting to just cope with whatever we have.
Despite the limitations of the environment, participants made clear differentiations between the spaces they
deemed to be friendly and unfriendly to the learning process. Consistent across locations was participants’
acknowledgement of the importance of the informal spaces outside the classrooms to the learning experience.
These spaces varied from campus kitchens, to trees and outdoor tables, the learning commons and circulation
spaces outside teaching rooms.
While getting comfortable was marked by coping with the constraints of a physical and virtual environment in
the context of one’s own limitations, it precipitated a progression towards meaningfully integrating with the
university environment and getting connected with the learning spaces at hand.
Getting connected
Getting connected involved the implementation and use of support mechanisms within and separate to the
university. Participants reported that the inadequacies of access, equity and comfort were overcome by creating
a culture of helping. Numerous strategies were implemented to help overcome the limitations of context. In
response to limited user-friendly spaces, students met in their homes, at public places, in online discussion
forums or held sleep-overs to facilitate study sessions. In some instances student’s circumvented shortfalls in the
university’s system by establishing a Facebook® forum to discuss their learning needs:
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…It's more effective for us than email because we're always on Facebook. Just finding important
documents and things, somebody will already have found it and they'll put it on a link on
Facebook, and we're just like, "Wicked!" you know?
The levels of support students afforded each other were acknowledged by academics who were pleased with
their resourcefulness. Ultimately, creating a culture of helping not only supported students in their learning but
also afforded them a collective and united voice to advocate for further resources aimed at enhancing their
university experience.
Participants expressed gratitude at being able to receive same or next day correspondence from university staff
as it made them feel connected with the university. This responsiveness was a central feature of improving
communication that characterised the swift replies to student’s inquiries and the support mechanisms for faceto-face and online learning modalities. At the remote campuses the on-site tutors were highly valued for their
accessibility and versatility.
Through creating a culture of helping and improving communication, participants reported feeling a greater
sense of connection with the learning process and the university environment. Although difficulties arose along
the way, having been successful in getting access and getting comfortable, participants displayed an ability to
transcend the limitations of context in getting connected to the university environment.

Conclusion and future directions
The university that is the setting for this study has determined that “[all] learning …will be increasingly enabled
by online affordances and we need to engage robustly with blended learning designs that improve the student
experience and build connections between staff and students and across student groups’ (Division of Academic
and Student Life, 2014). Traditionally the resourcing requirements and need to ensure competence in the
development of psychomotor skills has seen pre-service nursing education largely confined to on-campus
metropolitan universities. The nursing workforce in rural, regional and remote locations faces unique issues
(Mills, Birks, & Hegney, 2010) that are compounded by actual and potential future shortfalls in workforce
numbers (Health Workforce Australia, 2012). The need to grow the health workforce in rural, regional and
remote areas has seen an increase in the number of students enrolled in blended learning programs outside of
urban locations. The project described in this paper has particular significance to nursing education in these
locations if blended learning is to reach its potential of being a reality that reflects the rhetoric (Rafferty,
Munday, & Buchan, 2013).
The study began with the ambitious application of principles for on-campus learning space design to a regional
university’s complex, multi-campus, multi-modal (internal-external), dispersed learning environment. Findings
from the initial phases of data collection highlighted a number of shortcomings in physical and technological
infrastructure that impacted on the student learning experience. While there was limited scope in this project to
make physical, structural and technological changes to the campus learning spaces, the project did provide
insights into the potential for using active learning strategies and blended learning design to apply the resources
available for the maximum benefit to the student learning experience in the studied environment.
Subsequent phases of this research will develop, describe and evaluate interventions that address the issues
discussed in this paper. A legacy of the project will be A guide to active learning and teaching in multi-campus
and distributed learning environments (under development at the time of writing). In addition it is already
evident that beyond this single institution the outcomes of the COAL FACE project have the potential to
provide principles, grounded in research, for creating connected communities in multi-campus, multi-modal,
dispersed and dynamic environments for some time to come.
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Fostering online student interaction using the OB3 web
application for online study
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!
The School of Midwifery at CPIT in Christchurch is undertaking an action research study on
midwifery students and blended learning that commenced in 2010. This paper focusses on one
aspect of this research which is the student’s experience of social isolation whilst working through
the online component of the blended delivery. In response the teaching team initiated an
intervention as a result, and replaced the existing content authoring software tool with a system
that enables students to engage and interact with each other more effectively. We subsequently
adopted the OB3 web application which has ameliorated this problem to a large extent. This paper
sets out to explain why the OB3 web application was chosen and what effect this has had in terms
of the student’s learning and the educators’ teaching experiences.
Keywords: asynchronous discussions, blended learning, cooperative learning, online learning

Introduction
The School of Midwifery at CPIT, in collaboration with the School of Midwifery at Otago Polytechnic
implemented a new style of Bachelor Midwifery (BM) programme in 2009 after extensive planning and design.
A blended learning model was adopted for the programme in order to support the concept of a satellite delivery.
Within this model, students are able to access the programme both centrally at CPIT and from the other satellite
bases, Nelson/Marlborough, West Coast and South Canterbury. The previous BM programme was delivered in
Christchurch with students attending lectures at CPIT and practical placements that were predominantly
arranged in and around Canterbury. The new programme set out to actively improve access to midwifery
practice opportunities for such students within their own geographical areas. Using a combination of practice
based placements, online materials, virtual classroom sessions, face to face small group tutorials and block
intensives, each component was chosen to best suit the purpose of the learning with consideration of how the
learning in each could be integrated with the other components (Littlejohn & Pegler, 2007).

Figure 1: Blended learning model for the Bachelor of Midwifery
The e-learning component of the model was the most challenging aspect of the implementation, as many of the
team had little experience with the modality. Additionally we had few role models at this time, as we were
effectively breaking new ground within our respective institutions. We were introduced to the content authoring

software ‘eXe’ an open Source authoring system at a crucial stage in the programme development when we
were searching for a way of presenting online materials in way that made them easy to produce and easy to use.
The eXe application supported by CORE Education in Christchurch, was designed to assist teachers and
academics in the publishing of web content without them having to learn the demands of using HTML language.
This was important in relation to the time available and the level of skill within the staff. The resources authored
in eXe were exported as IMS Content Packages onto the Moodle platform for students to access.
The system worked well for a number of years, but unfortunately, further developmental work on eXe was not
forthcoming and the software became unstable as updates to servers such as Firefox took place. This meant that
authoring became increasingly problematic and left the team with a challenge in terms of what we could use to
replace eXe. There was an additional factor with eXe that took precedence over the technical issues that we had
identified. This problem emerged from an action research study that we had initiated to evaluate the blended
learning model.
Research activity on learning and teaching
In 2010 the midwifery teaching team at CPIT commenced a participatory action research (based on Kindon,
Paine & Kesby, 2007; Reason & Bradbury 2006) project titled “Midwifery Education in a Blended Learning
Environment”. All of the students within the cohorts who began the programme from 2009-2012 (inclusive),
were invited to participate at the beginning of the second year and on completion of the programme. Each cohort
numbered approximately 30 students. Students were invited to complete anonymised written questionnaires with
open-ended questions or to attend focus group interviews. The response rates for the questionnaires ranged
between 43-80%. There were three rounds of focus groups and about 1/3 of the students from each cohort
participated. Ethics approval was gained from the CPIT Academic Research Ethics committee.
The data gathered from students was analysed each year. An iterative ‘interpretive description’ approach (based
on Thorne, Reimer Kirkham, & O’Flynn-Maggee, 2004) was used by the midwifery teaching team and their
interpretation of the data was discussed with students to gain their perspectives on the analysis. In keeping with
the action research methodology, the teaching team developed strategies to address the aspects that students
found challenging within the blended model. It also enabled the team to develop those aspects that students
identified as enhancing their learning. Subsequent rounds of the action research cycle have enabled the research
team to reflect critically on the effectiveness of these changes for students.
The questionnaire was comprised of 14 open ended question that addressed all of the components of the blended
approach including, tutorial groups, student forums and intensives. Although students were invited to evaluate
all of the components of blended delivery, this paper only discusses the aspects related to the online learning
packages which are used to teach the theory components of midwifery knowledge. There was a high degree of
consistency in the students’ comments about the online content in relation to two key themes: flexibility and
isolation. Each year in the surveys and interviews, many students noted their appreciation of the flexibility of
online learning.
So one of the good points for me is I can juggle my family better around my learning so I can still
take them to school and bring the kids home and cook the tea and be there. (Interview, 2011)
Advantages: can access modules at any time, can go over it at other times, can spend as much time
as you like on difficult subjects. (Questionnaire, 2012)
An aspect of online learning that numerous students also commented on was the isolation they experienced in
working through the learning packages online. For example:
VERY isolating. Lack of discussion. Unsure if on the right track, or spending the right amount of
time doing certain things. (Questionnaire, 2010)
I think one of the down points for me … is there’s no one sat next to you to bounce ideas off or
just to ask one of those silly little questions you want to just to clarify. I think you … there’s
nobody in your room, you’re just in your room with you. (Interview, 2011)
In the reflections on the students’ responses, lecturing staff recognised that they were unsure whether students
were engaged with and understood the online material that staff had developed. Although discussion forums on
Moodle were set up in all courses, these were not well integrated with the content of the learning packages.
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Communication in forums was often impeded by delays or a lack of clarity about what was being referred to in
discussion comments or questions. This and the absence of feedback from students meant that the sense of
‘isolation’ and disconnection was a shared experience.
The research enabled us to gain more clarity about what was needed to make the online packages more
conducive to learning for midwifery students. We considered different approaches to improving interactivity
and feedback to students on how they were progressing through the online packages. Although aware of
critiques of course designs that attempt to create online student communities (LaPointe & Reisetter, 2008;
Muirhead, 2007), it still seemed worthwhile to seek out a learning environment that would support more peer
interaction and collaborative approaches to learning. We had been inspired by Wenger’s work on Communities
of Practice (Wenger, McDermott & Syder, 2002) which we felt could best be achieved within this mode of
learning. We had also studied the work of Downes (2007) and Siemens (2008) and felt that this ‘joined-up
approach’ to learning related well to their connectivist learning theory. Furthermore, we believed that our use of
blended as opposed to distance learning would set us apart from the studies that had found online discussion to
be unfavourable. We were in fact confident that an online discussion facility, embedded in the course materials
would reduce some of the limitations and anxieties related to the solitary nature of working through the online
materials, while preserving the flexibility that students appreciated.
OB3
At a conference in 2012, we encountered the work of OceanBrowser, a Dunedin based educational software
Development Company. We recognised that their system OB3 had advantages over eXe in terms of the
authoring potential. Materials could be authored and altered online without any need to export the materials. The
interface was crisp, clear and unfettered and it felt intuitive and user friendly. Primarily, however, OB3 had the
capacity to allow the students to engage and interact with each other in a way that eXe had not and this we felt
might be the answer to the issue of social isolation in learning online. We piloted OB3 using one course in 2012
and two in 2013, in order to gain a snapshot response of how the students and the staff could work with it. The
e-Learning team at CPIT evaluated the OB3 pilots surveying staff and students. We were confident enough from
the piloting to go ahead and introduce the system wholesale for the Bachelor Midwifery programme at CPIT in
2014.
Students and lecturers have commented on how much they enjoy the commentary and the discussion in OB3.
They work interactively and contribute ideas and materials that they have encountered by sharing urls and
uploading materials themselves. They speak of the value of having colleagues clarify things for them in a way
that lecturers are not always able to do, at a peer level. As found in other research (e.g., Smirnova & Nuzha,
2013), the asynchronous discussion allows them time for reflection which encourages more engagement by
students who feel put on the spot during synchronous sessions such as those held in Adobe Connect or in faceto-face sessions.
For us as educators, we are able to see the level students are engaging with the material and to respond to their
comments in order to encourage deeper/critical thinking. We can see how the students are working with the
materials online and this allows for an ability to clarify where necessary. Like the students the asynchronous
discussion allows adequate time for consideration of what further needs the students may have. Being able to
see where the gaps are, when the students are not engaging with an element of study in the way that we would
expect them to, means that we can cover missing areas of understanding in tutorials and Adobe Connect
sessions.
We have now resurveyed students in the first and second years of the BM programme to establish whether the
themes related to online isolation still prevail. Preliminary analysis of the survey results suggests that there is a
significant improvement in their perception of support both from staff but also from each other. The results from
this survey will be presented as part of the presentation.
In conclusion, our research to date would suggest that the use of asynchronous e-learning resources enables
students to manage the complex demands of the programme and their personal lives. OB3 provides the
opportunity for students and lecturers to ‘co-create’ emergent understandings, discuss perspectives which are
visually linked to the content that the discussion originates from and asynchronously follow discussion threads.
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Medical students’ reflections in online discussions—does
teacher facilitation matter?
Mary Furnari
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In an online environment ‘teacher presence’ provides the structure, design and facilitation for
students to engage in higher-order thinking and reflection. Reflective thinking involves critical
analysis and evaluation of an issue or practice in order to understand and make sense of new
information and relate it to prior knowledge and experience. This paper, which is part of a larger
study, examines the quality of students’ reflections in online discussions when teacher facilitation
is minimal or absent. Participants were 80 second year undergraduate medical students at a New
Zealand university. Two online discussion assignments with different tasks were qualitatively
analysed for levels of reflection. The findings suggest that students engaged in reflection despite
lack of facilitation or minimal direction by teachers. Results indicate that online discussion can be
an effective tool to encourage reflection in medical students irrespective of teacher facilitation.
Keywords: online learning, medical education, reflection, intercultural learning

Introduction
Different methods have been used to develop students’ reflective ability, for example reflective journals and
web-based tools including e-portfolios, online discussions, and class blogs (Curtis, 2006; Williams & Wessel,
2004). In particular, reflective journaling can increase students’ awareness of their assumptions and broaden
their viewpoints (Williams & Wessel, 2004). Web-based tools such class blogs or online discussions have the
advantage of dynamic interaction that allows students to get feedback from peers and teachers thereby
deepening reflection (Plack, Dunfee, Rindflesch, & Driscoll, 2008).
The online learning literature stresses the importance of ‘teacher presence’, which includes the design,
facilitation and direction of cognitive and social processes in order to achieve meaningful and educationally
sound learning outcomes (Garrison, 2003). However, monitoring and facilitating online discussion can be time
consuming for busy clinician-teachers in medicine (Lie, Shapiro, Cohn, & Najm, 2010; Swan, 2005). This study
provides a snapshot of an ongoing doctoral study involving medical students in New Zealand that examines
levels of reflection in online discussion posts. This paper examines to what extent medical students are able to
reflect in online discussion posts despite minimal or no teacher participation.

Characteristics of the online learning environment
The combination of the asynchronous and interactive nature of the online learning environment encourages
students to engage in higher-order learning and reflection (Garrison, 2003). The asynchronous quality of online
discussion allows students time for more careful reflection than is possible in fast-paced classrooms (Garrison,
Anderson, & Archer, 2000). The time between reading posts and responding, allows students to reflect on and
interpret what others have said before they construct their reply (Ziegahn, 2001). Furthermore, online discussion
is interactive, which gives students the chance to collaborate and negotiate meaning in a context where multiple
perspectives can be expressed as students search for understanding (Garrison, 2003; Swan, 2005).
To foster an optimal online learning community three components are important: cognitive presence, social
presence and teacher presence (Garrison et al., 2000) Cognitive presence includes the learner’s process of
reflection and dialogue in order to achieve meaningful learning. Social presence is the ability of learners to
present themselves as ‘real people’ and along with the teacher create a cohesive, supportive virtual group.
Teacher presence involves: 1) planning the design and assessment of the learning activity, setting time
parameters and use of the online medium; and 2) facilitation and direction to promote an effective group that
can share meaning, identify areas of agreement and disagreement, and attempt to reach consensus and
understanding. The facilitation role can also be performed by students. This paper focuses on examining the
quality of students’ reflections in online discussions where teachers provided minimal or no facilitation.

Design and analysis of the online discussions
Participants in this study comprised 80 second year medical students at a New Zealand university involved in a
Culture and Health unit. Students were required to post at least one comment and one reply online following
tutorials in the first and second week of the unit, but the posts were not assessed. The week 1 assignment asked
students to take one of the theoretical concepts about culture presented in the tutorial and apply it to one of the
clinical cases in the reading. The week 2 assignment asked students to reflect on a film, the tutorial discussions
and the readings and explain what they had learned about culture and healthcare. A reflective rubric to guide
reflection and a hand-out to explain the value of online discussions and provide suggestions on how to
effectively engage in a threaded discussion online was posted on Moodle, the course management system.
Teachers were briefed about the reason for the online discussions and given a hand-out that explained key
messages to students, prompts to encourage reflection and ways to facilitate discussion. Teachers were free to
participate in the online discussions as much or as little as they wished. In this sample teachers participated in
week 1 discussions only.
The remainder of this paper considers the online discussion posts from eight tutorial groups (four each from
weeks 1 and 2). There were a total of 127 student posts in the sample. Due to lack of familiarity with threaded
discussions, most groups engaged in multiple short discussions (e.g. 2-3 posts) rather than one threaded
discussion. Four teachers participated in nine discussions in week 1. There were no teacher posts in the week 2.
In order to evaluate the students’ level of reflection, the unit of analysis was an entire post (i.e. one more or
sentences/paragraphs) made by a student. Posts often began non-reflectively, with a description or response to
an incident/issue and moved to higher levels such as reflection or critical refection. Individual posts were
evaluated as a whole and given a rating based on the highest level of reflection achieved in the post. This study
investigates the quality of students’ reflection in discussion posts where teachers were absent or minimally
present (i.e. 1-2 posts). (See Table 1)
Reflection Framework
A three category scheme was developed to evaluate the students’ levels of reflection in the online posts (adapted
from Hatton & Smith, 1995; Kember, McKay, Sinclair, & Wong, 2008; Wallman et al., 2008). The three levels
from highest to lowest are described below:
• Critical reflection: Critically explores and critiques assumptions, values, and beliefs and considers the
consequences of actions. Demonstrates awareness that actions and events are located in and explained by
references to multiple perspectives
• Reflection: Course content/theory is applied to cross-cultural clinical case study and related to future
practice and/or personal experience. Demonstrates personal insights that go beyond book theory
• Understanding (non-reflective): Cross-cultural clinical case is described in light of course content or
theory, but without being related to personal experiences or real-life applications
Types of reflection and teacher posts
A preliminary evaluation of the discussion posts indicated that 34% (n=44) indicated understanding, 60%
(n=76) posts indicated reflection and 6% (n=7) indicated critical reflection. Posts for week 1 comprised 48%
(n=59) and week 2 52% (n=66). The approximate percentage of posts that indicated understanding, reflection
and critical reflection respectively were similar for both weeks.
The following is an example of reflection that occurred during the week 1 online discussions.
Example: Reflection
As we study ‘informed consent’ we should remember that our beliefs and expectations are
relatively new, centered on our Western culture and may not exist elsewhere in the world or with
older generations…Personally, I would like to be informed about my medical situation, but I can
understand the merits of the paternalistic approach, even though on first glance it looks like plain
denial. Trust and power is vested in the medical professional and patient’s family, which must be
mentally relieving and is a valid response in an uncertain and threatening situation… I think it
may be useful to let the patient know that…he is able to find (out about his condition) anytime if
he chooses. (Group 2: Patrick)

575

This post is deemed ‘reflection’ because the student considers the different ways informed consent may be
viewed by other cultures or different generations compared with his and his classmates’ personal views. He also
recognises the benefit of nondisclosure to the patient despite the student’s personal preference for full
disclosure, and discusses an alternative way to handle this in future medical practice. This student’s post was
made prior to any posts made by the teacher.
In Group 2 (example above) the teacher made two posts during the five-day period in which eight discussions
(2-3 posts each) took place. The teacher’s first and second post occurred following Patrick’s post (example
above). In the seven remaining discussions for this group in which there were no teacher posts six indicated
examples of reflection and one indicated understanding.
Table 1: Summary of week 1 posts and levels of reflection

Group 1
Group 2
Group 3
Group 4
Totals

Total #
discussions by
group
6
8
5
4
23

# Discussions
with tutor
posts
2
1
4
2
9

Levels of
reflection
2=R
1=R
2=R 2=U
2=R
7=R; 2=U

# Discussions
with no teacher
posts
4
7
1
2
14

Levels of
reflection
2=R 2=CR
6=R 1=U
1=R
2=R
2=CR; 11=R;
1=U

This data indicates that 60% (n=14) of week 1 online discussions had no teacher posts and 93% (n=13) of these
discussions indicated reflection. Interestingly, the only examples of critical reflection in week 1 occurred in
discussions with no teacher posts.
The following is an example of critical reflection from week 2 online discussions.
Example: Critical reflection
I’m increasingly…convinced…that culture isn’t so much something you belong to, but instead is
the assumptions you make in your day-to-day activities and your way of thinking... However,
when encountering another culture, these assumptions break down. The solution… seems to be
both an awareness of our own assumptions and a reductionist approach. When we know we’re
engaging with another culture, it seems dangerous to let anything pass unquestioned, especially if
we believe it is in the patient’s best interests. Had the doctor inquired further into Mr. Kochi’s
…refusal of chemotherapy, he may have uncovered that the refusal was merely a limitation (that
is, he wouldn’t accept the pump). Instead the doctor’s own assumption interfered, the assumption
that the refusal was part of Mr. Kochi’s faith (partially correct, but nonetheless damaging) and that
one should not inquire further into such matters. I’m not suggesting that the doctor should try to
change the patient’s belief, merely make sure that the patient’s objection is in fact relevant to the
situation and work to formulate alternatives. (Week 2: Raymond)
This post is deemed ‘critical reflection’ because the student is rethinking his beliefs about culture, and he
recognises that actions and events arise from the different perspectives of the patient and doctor. The student
also considers the consequences of the doctor’s actions that were based on faulty assumptions and discusses the
implications for future practice.
During week 2 discussions there were no teacher posts. In total, there were 66 student posts; 35% (n=23)
indicated understanding, 58% (n=38) indicated reflection and 7% (n=5) indicated critical reflection. The
students were able to reach these levels of reflection and critical reflection with no teacher facilitation.

Discussion!
The majority of students in this study were able to engage in reflection about the impact of culture in healthcare
settings when there was no teacher facilitation or only one or two teacher comments. There may be several
reasons for this. It appears that the design of the learning activity encouraged students’ online reflection. The
activity was designed to link concepts of culture to the clinical context. Medical students are more likely to
engage in a reflective activity if it is meaningful (Sobral, 2001) and relates to the clincal context (Wittich et al.,
2013). By embedding the concepts of culture into real-world clinical cases, the students were able to see the
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relevance of cultural differences between doctor and patient to the patient health outcomes. Furthermore,
students were able to apply what they had learned from the case to their own future practice. The clinical cases
also encouraged students to examine the role of assumptions in misunderstandings and miscommunication
between doctor and patient. They also helped students to recognise that their own assumptions may differ from
their patients as in the case of Patrick’s observation about different views on informed consent.
The structure of the activity appears to have provided sufficient guidance for students to be able to reflect in the
absence of, or despite, minimal facilitation by teachers. Firstly, the reflective rubric clarified the characteristics
of different levels of reflection. Secondly, the assignments prompted reflection by asking students to share both
thoughts and feelings, consider patient outcomes, draw upon personal experience in their analysis, and consider
the perspectives of doctor, patient and family. By providing examples of reflective behaviours such as attending
to feelings, considering the consequences of people’s actions (i.e. patient outcomes), drawing upon personal
experience and considering different perspectives, students were guided to reflect in the absence of facilitation.
Two factors may have limited teacher’s facilitation online. Firstly, the online discussions involved piloting a
new technology with which many of the teachers were unfamiliar. This may have limited teachers’ participation.
Secondly, students were not given a deadline for posting comments and many waited until the day before the
next tutorial to post. This may have limited teachers’ opportunities to monitor and facilitate the discussions.
Teacher presence, which includes the design and structure of the activity as well as teacher facilitation, is
considered crucial for effective online learning. In this study the lack of teacher facilitation did not detract from
reflection demonstrated by students. In the absence of teacher facilitation emphasis should focus on design:
choose topics that are clinically relevant and meaningful, provide reflective rubrics and ensure questions draw
upon reflective behaviours. Properly designed online discussions can be an effective tool to engage students in
meaningful discussions that are able to foster reflection in students despite minimal or no facilitation by
teachers.
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Science, Technology, Engineering, and Mathematics (STEM) workers are important contributors
to the innovation on which modern life depends. Hence it is important that education develops
STEM capability but too few teachers, especially in primary schools, are well prepared for
teaching STEM. Remote Access Laboratories (RAL) have potential to offer STEM experiences in
schools and to influence pre-service teachers’ capabilities to teach STEM subjects effectively.
This mixed methods research is investigating how engagement with RAL influences pre-service
teachers’ self-efficacy for teaching STEM.
Keywords: Self-efficacy, STEM, Remote Access Laboratories

The STEM education crisis
There is a gap between the rhetoric and reality surrounding education for Science, Technology, Engineering and
Mathematics (STEM) in Australian schools. In the rhetoric of public discourse, researchers and policy makers
have highlighted the significance of STEM learning (Office of the Chief Scientist, 2013). STEM is important for
society because it contributes to new knowledge and sustainable technologies, which benefit national prosperity
and social welfare. STEM education is important not only for those who pursue STEM careers but also for
everyone who is a 21st century citizen. STEM education will enhance Australia’s competitiveness in the global
digital economy and underpin Australian citizens’ digital literacy skills and digital confidence (Department of
Broadband Communications and the Digital Economy, 2013). Therefore STEM education is essential to
stimulate creativity, productivity and economic growth for Australia. Schools should offer motivating and
engaging STEM lessons to encourage students to continue STEM learning throughout their education.
However, in reality, few students complete STEM degrees and few come from schools with STEM subjects.
Fewer tertiary students choose to study STEM as a career path because there is a high dropout rate from STEM
learning in secondary school. One reason for low STEM interest in secondary school is that little time is spent
on STEM in primary schools (Office of the Chief Scientist, 2013). The shortfall of STEM graduates entering the
workforce is attributed to early withdrawal from STEM subjects during primary and secondary school years.
Therefore, it is important to engage and motivate students to learn STEM when they are young.
Primary school teachers are not well prepared to teach STEM as required by the newly developed Australian
Curriculum. There is evidence that “primary school teachers are not adequately trained to teach science” (Van
Aalderen!Smeets, Walma van der Molen, & Asma, 2012, p. 159). Moreover, there are insufficient training and
professional learning programs in STEM subjects, especially for primary school teachers who are required to
teach STEM curriculum without specific discipline training (Freeman, 2013). It is important to provide
professional learning programs for primary school teachers that are in line with the Australian Professional
Standards for Teachers (AITSL, 2011) and the Melbourne Declaration on Educational Goals for Young
Australians (MCEETYA, 2008). Professional learning related to STEM is needed for primary school teachers to
build up their confidence and capacity to teach STEM in motivating and engaging ways.
STEM teacher shortages have been identified as a key contributor to the crisis in STEM education in Australia
(Freeman, 2013). In order to fill STEM teaching positions, primary and secondary schools apply the following
strategies: requiring teachers to teach outside their expertise; recruiting less-qualified or unqualified replacement
teachers; reducing the curriculum offered; reducing the length of classroom time for STEM (Marginson, Tytler,
Freeman, & Roberts, 2013). The consequences of employing such strategies are serious. Requiring teachers to
work outside their expertise would increase teachers’ anxiety (Bandura, 1997), thereby causing student anxiety
and low performance in STEM (Ping, Bradley, Gunderson, Ramirez, Beilock, & Levine, 2011). Teachers who
are not qualified to teach STEM are not capable of delivering motivating and engaging lessons to engage
students in learning STEM. Employing less-qualified or unqualified teachers breaches the Australian Standards

for Professional Teachers (AITSL, 2011) and removing STEM from the curriculum or reducing teaching time
for STEM breaches the learning requirements of the Australian Curriculum (ACARA, 2013). Therefore, it is
important to recruit qualified teachers to teach STEM in schools.
Laboratory experimentation that allows students to explore and apply science through hands-on experience is
considered central to science education (Lowe, Newcombe, & Stumpers, 2012). However, physical equipment
for science and technology is expensive to purchase and maintain for individual schools (Lowe et al., 2012).
Logistical constraints, particularly funding difficulties, place huge limitations on schools’ capacities to maintain
students’ interest and engagement in learning science-related subjects (Lowe et al., 2012).
In order to engage more students to learn STEM, they need to access STEM experiences more often and more
effectively. Hence, schools need to provide equipment for students to learn STEM and teachers need to be
prepared to teach STEM. Access to equipment and professional development will ensure that teachers can
provide motivating and engaging lessons for students to learn STEM.

Remote Access Laboratories (RAL)
Remote Access Laboratories (RAL) can be part of the solution to bridge the gap to make STEM experiments
accessible to students. RAL provides a virtual space which is beneficial to share knowledge and resources for
STEM subject learning (Lowe et al., 2012). RAL enables schools to share access to high quality facilities and
resources to offset costs (Lindsay, Murray, & Stumpers, 2011). Thus RAL provides more opportunities for
children to learn STEM and maintain their interest over the long term.
The Remote Access Laboratories for Fun, Innovation and Education (RALfie) project at the University of
Southern Queensland (USQ) will provide the RAL to be used in this research. The activities can be face-to-face
or virtual and the equipment includes cameras, sensors, Legos and robots. The RALfie box interface has been
designed to enable experiments to be installed and connected to the Internet so that schools and share them,
thereby avoiding the cost of unnecessary duplication.
Robot RAL-ly is a RALfie activity in which children in Japan designed a track that was constructed and
connected by their peers in Australia. The Japanese students then navigated the track, which was located in
Australia with remotely controlled robots using the RAL system. The setup included multiple camera feeds,
which enabled the students to observe the robots and the track (Maxwell et al., 2013). The distributable
characteristic of RALfie supports flexible and accessible use of RAL for educational cooperation.

Teacher Preparation
In order to improve STEM teaching in primary schools, there are some initiatives which focus on “allocating
more time” to STEM education (Van Aalderen-Smeets et al., 2012, p. 159). However, merely adding more
time to STEM teaching does not solve the problem for unqualified or less qualified STEM teachers in primary
schools. In order to improve STEM teaching in primary schools, teachers need professional learning about how
to teach STEM in an engaging way. When teachers are confident about their professional knowledge, they are
more likely to increase their self-efficacy to teach effectively (Beilock, Gunderson, Ramirez, & Levine, 2010).
Self-efficacy is defined as “people’s judgments of their capabilities to organize and execute courses of action
required to attain designated types of performances” (Bandura, 1986, p. 391). Self-efficacy strongly influences
how people make choices, how much effort they exert and how long they persist in the face of adversity. Selfefficacy beliefs are derived from four principal sources of information, namely enactive mastery experience,
vicarious experience, verbal persuasion, and physiological and emotional status (Bandura, 1997).
Successful or mastery experiences have the most robust influence on people’s personal efficacy, whereas
failures undermine it. Vicarious experiences also contribute significantly to self-efficacy. When people perceive
others who are similar, such as classmates, colleagues and competitors, succeed it serves as a positive model for
their efficacy appraisals (Bandura, 1997). Verbal persuasion provides a further means of strengthening people’s
efficacy. People who are persuaded that they have the ability to achieve a given task are more likely to exert
greater effort and sustain it (Bandura, 1997). Physiological and emotional state is indicated by somatic
information, which is relevant to physical accomplishments, health functioning and coping with stressors.

Investigating the issues
This study is investigating pre-service primary teachers’ self-efficacy to teach STEM content. RAL is a vehicle
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to impact and influence pre-service teachers’ confidence and capacity to teach STEM. This study will expand
the understanding of the relationship between teachers’ self-efficacy and their capacity for teaching STEM.
RALfie activities cover programming, connectivity and designing skills, which are in line with the Australian
Curriculum. RALfie activities will enhance students’ abilities, including communicative skills, collaborative
skills, problem solving skills and creativity which are in line with the requirements of the Australian Curriculum
(Australian Curriculum Assessment and Reporting Authority, 2010). Participants in this study are primary preservice teachers who are enrolled in an undergraduate program at USQ.
Based on Bandura’ theory (1997) the Science Teaching Efficacy Belief Instrument (STEBI) has been developed
and validated and has become one of the most widely used instruments targeting teachers’ self-efficacy for
teaching science (Albion & Spence, 2013). STEBI-A is used for in-service teachers (Riggs & Enochs, 1990),
whereas STEBI-B has been adapted and developed for pre-service teachers (Enochs & Riggs, 1990). The
original STEBI has been modified as the basis for similar instruments. It is a valid and reliable instrument,
which has been justified and used in different numerous research studies. For this study the STEBI-B has been
modified for the measurement of pre-service teachers’ self-efficacy to teach technology. The modified
instrument is the Technology Teaching Efficacy Belief Instrument (T-TEBI) and is used for participants
enrolled in technology courses. Some wording has been adjusted to suit the Australian context.
Because self-efficacy is a specific construct, it will be linked directly and specifically to RAL skills. The
RALfie project includes a variety of RAL activities. The common and basic learning requirements for preservice teachers are to be able to construct an experiment, connect the experiment to a server to test networks,
program the interface, transmit data and remote control the experiment. These are in line with the requirements
of the Australian Curriculum: Technologies for Year 5 to Year 6 (ACARA: Australian Curriculum Assessment
and Reporting Authority, 2013). These RAL skills will be used to develop specific RAL self-efficacy questions,
which will follow the pattern of the T-TEBI and STEBI-B but be analysed separately. The T-TEBI and RAL
related self-efficacy questions will be administered in pre- and post- surveys to enable tracking of the changes in
pre-service teachers’ self-efficacy for STEM teaching and for using RAL.
The study will use mixed methods. Interviews, observations, reflections, lesson plans, and online group
discussions will be used to collect qualitative data. Semi-structured interviews will take place at the end of
semesters using questions based on self-efficacy theory (Bandura, 1997). Observations of pre-service teachers
working with RALfie will focus on behaviours that might indicate presence or absence of self-efficacy.
Thematic analysis will be adopted to analyze qualitative data.
The study is in its early stages with pilots being undertaken in 2014 to test techniques to be used for data
collection and analysis. The major data collection is scheduled for early 2015. Preliminary findings from the
pilots will be presented at the conference.

Conclusion
In rhetoric, STEM is very important for society and STEM education is of great significant for the innovation
and sustainability in the digital future. However, in reality there are several STEM crises which impede the
success of STEM education. Remote Access Laboratories can be part of the solution to make STEM
experiences accessible to both teachers and students to fulfill the requirements of the newly developed
Australian Curriculum. RAL will be used as a vehicle to enhance pre-service teachers’ self-efficacy to teach
STEM. Therefore, teachers can have a broader understanding of the Australian Curriculum and to be better
prepared to teach STEM in the 21st century.
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Electronic portfolio (e-portfolio) systems have the potential to change learning outcomes where
student learning is achieved through the process and the final product. However, previous research
has identified problems with the technical features of some e-portfolio platforms (Deneen &
Brown, 2013), and with the rigidness and complexity of user interface (Shroff, Deneen, & Ng,
2011) that may subvert intended learning goals. These e-portfolios were evaluated since they
serve to document the achievement of the Graduating Teacher Standards and to assist in job
hunting. A combination of interviews and self-reports on the User Information Satisfaction (UIS)
instrument were utilised, along with the Usability Evaluation Method (UEM) to evaluate the
usability and learning design of the various technology platforms. An exploration of technology
and user characteristics will be factored in to discern the quality of student portfolios and eportfolio systems maturation.
Keywords: e-portfolios, technology platform evaluation, higher education, teacher education

Electronic portfolio (e-portfolio) systems
In recent years, electronic portfolio (e-portfolio) systems have been adopted in schools for the purpose of
improving learning outcomes and fostering heuristic learning. Additionally, e-portfolio systems can be utilised
to demonstrate and showcase achievements for career enhancement, professional development and as part of
academic audits and reviews (Allan & Cleland, 2012). However, despite studies showing supposed formative
and summative benefits around e-portfolio development (Chau, 2007; Struyven, Blieck, & DeRoeck, 2011),
research has identified problems with technological features of some e-portfolio platforms (Deneen & Brown,
2013) and in terms of level of robustness and ease of control based on managing the flow of information and
interface (Shroff, Deneen, & Ng, 2011). Issues with implementation of e-portfolio systems and students’ low
adoption rate of the system have also been well documented (Lambert & Corrin, 2007; Shroff, Deneen, & Ng,
2011).
Within this context, the deployment of educational technologies to solve educational problems is not
straightforward. Previous research has found that it is important for any educational technology (a) to be easy to
use, (b) to produce a beneficial user experience, and (c) to not distract or prevent users from achieving intended
purposes (Hattie, Brown, Ward, Irving, & Keegan, 2006). In essence, technology has to become invisible to
users so that the attention is on achieving the intended learning purpose of the software and not the technology
system (Hattie, et al., 2006). While there are many causes of e-portfolio failure (Chau, 2007; Shroff, Deneen, &
Ng, 2011; Deneen & Brown, 2013), one under-examined aspect is the role of the technology itself. According to
Laxman (2010), technology must reflect real world applications to enable meaningful learning from users.
Otherwise, the intended goals of improved learning and teaching may be subverted by the interaction of human
abilities and attitudes with technological characteristics.
The purpose of this study is to evaluate the technology platforms adopted for e-portfolios, user characteristics
and users experience with the system. The research questions the study will delve into are: (1) does the
technology platform adopted for e-portfolios impact students’ experience? (2) Do student characteristics
(technological abilities and attitudes and ecoshock levels) affect the quality of the portfolios students create? (3)
Does the technology characteristics of e-portfolios impact the quality of teacher experience with the system and
does teacher experience influence student experience with the system? (4) Lastly, do the technology, teacher, or
student characteristics affect the quality of e-portfolios students create? And, do these characteristics impact eportfolio maturation?

Stages of e-portfolio maturation
The e-portfolio maturation framework is helpful in determining where e-portfolio usages are at in terms of
technological characteristics, user characteristics, usage and institutional goals.

Figure 1: Stages of E-Portfolio Maturation (Love, McKean, & Gathercoal, 2004)
Level 1: Scrapbook
At this initial stage, students’ e-portfolio usage does not reflect course and programme learning objectives.
Students collect some of their course work and achievements but reflections are unguided. Students’ work may
be arranged in chronological order but viewers can only guess at the meaning of each item (Love, McKean, &
Gathercoal, 2004).
Level 2: Curriculum Vitae
At level 2, the collection of students’ work is guided and driven by an educator, department or institution
(Balaban, & Bubas, 2010). E-portfolios are organised and structured with a purpose. However, there is very
little consistency in the student-generated content and students do not fully assess the importance of the eportfolio. The educational authority determines the organisation and purpose, and students merely conform.
Level 3: Curriculum collaboration between student and faculty
Students understand the purpose and value of the system. Collaboration is visible through enhanced level of
communication and reflections between student and teacher. Communication and presentation consist of papers,
photographs, videos, and appropriate feedback among students, teachers, mentors, and possible
recruiters/employers (Love, McKean, & Gathercoal, 2004).
Level 4: Mentoring leading to mastery
Love, McKean, and Gathercoal (2004) stressed that at this level of e-portfolio maturity it is more than just
“meeting minimum standards” or to “please the professor” (p. 30). E-portfolio technology platforms are
intuitive with complete training and technical support for learners and educators. Students have gained
ownership of their e-portfolio system and view it as their own personal learning environment.
Level 5: Authentic evidence as authoritative evidence for assessment, evaluation and reporting
E-portfolio usage is organised by curricular requirements and standards established by a nucleus of effort from
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educators, programme leaders, and the institution (Love, McKean, & Gathercoal, 2004). Students’ use is at the
maximum level. Educators and the institution perform formative and summative assessments through the eportfolio system and programme goals are highly visible and easily linked.

Case study: evaluating e-portfolio systems at the University of Auckland
teacher education programme
E-portfolio maturation takes time, for institutions and educators must systematically work together though the
five stages of development (Love, McKean, & Gathercoal, 2004). At the University of Auckland teacher
education programme, the MyPortfolio system (an e-portfolio platform created by Mahara) and Google Sites
were implemented to serve and document achievements to attest to the Graduating Teacher Standards and assist
students in preparing portfolios of their learning as prospective teachers. The study will evaluate the e-portfolio
technology platforms adopted by the Early Childhood Education (ECE) and Graduate Diploma in Teaching
(Secondary) using psychometric scales measuring user satisfaction and the usability and learning design of eportfolios. Moreover, the maturation level of the current e-portfolio use will be estimated during this phase.
To achieve this, the initial step of the study involves two components. Component 1 will obtain students’
experiential feedback of the technology platforms being utilised in teacher education programmes. A
combination of interviews and self-reports on the User Information Satisfaction (UIS) instrument (Ives, Olson,
& Baroudi, 1983) will be used.
Component 2 will evaluate the technical aspects of the e-portfolio technology platforms MyPortfolio (Mahara)
and Google Sites. Additionally, the study will also evaluate WordPress, Blogger, Tumblr, and LiveBinders
systems to develop a more comprehensive rating of e-portfolio technology platforms. Zaharias and
Poylymenakou’s (2009) Usability Evaluation Method (UEM) will be used to evaluate the usability and learning
design of the various technology platforms.
Initial findings will be available when the paper is presented at the ascilite 2014 conference. The study will have
an initial user satisfaction, usability, and learning-rating sample of technology platforms of the e-portfolios
adopted at the University of Auckland teacher education programme. Student experiential feedback and primary
findings will be based on the following items:
• User satisfaction and experiential feedback;
• User rating of e-portfolio technology platform interface;
• Students’ user evaluation of MyPortfolio (Mahara) and Google Sites in meeting course and programme
objectives; and
• Usability and learning design rating of e-portfolio technology platforms.

Going forward: e-portfolio technology platforms, user characteristics and
maturation
Future directions of the study will examine user characteristics and challenges that may impact user experience
and quality of work in e-portfolios. The study will factor in user characteristics, which are students’, and
teacher’s technological abilities and attitudes, and ecoshock levels to determine if these user characteristics are
affecting the quality of work in e-portfolios. Ecoshock is defined as the stress, anxiety, fatigue and difficulties
people experience when faced with a new environment or ecology (Fontaine, 2000; San Jose & Kelleher, 2009).
Users may experience ecoshock when faced with new learning educational technologies. Ecoshock helps us
appreciate the novice’s experience in how difficult a technology is. The challenge here is that students are to
create their work using the system and if they are experiencing ecoshock they may produce less than favourable
learning outcomes. Previous studies have shown that students who experienced ecoshock tend to withdraw and
not participate in online learning environments (San Jose & Kelleher, 2009; Redmond, Devine, and Basson,
2014). Likewise, teachers are supposed to support their students, even though they themselves may be shocked
by the technology.
The exploration of the links between technology characteristics of e-portfolios and student and teacher
characteristics will ultimately pave the way for future research in identifying factors needed to progress eportfolio usage in the highest maturation level. The key consequence of the study is not just an evaluation of
technology platforms and a greater understanding of user technological abilities and perceptions, but an
exploration of strategies toward educational technology maturation for enhanced teaching and learning.
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Iterative approach to implicit student-generated mobile
learning to promote visual literacy and peer mediated
learning
Hardy Ernst, William McGahan, John Harrison
The University of Queensland
This paper aims to report early findings of the second iteration of an implicit student-generated
mobile learning project that promotes visual literacy and peer mediated learning. The first
iteration was conducted with first year health science students at the University of Queensland,
Australia, in 2013. We found that while the video assessment task may have aided learning for
each student around their specific chosen topic, overall course learning outcomes did not improve.
This was perhaps due to a failure of the peer mediated learning aspect of the learning activity.
Furthermore, the labour intensive nature of the task may have attenuated overall performance in
the course. Acting on these findings, we adjusted the visually based, peer-to-peer mobile learning
activity accordingly. The revised assessment task was reintroduced in 2nd semester 2014, and early
findings on the efficacy of the revised task on learning will be presented at the ascilite 2014
conference.
Keywords: mobile learning, student generated learning, visual literacy, peer mediated learning.

Rationale
Mobile devices are now ubiquitous in business, communication, health, entertainment, and learning; both in
terms of penetration (now at 127% in Australia), and in terms of data download volumes (PwC, 2013). Our own
institutional data shows that 98% of students at The University of Queensland (UQ), Australia, own and use
smart mobile devices, and that the accessing of UQ’s institutional learning management system via mobile
devices had quadrupled by 2012 (Hendy et al., 2012).
We agree with arguments made previously, that “[Mobile learning] must view the learner as the one being
mobile and not his/her devices! What needs to move with the learner is not the device, but his/her whole
learning environment,” (Laouris & Eteokleos, 2005), that “mobile learning [in biomedical sciences] can make
valuable contributions to linking different learning environments” (Andrews, Smith & Caladine, 2010, p. 71),
and that mobile learning is “part of a new mobile conception of society” (Traxler, 2007, p. 5). Furthermore, our
own work offering ‘anywhere, anytime, with any device’ mobile learning experiences has established, through
evaluative research and iterative processes over the past five years, the viability of mobile devices as a learning
tool, particularly with respect to scenario-based learning (Ernst, Harrison & Griffin, 2013; Ernst & Harrison,
2012; Ernst, Harrison & Colthorpe, 2012; Ernst, Harrison & Griffin, 2012; Harrison & Ernst, 2012).
The development of authentic summative mobile assessment is both timely and necessary, as this is the area of
greatest demand in the current transition from elearning to mlearning [mobile learning]; an area that recognises
the learner’s need to be engaged in active, authentic and contextualised learning and assessment activities.
Thus, summative mobile assessment tasks should:
• mobilise student demand for mobile learning, as evidenced by Andrews, Tynan and James (2011) and
Andrews (2010); ensuring currency and relevance in ongoing technological developments;
• leverage diverse but student-owned technology for academic benefit [BYOD] (Ernst, Harrison & Griffin,
2013);
• recognise the near ubiquity of internet-enabled handheld devices using multiple operating platforms and
systems (Johnson, Adams Becker, Estrada & Freeman, 2014), and their application in engaging learners in
high-impact, mobile learning assessment opportunities.
Given current levels of digital literacy and mobile device penetration among students, the present shift from
students as consumers to students as creators and the integration of online, hybrid and collaborative learning
(Johnson et al., 2014), afford considerable potential for visual literacy, as well as for peer mediated learning to
be incorporated into the learning process (Brandon & Hollingshead, 1999; Dyson, 2012; McDonald & Hoban,
2009).

Visual literacy requires students to be proficient in their ability to identify the message behind a constructed
image, as well as produce material with a visual component that conveys an intended message of its own
(Avgerinou, 2009; Hattwig, Burgess, Bussert & Medaille, 2011; Metros, 2008); and its benefit in education has
been discussed (Chanlin, 1998, Rossetto & Chiera-Macchia, 2011; Wakefield, Frawley, Dyson, Tyler &
Litchfield, 2011; Wilson, Niehaus, White, Rasmussen & Kuchel, 2009). Further studies provide insight into the
value of visual communication specifically for higher education in biological and health sciences (Hall &
O’Donnell, 1996; Watson & Lom, 2008). In addition, university students in the biological and health sciences
seem to benefit from peer mediated learning (Hanson, 2011; Trautman; 2009): students share their knowledge
and understanding with one another, as a means to further learning or understanding of relevant content.

The Pilot Project
In 2013 the authors assessed the efficacy of a student generated, animated video task on health science topics,
set within a framework that promoted sharing of videos amongst peers, in a first year health science course at
the University of Queensland, Australia. Detailed findings of this pilot project have been submitted for
publication elsewhere (Ernst, McGahan & Harrison, submitted). The purpose of this video task was to make
physiological information accessible, and aid in “sense making”, for both students and audience. We anticipated
that students would experience deep learning while creating their video, and that students would benefit from
the other student-generated videos as learning resources. Similar to studies conducted by Dyson (2012) and
McDonald and Hoban (2009), the pilot project was evaluating the effect of the visual literacy and peer mediated
learning on learning of a particular topic. The novel purpose of this pilot study, however, was to examine the
effect that such a task would have on overall student performance as measured by other intra semester
assessments, end of semester examinations and final grade distribution.
The main conclusions of the pilot project were that while the video assignment may have aided learning for each
student around their specific chosen topic, overall course learning outcomes did not improve perhaps due to a
failure of the peer mediated learning aspect of the learning activity. Also, the labour intensive nature of the
animated video task actually may have diminished overall performance in the course as students spent too much
time creating the animations, thereby not paying enough attention to concurrent course content.
The subjects of that pilot study were students enrolled in second semester of 2012 and 2013 in the University of
Queensland’s Bachelor of Health Sciences course “Physiology of the human body” (BIOM1000). In both years
more female students were enrolled than male students (2012: n=102, 71 female students, 31 male students;
2013: n=113, 78 female students, 35 male students). The course covered basic concepts in human physiology,
delivered through lectures and laboratory classes. Knowledge and understanding of course content was assessed
in an end of semester examination, worth 60% of the student’s overall grade. Alongside the end of semester
examination, additional intra-semester assessment items included quizzes performed at the end of each
laboratory class to test specific concepts learnt in that class (adding up to 16% of the student’s grade), as well as
an assignment task focused on a specific pathophysiological concept of the student’s choosing (19% of the
student’s grade), and an assessment of the student’s group work as marked by their peers (worth 5%). The
independent variable used to test the effect of visually oriented peer mediated learning in this case was the
assignment task.

Methodology
The methodology of the subsequent iteration reported here is based upon that used in the initial pilot study. For
both situations, this entailed teams of 3-4 students being asked, in consultation with community-based health
interest groups, to create a 4 min health science video on selected topics. The videos were to highlight how a
disruption of homeostasis may lead to an acute illness, a chronic health disorder or death. Students were to use
simple but accurate animations, or techniques such as “slowmation” or “stopmation”, to convey physiological
causes and mechanisms that lead to a chosen disruption of homeostasis, and the consequences of this
homeostatic disruption. Students were introduced to the student generated, animated video task during a 3 hour
introduction session at the start of the semester during which the processes of creating animations and videos
were explained, and examples of animations, “slowmation” and “stopmation” were shown and discussed.
All video and audio footage was to be captured using student-owned devices such as smartphones, tablets or
digital cameras. Assessment of the videos was based on criteria including scientific rigour, evidence-base,
inclusion of up-to-date findings, clarity, succinctness and evidence of logical reasoning. It was emphasised that
equipment beyond that to which an ordinary person would have access, was not required, and that production
values were not assessed. Thus, the mobile learning aspect of this project was entirely implicit, but visual
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literacy and peer mediated learning were explicitly promoted to the students. Following submission, students
were encouraged to use each other’s videos about various diseases to aid their own learning, and prepare for the
course end of semester examination.
Students doing the exact same course in 2012 engaged with the exact same teachers and learning activities
however submitted an assignment that was purely written in nature. They also were not given access to each
other’s submissions. The level of understanding about their chosen topic that students demonstrated in their
assignment submission, as well as overall performance in other assessment items in the course were compared
between 2012 and 2013 for the pilot study, and will similarly be compared across the years from 2012 to 2014
for this iteration.

The revised iteration
Acting on the findings of the pilot project however, the authors have adjusted the visually based, peer-to-peer
mobile learning activity for this iteration to:
• Limit the workload required for students to complete the task as the added labour necessary for students to
generate and edit a video in the first iteration appeared to be deleterious to overall learning in the course;
• Manage video topic selection as the majority of learning happens around the chosen topic students choose to
present on;
• Strengthen the exposure of students to other peer generated visual texts;
• Time appropriate scaffolding for learning activities in the weeks leading up to the submission date.
This revised visually-based, peer mediated mobile learning assessment task has been reintroduced in 2nd
semester 2014 in the first year Health Sciences course “Physiology of the human body” (BIOM1000) at the
University of Queensland, Australia. As in previous years, more female students have enrolled in this course
than male students (113 female students, 40 male students). We expect improved student learning not only
around their chosen health science topic, but also a better understanding of health science topics covered by
other students leading to an overall improved understanding and appreciation of the link between human
physiology and disease processes.
Early findings on the efficacy of the task on learning and retention will be presented at the ascilite 2014
conference in November 2014. The findings will include student performance and assessment outcomes,
qualitative and quantitative student feedback, mobile devices used, and the effect the task may have had on
learning and retention of course content, for the entire learning program of a semester long health sciences
course.
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The Faculty of Business at Charles Sturt University initiated the Online Course Innovation (OCI)
project in 2012. This project focuses on the transition of 280 print-based subjects into quality
online offerings through the mindful redesign of resources, interactions and experiences. It is led
by the Associate Dean (Courses), and involves a multi-disciplinary team of educational designers,
academics and divisional staff. The aim of this research project is to explore this transition to the
online learning and teaching environment and identify critical organisational elements that
contribute to achieving quality outcomes. Specifically, this study seeks to identify factors that
support or inhibit the academic’s ability to effectively design and teach quality online subjects,
and the impact of leadership on the design and teaching process. Data is currently being collected
from a range of institutional stakeholders involved with the project. Initial findings from the data
analysis will be shared through the conference presentation.
Keywords: online learning, quality, teaching, design, leadership

Background
The Online Course Innovation (OCI) project, within Charles Sturt University’s (CSU’s) Faculty of Business,
has a core goal of redesigning 280 print-based subjects for the online environment by January 2015. This project
was initiated in 2012 and supports the University’s (2013-2015) Strategic Priority to ensure well-designed,
responsive and timely online interaction and innovation in curriculum learning and teaching. The project aimed
to move beyond pockets of excellence to achieve consistently high quality learning experiences for our 6,000
distance students. At the same time, it aimed to build the capacity of the Faculty’s staff to both design and
facilitate effective online learning experiences for our students, ensuring continuous improvement and ongoing
sustainability.
OCI is on target and making strong progress towards ensuring that the Faculty will indeed achieve its aims of
consistent, high quality learning experiences for all distance students. The project has drawn on a range of
organisational structures and resources such as Educational Designers, ‘OCI champions’, online support
resources and the provision of additional workload for academics involved in subject redesign. The OCI project
has developed strong networks with other institutional stakeholders and initiatives, including colleagues across
various divisions. The interconnecting teams provide a structured support network for those directly involved in
subject design and teaching, resulting in almost all academic and general staff within the Faculty being involved
in the Project at some level. Overseeing the work of the Project is the OCI Steering Committee, and the Project
is led and managed by the Associate Dean (Courses) in conjunction with other relevant staff.
This project has highlighted challenges and opportunities around the move to interactive and engaging online
learning. Opportunities include the chance to renew curriculum, employ new technologies and challenge
existing notions of the learner and teacher. Challenges around culture change, resources, technical support and

effective leadership and management necessitate both short and longer-term responses. For example, an
evidence-based Online Design Guide has been developed to establish shared, evidence-based design
expectations. Various evaluation tools, including those used to evaluate the subject design as well as the student
experience have been developed to capture data and reflect on the appropriateness of the subject design
outcomes as well as the need to modify the management of the transition process. However, while these issues
are currently being pragmatically responded to by the OCI team, there was no capacity to research the broader
process of transition to the online environment. This research paper seeks to assess how the institutional context,
leadership and resources contribute to, or inhibit, the development of quality online subjects. Data for this study
is currently being collected from a range of institutional stakeholders including institutional leaders, academics,
educational designers and students. The findings of this study will help to improve future faculty and
institutional approaches to online learning and teaching.

Literature review
The modern university faces significant challenges in a highly competitive market. Widening participation has
resulted in higher student numbers and increasingly diverse student populations, along with demands for more
accessible, flexible, relevant and supported courses to meet students’ changing needs (Devlin et al., 2012). New
pressures are being placed on the curriculum to ensure students develop the skills and competencies required of
a knowledge-based, digital economy (Davies et al., 2011) and are ‘work ready’ upon graduation. At the same
time, there are increasing pressures in terms of cost and accountability, as well as rising competition from both
new providers and free, accessible learning options such as Massive Open Online Courses (Siemens, 2012).
Many universities have looked upon online learning as a solution to these challenges and, as a result, the sector
has seen large-scale increases in online offerings over the past decade. However, despite the great potential that
online technologies offer for transforming learning and teaching, the expected benefits in terms of improved
quality and outcomes haven not necessarily followed (Chao et al., 2010; Roe 2010;). Indeed, most universities
tend to use technology to enhance traditional teaching rather than transform the way subjects are designed and
delivered (Bates & Sangra, 2011). Several frameworks for ensuring online quality have been developed (e.g.
Marshall, 2011; Masoumi & Lindstrom, 2011; Shelton, 2010) and these have been found to be especially useful
for inexperienced academics, for reviewing the final product, for building mutual understandings and
expectations, and for prioritising what needs to be done to develop or revise a course (Bates & Sangra, 2011;
Chao et al., 2010;). However, Zhao (2003) argues that such frameworks need to be approached from a holistic
perspective, considering technology, pedagogy and administrative systems, each individually tailored for the
specific university. For Bates and Sangra (2011), more effective organisational structures and leadership within
universities is critical for effective technology integration if we are to meet current challenges and overcome
barriers that exist within the organisational culture, such as beliefs about traditional teaching methods, a
preference for research over teaching and a ‘mistrust of formal training in teaching’. This supports the work of
Zhao (2003) who states that online teaching faces many more organisational challenges compared to traditional
face-to-face teaching, including new technical, administrative and pedagogical issues that may adversely affect
the quality of online education. While there is growing evidence of individual factors that contribute to quality
online learning, such as the value of rich multimedia is sustaining engagement (Sun & Cheng, 2007), less is
known about how these various organisational factors interact to contribute to academics’ ability to develop
deep, widespread and sustained improvements in the quality of online learning. Even less is known about how
these factors impact on a large-scale transition from print to online learning.
This research project seeks to identify such factors by investigating the experiences of all stakeholders involved
in the OCI project in the Faculty of Business at Charles Sturt University in Australia. This project will also
examine the extent to which senior leadership of the university were involved in this change initiative. Past
research indicates that the leadership team plays a key role in promoting and managing change. Thus, a leader's
ability to powerfully articulate a compelling and viable vision is critical for initiating organisational change by
enhancing followers’ openness toward change, collective efficacy to radically transform the status quo, and trust
in the leader’s vision (Groves, 2006). Leaders who encourage employees to identify with their team, and who
build a positive team climate, not only support sustained creativity and innovation, but possibly encourage
employees to capitalise on the opportunities presented by major change (Paulsen, Callan, Ayoko & Saunders,
2013).

The OCI Process
As discussed earlier, this research project seeks to identify organisational elements that impact on the transition
of subjects to an online learning environment. It is thus imperative to discuss briefly the various stages of the
OCI project at Charles Sturt University. The OCI project serves as a vehicle to explore the challenges and
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opportunities associated with large scale change in the learning and teaching environment in a higher education
institution. Participants in this research project include staff participating in the OCI project as well as
institutional leaders and students. Institutional leaders play a key role in supporting the basic strategy of moving
to an online environment. The primary beneficiaries of effective online delivery are the students, who will have
more flexible access to a variety of high quality resources and experiences for each subject.
!
OCI runs on a semester basis and has done so systematically since the summer semester of 2012. Schools are
asked to identify subjects and suitable academic staff to work with an OCI educational designer over a 12-14
week period. As such, each academic staff member is linked with one educational designer and this affords them
the opportunity to collaboratively explore the needs of the particular subject and the most appropriate means to
address the goal of high quality delivery, commencing from the subject design. Many subjects have been
transitioning from the traditional model of print packages to interactive online subjects. Some subjects were
already designed online by the academic staff and these subjects have engaged in online subject enhancements
through the OCI work. At the beginning of each semester, the Lecturer for Online and Blended Learning leads a
‘launch event’, usually over a two-week period which engages both design academics and educational designers
in preparatory work. This process is open and collaborative involving exemplars, conversations and exploration
of the design and evaluation process. The OCI team of designers and divisional staff meet fortnightly to report
on subject progress and each School has a designated OCI Champion who serves as an important conduit
between the OCI team and school academic staff. At the conclusion of the design period, the academic and the
educational designer jointly evaluate the subject design. In the first offering of the subject online, a student
survey is also administered to ascertain the effectiveness of the subject from the student’s perspective. Data
from both measures is analysed and reported to the relevant Head of School, as well as design and teaching
staff. A summary of key overall findings is fed back to students in the form of an infographic, and includes a
response from the Faculty to issues raised.

Method
The study project team employed a mixed method approach as part of an instrumental case study (Yin, 1989),
collecting both qualitative and quantitative data from four key groups of stakeholders. These included: (a) an
online survey of senior management to determine leadership perspectives and priorities in relation to large scale
learning initiatives; (b) semi-structured telephone interviews with academics involved in the teaching and/or
design of a subject developed as part of the OCI project, both at the commencement and conclusion of their
involvement, as well as (c) face-to-face focus groups with educational designers, to determine changing
perspectives on quality design/teaching, the effectiveness of processes used to support this and issues
encountered; and (d) online focus groups with randomly selected students studying an online subject/s
developed as part of the OCI project in 2014. Initial findings from these focus groups are being used to inform
the development of an online survey which will be distributed to all students studying an online subject/s
developed as part of the OCI project in 2014.
While the focus is on qualitative data, some quantitative data in the form of Likert scale questions gathered
through the online surveys will be analysed. Qualitative data (collected through focus groups, telephone
interviews and the online survey) will be analysed using content and thematic analysis. NVIVO software will be
used to manage the qualitative data analysis process. Following standard research procedures, adequate steps
will be taken to ensure confidentiality of data collected and to protect the interests of participants at all stages of
this research project.

Possible benefits
In an era of difficult economic times, universities across the world are looking at new ways to increase their
revenue. Traditional student ‘borders’ have disappeared, and students are increasingly selecting institutions not
based on location or status but on the quality of the online educational experience they can expect to receive.
The importance of maximizing the quality of online offerings, not in terms of ‘pockets of excellence’ but more
broadly and systematically across entire institutions, has never been more pronounced.
The findings of this project will highlight the benefits and challenges faced by Charles Sturt University as it
moves rapidly into fully online delivery for most subject offerings. The research project has the potential to
illustrate organisational practices, values and resources that contribute to the effective development of quality
online subjects. These findings may be of interest to other higher education providers who are currently
planning or implementing organisational changes to achieve quality outcomes through online learning
initiatives.
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The research is anticipated to benefit all the participants as they all have a vested interest in the improvement of
the quality of online learning. For individual participants, there may be additional benefits through the findings
generated from this study. In particular, papers that report on the institutional elements that impact online
subject development will be beneficial to leadership teams at other universities. This may lead to improvements
in the practice of academics, educational designers and organisational leaders’ decision-making which in turn
may benefit the students. This research project also examines the key role that leadership plays in creating the
vision, encouraging and sustaining stakeholders in the change process. These findings will be of great interest to
university Vice-Chancellors and Presidents.
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Creating digital self-reflective frameworks to encourage
learner autonomy in post-graduate courses
Dr John Clayton, Dr Sarah-Jane Saravani
Waikato Institute of Technology
The almost universal acceptance of constructivist views of education has firmly placed the learner
at the centre of the teaching and learning experience. This acceptance has required educationalists
to critically review existing educational strategies, techniques, methods and beliefs. Learner
autonomy, the ability to take charge of one's own learning, is based on the concept that learners
have the capabilities to reflect on their current skills and identify areas of development. Interactive
self-reflective frameworks enable learners to firstly, make independent and informed decisions
about their learning needs and secondly, establish a personalised learning plan to address the
needs identified. This paper explores how the development and implementation of a digital selfreflective framework for post-graduate study in transdisciplinary education contributes to wider
acceptance of the conceptions of learner autonomy.
Keywords: learner autonomy, learner centeredness, constructivism, reflective frameworks

Context
Globalisation has changed the dynamics of the New Zealand economy: successive governments and educational
organisations have introduced a raft of educational reforms to ensure industries are able continually to up-skill
their workforce so that they are more productive, higher performing and competitive in regional, national and
global contexts (Ministry of Education (MoE), 2014). These reforms have been focused firstly, on approaches
encouraging and recognising ongoing individual capability building within the workplace and secondly,
strengthening the applied research linkages between industry and tertiary institutions in order to increase the
economic returns of publicly-funded research. In essence, there is growing recognition that learning is a
continuous, life-long, un-constrained activity and is not confined to formal, academically-focused, externallydelivered and accredited courses (MoE, 2014). To address these work-based initiatives, the Waikato Institute of
Technology have begun the process of developing a curriculum to offer a work-based, post-graduate course in
transdisciplinary studies to commence in 2015. The Master of Transdisciplinary Research and Innovation
(MTRDI) aims to develop intellectually-capable, work-ready graduates with demonstrated research
competencies, able to contribute to business-led innovation and applied research by working on industryprovided themes or proposals in work place environments (Waikato Institute of Technology, 2014).
In traditional post-graduate learning environments participants, learners and mentors are often bound by time,
place and pace. Activities are scheduled to occur in a specified location and an educator systematically guides
learners to achieve stated objectives through a variety of strategies, methods and learning events (Syed-Khuzzan
& Goulding, 2009). The work-based learning environments to be developed for the Master of Transdisciplinary
Research and Innovation will not be as constrained as these traditional environments. Learners will have more
choice in the time they learn and the place the learning will occur. While mentors and supervisors have clearly
defined outcomes to monitor progress the ultimate responsibility of achieving those outcomes is transferred
from the supervisor to the learner. In these more personalised environments learners need to be more selfmotivated and self-directed (Clayton, 2009). They are autonomous learners.

Theoretical framework
While there are differing opinions on a finite definition of ‘learner autonomy’, Holec’s contention that
autonomy is “the ability to take charge of one’s learning” is generally accepted (Zoghi, & Dehghan, 2012).
There is also general agreement that a common theme underpinning ‘learner centeredness’ comprises new
perspectives on the role of the learner and the teacher in the learning process (Furtak & Kunter, 2012). From a
learner autonomy perspective, learning takes place as learners actively engage with ideas presented to them.
These conceptions are familiar to constructivists who would argue that learners’ existing knowledge frameworks
mediate engagement, and learning is not simply the acquisition of correct responses forming a repertoire of set
behaviours (Duschl, 1998). This fundamental shift, from passive acceptance to learner engagement, creates a
need to construct learning environments that are focused on meeting individual learners’ identified needs. There
is an expectation that learners, through the selective use of personal strategies, are able to firstly, improve their

ability to learn, secondly, structure learning environments that suit them, and finally, play a significant role in
selecting the form and amount of instruction they require. They are self-regulated learners (Zimmerman, 2002).
In Europe, and indeed across the world, there is a growing trend to establish the career of a ‘researcher' as a
valued profession. There is an acknowledgement that learners will wish to develop the capacity to become
researchers. To establish the fundamental knowledge, behaviours and attributes that the higher education sector
has identified as significant for researchers, a Researcher Development Framework (RDF) has been created
(Careers Research and Advisory Centre (CRAC), 2010). The framework is structured into four domains:
knowledge and intellectual abilities; personal effectiveness; research governance and organisation; and
engagement, influence and impact. They are illustrated in Figure 1 below:

Figure 1. Researcher Development Framework (CRAC, 2010)
These domains establish the wide-ranging knowledge, intellectual abilities, techniques and professional
standards required to undertake research, as well as the personal qualities, knowledge and skills to work with
others and ensure the wider impact of research.
The concept of self-reflection (the conscious act of purposefully thinking about activities undertaken) has been
widely debated in educational circles for a number of decades. To advocates of reflective practice, deep learning
is dependent on individuals making meaning from their experiences through the process of reflection. The
outcomes of the reflective process help learners firstly, highlight the strengths of their current skill and
knowledge base and, secondly, identify areas where undertaking educational activities or training would
facilitate increased capability (Kanthan & Senger, 2011). It has been argued that on-going reflection will help
individuals iteratively build their capability and capacity (Hoyrup, 2004). In essence, reflection creates
individualised learning environments that are on-going (sustained), connected to acknowledged needs (situated)
and focused on individually-generated tasks (authentic) (Clayton, 2012).
Recognising learners require guidance in identifying capability/knowledge gaps, members of the Master of
Transdisciplinary Research and Innovation curriculum development team used the theoretical framework of
learner autonomy, key domains of learner knowledge and self-reflection in the development of an online
instrument that would enable learners to identify their learning status. The purpose of using these domains and
associated criteria was to allow learners to align their current skill levels against accepted standards. From this
activity learners will be enabled to generate a personal learning plan.

Developing a self-reflective instrument
As noted previously, the concept of reflection, where deep-learning occurs as individuals make meaning from
their experiences through reflection, has been widely debated. To engage participants in reflective practice and
to aid them in making connections between identified pedagogical standards research and their previous
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experiences, self-reflective competency assessment tools have been developed. For example, staff at Leeds
Metropolitan University in their Research Training Programme uses a Training Needs Analysis (TNA)
instrument comprising thirty-six questions exploring six themes: research skills and techniques, research
environment, research management, personal effectiveness, communication skills, networking and team work
and career management. The TNA was designed for learners to establish if they had particular skills, identify
areas for development and recognise new areas for investigation (Clegg, 2014). Based upon the TNA and RDF
an Online Training Needs Analysis instrument (OTNA) was created for MTRDI candidates. The OTNA was
designed to enable learners to assess their current research capability against the internationally-defined
standards in the RDF.
The OTNA interface provides the learner with a series of statements relating to each of the four dimensions
within the RDF. The statements within each domain are classified within two categories, competent and
capable. Learners are asked to reflect upon, and then respond to, individual statements using a ‘drop-down’
menu. Categories, statements and example responses are illustrated in Figure 2 below.

Figure 2. Online Training Needs Analysis Criteria
As learners progress through the OTNA their answers affect the indicator colour on the index page. The
indicator colours are based on the familiar “traffic light” theme;
• Red: This indicates to the candidate they have limited knowledge and/or experience in the attribute.
• Yellow: This indicates to the candidate they have some knowledge and/or experience of the identified
attribute.
• Green: This indicates to the candidate they meet the requirements of the identified attribute.
A pictorial reflective framework carpet begins to emerge as the learner progresses through the modules,
categories and statements. This reflective process and visual carpet enables learners to select which attributes
they need to review and those they need to develop. This is illustrated in Figure 3:

Figure 3. Online Training Needs Assessment Visual Carpet
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The visual carpet produced from learner engagement provides the learner with;
• An initial assessment of their current knowledge, experience and understanding of each domain,
• An indication of potential starting points to begin their learning journey, and
• A map of a learning route from starting points to intended achievements.
In essence, engaging with OTNA assists the learner in the creation of a personalised learning plan empowering
them to become self-regulated learners.

Summary
This paper has argued that there is an expectation tertiary education institutions will be able to firstly, design
programmes to meet the identified needs of learners in a range of contexts and secondly, engage with industry in
research initiatives. It is anticipated learners will participate in learning events, individually tailored to meet
their identified needs. This requires a fundamental institutional commitment to the provision of learner-centred
education and engagement in industry-focused research. To meet these expectations the Waikato Institute of
Technology have begun the process, in consultation with industry, of developing a Master of Transdisciplinary
Research and Innovation to be offered in 2015.
The programme aims to develop intellectually-capable, work-ready graduates with demonstrated research
competencies, able to contribute to business-led innovation and applied research by working on industryprovided themes in workplace environments. Learners will be offered more choice in the time they learn and the
place the learning will occur. They will have the ultimate responsibility of achieving their identified learning
needs, and will develop the capacity to demonstrate autonomous learning. This learner-centred approach is
based upon learner reflection and brings with it inherent risks, including whether the learners are able to
accurately reflect upon their existing knowledge and level of skill and make informed judgments on the skills
and knowledge they need to acquire. This paper argues that the inclusion of a reflective framework, based upon
internationally-accepted capabilities, will enable such judgments to be formed that will determine the
construction of a personalised learning plan.
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Students’ perceptions of BYOD open-book examinations in
a large class: a pilot study
Teck Keong Seow
Department of Biological Sciences
National University of Singapore
Swee Kit Alan Soong
Centre for Development of Teaching and Learning
National University of Singapore
A bring-your-own-laptop high-stakes open-book final examination for a General Biology course
with an enrolment of 672 students was held in November 2013 at the National University of
Singapore. Pre- and post-exam online surveys were conducted to solicit the perceptions of the
students with regards to the introduction of a bring-your-own-device open-book electronic final
examination. Focus group discussions were also held to deliberate on the perceptions in greater
detail. Both the surveys and discussions revealed several key areas of satisfaction and also areas
for improvement, which will be explicated in this paper. The implementation and limitations of
the exam will also be discussed.
Keywords: large classes, BYOD, open-book examinations, e-assessments

BYOD examinations
In line with the university’s initiative to use technology in teaching and learning, the National University of
Singapore (NUS) has a bring-your-own-device (BYOD) programme, in which students bring a personally
owned device to school for the purpose of learning (based on Alberta Education, 2012), in the form of the
Notebook Ownership Scheme. A natural extension of the BYOD programme will be a BYOD final examination,
in which students bring their own laptops to school for a high-stakes final examination at the end of a semester.
While numerous studies have found that BYOD promoted deeper and more personalised and student-centred
learning by leveraging on students’ attachment to their own device (Stavert, 2013), very little or no studies have
been conducted to evaluate the impact of the extension of BYOD programmes for assessment purposes, and in
particular, open-book examinations. Most of those studies were carried out on attitudes towards e-assessment on
the part of instructors, e-learning experts and educational technologist (Bull & McKenna, 2004; Stephens &
Mascia, 1995; Warburton & Conole, 2003) but relatively few investigations on students’ learning experience
(Dermo, 2009). With that, a study on the perception of students to the extension of the BYOD programme for
the final examinations was initiated for the General Biology course, with the hope that the findings of the study
would provide educators in tertiary institutions with more insights on good practices and guidelines in extending
the BYOD programmes of their institutions for assessment purposes that are based on educational research
results.

Background
General Biology is a non-majors biology course at the National University of Singapore (NUS). The course
serves as a bridging course for those who are majoring in the Life Sciences but do not have a pass in A-Level
Biology, as well as an elective course for non-Life Sciences students. Despite being offered every semester,
including one of the special terms during the vacation, the enrolment for Semester 1, which begins in August,
ranges between 600 to 800 students.
The high-stakes final examination of the General Biology course has always been conducted in a paper-based,
open-book, multiple-choice-questions (MCQs) format. This was intended to promote critical thinking and to
dispel the common perception of biology as a subject that could be learned by rote-memorisation. Boud (1995)
has asserted that “every act of assessment gives a message to students about what they should be learning and
how they should go about it” (p. 37). The idea of having the final examination as an e-examination (e-exam) for
Semester 1 of 2013, in an open-book MCQs format, was mooted in May of that year. Aside from the fact that eexams in the form of MCQs allow for automatic and error-free marking, generation of analytical statistics on the
performance of the students, and removal of the difficulties associated with the handling of thousands of pages
of question booklets and answer scripts (Bull & McKenna, 2004), studies have shown that MCQs could also be

used to promote high-level cognitive processes when the questions are well constructed (Cox, 1976; Johnstone
& Arnbusaidi, 2000). It is to be noted too that Hillier and Fluck (2013) had argued that “e-exams are needed and
long overdue for use in high stakes examinations in the tertiary sector” (p. 385).
An e-exam also offers the possibility of higher quality questions through the use of media-rich resources, such
as animations, videos and coloured figures in the questions (Hillier & Fluck, 2013; JISC, 2010). Furthermore,
since it is an open-book exam, besides the students having access to hardcopy notes and books, an e-exam
provides for the possibility of referring to the webcast recordings of the lectures and the numerous animations
and videos that have been made available to the students on the learning management system web-portal to
illustrate the concepts taught in the course. All of these allow for a greater variety of higher-order thinking skill
questions that would further promote critical thinking.

Implementation
Due to the large enrolment, it was not logistically feasible to conduct the e-exam in computer laboratories, as the
limited capacities of the labs would result in the class being divided into too many groups. Hence, a decision
was made to have the e-exam as a BYOD exam, in which the students would bring their own laptops and
attempt the final exam questions on their own laptops. Since the enrolment of the course in Semester 1 of 2013
was 672 students, the following factors had to be taken into consideration for the implementation of the BYOD
exam.
i. Integrity of exam – students had to download a lockdown browser to take the BYOD exam.
ii. Internet access – provided through wireless, with additional routers installed to minimise drops in
connection.
iii. Power supply – venues with individual power sockets for every student.
iv. Spare laptops – for students with no laptops and as replacements for students with problems during exam.
v. Technical support – setup before exam and troubleshooting during exam.
vi. Alternative plan – press release and pen-and-paper exam on another day in case everything else fails.
On top of those factors, additional logistical support was also required as, due to limited venues with an
individual power socket for every student, the class had to be divided into two groups, with one group sitting the
exam one after the other. With the exam being conducted in two sittings, an additional holding venue was
required to separate the students. The movement of the students from the holding venue to the exam venues for
one group and from the exam venues to the holding venue for the other group without having the two groups
meet or communicate with each other required additional planning and manpower.
In view of the enormous challenges ahead, a trial run and mock exam was conducted two weeks before the
actual BYOD e-exam itself. It was during the trial run that the students were instructed to download and install
the lockdown browser on their laptops and attempt a mock exam that consisted of questions of similar nature to
the final exam that they would be sitting for.

Methodology
Pre- and post-exam online surveys were administered to solicit the perceptions of the students. The questions of
the survey were piloted with a few individuals and further fine-tuned before being administered to the students.
In the pre-exam survey the students were asked if they welcomed the adoption of open-book final exams that are
conducted using their own laptops, while in the post exam survey they were asked if they were satisfied with the
open-book final exam that was conducted using their own (or the university’s) laptop. The post-exam survey
also provided the students with the opportunity to specifically state what they liked about the mode of exam and
areas for improvement.
Further to the survey, focus group discussion (FGD) sessions were held approximately 4 months after the
BYOD exam. Open invitations were sent out to all the students for the FGD sessions, and a total of four sessions
were held. To ensure that the students did not feel hindered in voicing their opinions, none of the instructors of
the course were present during the FGD sessions. The facilitator of the sessions led the participants in more
elaborate discussions of the questions posed for the pre- and post-exam surveys.
The responses of the online surveys and FGD sessions were collated and analysed, using the spreadsheet
software, Microsoft Excel, and the text mining software, IBM SPSS Text Analytics.
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Findings
Out of a class of 672 students, 658 responded to the pre-exam survey, which was conducted about one month
before the BYOD exam, giving a response rate of 98%. The post-exam survey, conducted about two weeks after
the exam, saw 399 responses, which is equivalent to 59% of the total enrolment of the course. A total of 15
students participated in either one of the four FGD sessions.
From the pre-exam survey, 74.02% (25.08% strongly agree and 48.94% agree) of the respondents welcomed the
introduction of an open-book final exam that was conducted using their own laptops for the General Biology
course. Interestingly, approximately the same percentage of respondents, 74.14% (12.81% strongly agree and
61.33% agree) were satisfied with the open-book final exam that was conducted using their own (or the
university’s) laptop for the course.
From the post-exam survey and the FGD sessions, several areas of satisfaction with the BYOD open-book exam
and a few areas for improvement were identified.
Key areas of satisfaction with BYOD open-book exam
Easier access to references
One of the more popularly cited areas of satisfaction is that the BYOD open-book exam offered the students
much easier and quicker access to their reference softcopy materials. Unlike hardcopy notes and books, which
required flipping to the relevant (and usually tagged) page, searches on softcopy materials could be easily
accomplished using the ‘Control-F’ or ‘Command-F’ keys on their laptops.
Media-rich application based questions
Students were also pleased that the questions of the BYOD open-book exam were application-based questions
and not questions that could be answered based on rote memorisation alone. It is recognised that this area of
satisfaction is a result of the open-book format of the exam rather than it being a BYOD exam. However, related
to this area of satisfaction was that the students appreciated the fact that the use of media-rich resources, such as
animations, offered an increased variety of application-based questions, which would not have been possible
with a traditional pen-and-paper exam.
Personal learning space
Another area that received positive responses was that the BYOD exam provided the students with the
alternative of using their own devices, namely their own laptops, with which they were familiar with. The
following is a comment that was received:
I can use my own laptop which makes me feel very comfortable as I am familiar with it.
Comments that are similar to the above were echoed by 17.07% (n=56) of the respondents. These responses
provide an indication that BYOD exams may also contribute to the promotion of a personalised learning
environment (Stavert, 2013), which is one area that could be explored with more studies.
Environmentally-friendly examination
The fact that the BYOD exam was more environmentally-friendly because it resulted in the use of less or no
paper was also appreciated by the students. It is possible that the current generation of students are more
environmentally-conscious, which may be a reflection of the effectiveness of the instructors’ teaching on the
subject of ecology in the General Biology course.
Efficiency during examination
Students also felt that the BYOD exam was more efficient as they did not have to spend time shading their
answers on the optical mark recognition (OMR) sheets, resulting in more time to think about the questions.
Furthermore, with the OMR sheets, they would have to ensure that they had sufficient supply of the appropriate
pencils or pencil leads.
Well-organised and structured examination
Despite facing some technical problems, the students were also satisfied that the BYOD exam was wellorganised and structured. In particular, they noted that the trial run and mock exam that was conducted before
the actual exam had contributed to the smooth running of the BYOD exam. This is an important point to
consider in the implementation of any BYOD exam (Hillier & Fluck, 2013).
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Key areas for improvement
Technical problems
The most cited area that the students would like to see improved can be classified under the broad category of
technical problems. These included several cases of dropped wireless internet access and faulty power sockets,
and slow downloading of the notes and other softcopy materials during the BYOD exam. Related to this were
concerns that those with laptops that are newer and with better technical specifications had unfair advantage
over the other candidates with older laptops. The technical problems served as elements of insecurity that could
affect the students’ performance in the exam. Hence, there were suggestions of replacing the BYOD exam with
an e-exam that is conducted in a specialised computer laboratory, or in a computer-equipped exam centre.
Quarantine
Many students were also not happy with the separation that they had to undergo, during which they were not
allowed to use any electronic devices to prevent communication with the second group of candidates who might
late for the exam. Being separated and deprived of the use of electronic devices was seen as a waste of time, a
precious commodity considering that it was the early period of final exams and the students had to revise for
their upcoming exams. Naturally, the suggestion was to have everyone sit for the exam at the same time instead
of having it in two sittings.
Lockdown browser
Another area for improvement was with regards to the lockdown browser that was used for the BYOD exam.
Students were dissatisfied that they could not resize the windows that were opened. Some students suggested the
introduction of a function of allowing new tabs instead of windows on the lockdown browser, which
presumably would result in faster switching from one panel to another. NUS has recognised the limitations of
the current lockdown browser and is currently in the process of evaluating other alternatives.
Personal physical space
Comments were also received with regards to the exam venues, which were lecture theatres. It felt that the
personal physical space was insufficient to place the hardcopy materials that the candidates had brought with
them for the open-book exam. Furthermore, the space between the rows of seats of those lecture theatres were
very narrow, increasing the time required for the technical staff to move to a candidate seated at the centre of a
row to offer assistance when that candidate had technical difficulties, which was perceived as an unfair
disadvantage in a high-stakes exam.

Limitations
It has to be noted that the study is based only on two methods of data collection, namely the pre- and post-exam
surveys and FGD sessions. To provide for a richer triangulation of methods, one-to-one interviews could also be
conducted in future studies.
Additionally, the FGD sessions were conducted about four months after the BYOD e-exam. Holding the FGD
sessions after a relatively long period post-exam might not be ideal as the subjects could have difficulty in
providing a comprehensive recollection of the event. On the other hand, the findings of the late FGD sessions
could also be interpreted as perceptions that had left deep and long-term impressions in the minds of the
students. Hence, it might be surmised that the expressed views of this pilot study are perceptions could prove to
be significant for consideration in the implementation of BYOD e-exams in the future.
Finally, this study was carried out on a specific group of students pursuing the non-majors General Biology
course in a global research-intensive university, located in Asia. Similar studies could be carried out in other
regions to explore if findings could be impacted by certain cultural differences.

Next step
Considering the increasing prevalence of tablets, one of the possible next steps should include the use of tablets
as one of the devices in a BYOD e-exam. Currently, the use of tablets is still not possible due to security issues,
especially in a high-stakes exam. However, it is understood that there are e-exam software companies who are
developing the necessary apps for a BYOD e-exam on tablets.
One common thread that runs through the areas for improvement is related to the exam venue, which ideally
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could be solved with a dedicated exam centre that is equipped with wired internet connected computers and that
is large enough to accommodate a large class. With that, many of the limitations of a BYOD exam discussed in
this paper will be eliminated, and the whole subject of a BYOD exam will not even surface. While the
university is not discounting this option, the cost of setting-up and running such an exam centre remains as a
major roadblock. Going forward, a BYOD e-exam, and all its associated limitations may be the only feasible
and economically-viable option.
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The Failure of Defining Failure in Social Networking Sites
Erika Pearson
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Despite the widespread use of the terms ‘failure’ and ‘success’ within social networking site
(SNS) literature, determining benchmarks of either is a complex undertaking. Success and failure
both are often identified according to the presence or absence of context-specific ‘markers’.
‘Snapshot’ metrics such as network growth or activity are pointed to as indicators of a network’s
overall success. However, such reductive approaches oversimplify the underlying social
processes. This paper presents a review of current literature, and argues for the conceptualisation
of failure at the macro-level as the constraint of network actors, regarding ‘success’ and ‘failure’
as recurrent processes in the lifecycle of a social networking site rather than outcomes. It is hoped
that theorising failure independent of specific ‘markers’ will provide the basis for future
development of predictive and analytical models to identify instances of failure in SNS case
studies.
Keywords: social networks, failure

Preamble
That social networking sites (SNSs) are successful phenomena in the connected world is now an uncontentious
claim. Entire journals (boyd & Ellison, 2007) have been dedicated to studying their reach, affordances, and
impact across a wide range of both mediated and interpersonal social encounters (see Junco, 2012; DiMicco et
al., 2008).
A number of definitions of what characterises a ‘successful’ SNS exist in the literature: “a large or rapidly
growing user population” (Weaver & Morrison, 2008, p. 98); “a virtuous cycle of content creation and content
consumption” (Pagani, Hofacker & Goldsmith, 2011, p. 443); or the generation of economic (Goh, Heng & Lin,
2013) or social capital (Valenzuela, Park & Kee, 2009). Understanding the drivers for success of these sites has
also been the focus of a number of studies (e.g., Lin & Lu, 2011; Brandtzæg & Heim, 2009; Hart et al., 2008).
Relatively little research, however, has examined the precursors to ‘failure’ of SNSs. This raises a number of
intriguing questions: what is failure? Is failure merely the absence of ‘success’ markers, or is it more
complicated? Can it be universally identified and measured or is failure context-specific?
This paper is part of a series examining the way failure in social networking is defined, measured and discussed.
By addressing the ambiguities and inconsistencies in the literature, it is hoped that a more universal
understanding of the concepts of ‘success’ and ‘failure’ can be fostered. If failure can be more categorically
understood, the drivers for failure in social networks will be more recognisable. Understanding these drivers will
be valuable for mitigating future failures in social networks, as well as providing greater context for determining
the underlying drivers for success.

Success and failure
Outlining success and failure as general outcomes is relatively easy; determining specific benchmarks of either
is considerably more difficult. Success, as Desmond (1988) notes:
…entails not only the energy of pursuit, the excitement of search itself; it also points to the
satisfaction of purpose attained. Our activity comes to something, some consequence, and the
prior pursuit is not vain or inane. (Desmond, 1988, p. 290)
In this vein, failure is understood as simply in contrast to success; the absence or frustration of obtaining
‘satisfaction of purpose’. Desmond does provide a caveat that, “[i]t is wrong to restrict the sense of success to

[particular] conditions. Conditions being different, success might mean many different things.” (Desmond,
1988, p. 290). It is this concept of conditional success that provides the definitional flexibility for the range of
applications of ideas of success (and, by inference, of failure).
In much abstract discussion, success and failure are inseparable, often understood as phenomenological goals
situated firmly within the subjective needs and experiences of those pursuing success or experiencing failure.
Yet, when discussing online social networking as a structural artefact, ‘success’ becomes a much broader, more
nebulous concept. It is readily identified in specific cases. However, once identified, it is then quantified and
qualified by various ‘markers’ that are often incomplete, context-specific, and which oversimplify the
explanation as to what is actually driving the ‘success’. These markers vary across different examples,
sometimes conflicting with one another; collating them into an overarching framework would be impossible.
Failure, when it is discussed at all, is understood mainly as a ‘lack of success,’ and carries with it the same
subjective, context-specific markers for evaluation.
It is worth exploring more nuanced ways of thinking about success’s less-explored shadow!failure!and how
failure can be better understood at the macro-level in social networking sites. In doing so, we seek to remove the
benchmarks for evaluating failure from the subject, context-specific frameworks that have dominated SNS
research in this area, and try to reframe markers of failure to become more generalisable across multiple sites
and experiences.

Social networking success and failure
Failure as a term is ill-defined and broadly applied within social networking literature. Examples of failure tend
to speak either to ‘decline-as-failure’, or as failure to fully realise subjective, context-specific pre-set operational
parameters (market share, usage patterns, etc). When failure is contextualised in this way, failure is reduced to
being the absence of (continuous) success.
A good example is Friendster, one of the early social networking sites that shaped the look and feel of many of
its successors. Friendster is routinely held up in the literature as both an example of ‘success’ (e.g., boyd, 2005)
and ‘failure’ (e.g. Garcia, Mavrodiev & Schweitzer, 2013; Howard, 2008). These terms are applied freely;
however, unpicking the reasons for either categorisation proves a complex exercise.
Markers often used to justify both success and failure in Friendster case studies are network population and
network growth. As Weaver and Morrison succinctly phrase it: “A large or rapidly growing user population
characterizes a successful social network.” (Weaver & Morrison, 2008, p. 98). A closer look at these metrics,
though, illustrates the problems with this kind of reductive approach. Originally, Friendster boasted user uptake
in the millions. However, users eventually moved away from the site due to technical issues and
mismanagement. As a result, the site went through a period of user and activity degradation that ended with the
functional end of Friendster as a major social network actor.
Here is an example of failure as the counterpart of success – Friendster’s large user base characterised its
success; the absence of this user base characterised its failure. However, such attribution oversimplifies the
situation greatly. A large yet silent population in a virtual space is invisible and, in some sense, meaningless.
The implication in statements like Weaver and Morrison’s (2008) is not only that there is growth, but that there
is activity. Sheer numbers does not a successful social media site make. Similarly, the decline of Friendster can
be thought of as an expected part of a social networking ‘lifecycle’ (the concept of a lifecycle for online
communities is put forth by several authors, e.g., Iriberri and Leroy, 2009; Venkatesh, 2003), and does not
constitute failure in the strictest sense.
‘Activity’ provides a more refined, though still subjective, measure of success. Social networking sites rely on
social activity to generate content, and therefore a reason for other users to return to and invest in the site.
Established social sites that have achieved a ‘critical mass’ of users become self-sustaining in this respect.
However, fostering this cycle of content creation and consumption in the early stages of a site can become a
‘chicken-and-egg’ problem. Consumers need an existing stream of content to entice them to invest time in the
site; creators need an established user base to create for (Pagani, Hofacker & Goldsmith, 2011). Activity is
presupposed by growth, and in itself presupposes the investment of capital (whether it be financial, temporal, or
social). The existence of this capital is itself often used as a more abstract marker of success (Cox, 1995).
Growth and subsequent activity are seen as part of the expected and desired result of SNSs, and their absence,
thus, a marker of failure.
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Yet, even this conceptualisation of activity becomes a ‘snapshot’ approach to evaluating success and failure
online!commitment and investment over time are in flux as peripheral users leave and return to the site based
on the activities and outputs of the key core user group. Also, activity does not necessarily indicate any sort of
meaningful engagement of the community, such as in the cases of antisocial online behaviour (e.g., ‘ranters’,
‘flamers’ or ‘trolls’; Golder & Donath, 2004). Equally, the absence of activity does not necessarily suggest the
failure of a network, such as in the case of support networks which may outwardly exhibit low activity
(characterised by ‘lurking’ behaviour), but remain active and available for when required (Walther & Boyd,
2002).
Such measures of failure (and success) situate failure within specific moments of a social network’s operational
life span (typically either the start or end of the network’s lifecycle). However, research on social networking
dynamics show that SNSs go through multiple stages of development and change (e.g., Kumar, Novak &
Tomkins, 2010; Palla, Barabási & Vicsek, 2007), and it is arguable that each of these stages has its own
potential for failure to occur. Similarly, absence of ‘success’ markers at one point in time does not doom a site
to macro-level failure. The argument then becomes what are the generalised characteristics of failure that
account for the specific dangers at each of these stages, or does the potentiality of failure reflect the specific
needs and agency at play at each of these stages? Can we theorise failure at a more general level, or is failure too
deeply embedded in contextual aspects of social networking spaces?

Rethinking failure
The existing literature on failure in social networks and social media sites is, at the moment, overgeneralising
the concept of failure to the point of uselessness. Everything from the natural decline of old sites to the decay of
abandoned sites is given the same weighting and presence of failure in the existing literature. As it stands,
failure is currently being pinned on the presence or absence of particular markers (population, activity, etc) at
particular moments. These snapshots obscure the underlying, long-term issues driving failure on these sites.
Alternatively, to better understand failure, research needs to be situated in relation to some key assumptions.
Firstly, that social networking sites as functional social spaces are emergent phenomena, so failure needs to be
understood in relation to underlying constraints ! whether they be structural, interpersonal or other! on actors
to innovate. Secondly, conditions of failure or success are not terminus conditions, but rather can be articulated
as a change of underlying constraints: a ‘successful’ network may become a ‘failed’ network, and vice versa.
For example, following its demise as an SNS, Friendster was reborn as a gaming site, and, again, posted large
user numbers. As mentioned before, tying ‘success’ or ‘failure’ to markers such as growth rates makes such
rates meaningless as snapshot measures when studied longitudinally. But, considered at the deeper level of
constraints on actors, Friendster’s changing fortunes can be understood as periods of success or failure based
upon which different actor constraints are active at any given time.
It is this relationship between actors which gives real insight into the concept of failure in social networks.
Rather than thinking of failure as presence or absence of markers, those markers are merely the outcomes of the
extent to which actors can move as desired within complex and evolving networks of relationships. More useful
would be to think about successes and failures as ongoing processes during the SNS lifecycle (drawing on and
developing concepts raised in marketing literature around ‘outcome failures’ versus ‘process failures’; c.f.
Smith, Bolton & Wagner, 1999). Growth, activity and stage development are by-products of the stability of
these complex and emergent relationships.
Taking this approach to understanding failure, many different and separated cases of failure within SNS
literature can be regarded as cases of actors (such as site infrastructure, management, and so on) constraining
emergent social activity and tie formation as desired by the users-as-actors in the network. If, for example, the
site restricts users from communicating and exchanging content in a way that feels ‘natural’, intuitive or useful
to them, then they are constrained. Consequently, population growth may stagnate, activity may drop, and the
development of content or sharing behaviours may wither. A traditional approach to failure would stop at the
stagnation. The approach put forth in this paper goes deeper to highlight the constraint of actors as triggering
and driving that change, and ultimately the failure of the site itself as long as the constraint remains active.
To return to the Friendster example, rather than identifying decline in activity as ‘failure’, it might be more
illuminating to think of Friendster as undergoing a number of shifting stages. In the growth stage, actors, though
not completely unconstrained, are able to move freely enough to achieve their communicative and social desires
(though sometimes the technological constraints mean they have to use workarounds to fully realise those goals,
such as the creation of fake accounts; see boyd & Ellison, 2007). So while there are clear markers of success
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like increasing growth and activity, underlying them are conditions that make early successes qualified. At the
peak of these growth markers, these workarounds become normalised as part of the social media experience.
But, in doing so, they attract the attention of other actors on the site (the management and technical staff). These
actors then, for their own reasons and desires, change conditions on the site to constrain certain behaviour. In
doing so, they cut off the workarounds that supported the early successes. This constraint, one too many,
triggers a failure event on the social network site. Diminishing growth and activity on the site then tips a
previously successful site into a period of failure. This failure continues until new relationships! i.e., the social
ties between gamers! trigger a new period of (conditional) success for Friendster.
This notion of an SNS lifecycle of periodic successes and failures attempts to move the literature away from
specific case studies of ‘markers’ (e.g., Garcia, Mavrodiev & Schweitzer, 2013; Leimeister, Sidiras, & Krcmar,
2004). Rather, it is hoped the ideas explored here might suggest ways in which a theoretical model might be
developed for analysing failure at a macro-level, enabling basic predictions to be made about how and when
sites may succeed or fail, or even how to turn failures into successes. This conceptualisation of failure is not
context specific, but could be mapped across different types of networks, enabling comparisons across contextspecific examples (such as culturally- or application-specific networks).

Conclusion
More attention needs to be paid to failure in social networking sites, not just as the dark sibling of success, but
as an important phenomenon in its own right. Research on these deeper aspects of failure exists in other
disciplines (as diverse as sociology and marketing); a more coherent and critical evaluation of these constraints
is needed in the SNS literature to fully understand how failure works over time. Furthermore, exploration of
failure must move beyond context-specific markers or ‘slice’ approaches to sites, such as snapshot analysis or
the study of growth or activity patterns. Instead, failure study should take an approach which drills down to the
network of actors at play in any social networking site, and explore the way actors are enabled or constrained as
influences of both failure and success. By regarding SNSs as continuums of failures and successes, future
research can concentrate on developing predictive and analytical models of failure which can be applied to
future case studies within the field of social network analysis.
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Designing a bespoke App to address Botanical literacy in
the undergraduate science curriculum and beyond
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At the University of Sydney we are offering a revised botany program within the biology
curriculum that has reduced the time dedicated to the study of botany. Given the overall decrease
in basic botanical science courses taught at university level and the need to improve the botanical
literacy of our future biology graduates and high school teachers, how can we better connect
students to the practice of botany and so improve botanical literacy? One solution is to draw on
‘App’, ‘mobile’ technologies to map the campus flora and our aim was to develop a dynamic and
interactive geo-locating botany iPhone app, which aligns to the Botany curriculum and offers a
unique opportunity for the broader community to view the campus through a botanical lens.
Keywords: botany, botanical literacy, undergraduate science, mobile technology

Introduction
Much has been written about how to best use new and emerging technology-based innovations in teaching and
learning with the most successful being those that enrich student learning experiences. In Biology, “Web 1.0”
information and communication technological (ICT) solutions have provided students with access to collections
of learning objects that include virtual dissections, virtual microscope slides, virtual lab benches and virtual
experiments. Improvements in mapping (geolocation resolution) and mobile device technology offer the
capacity to better connect students with the living botanical world as opposed to virtual solutions. For botany
educators there is enormous appeal in exploiting ‘app’ and ‘mobile’ technologies to connect students with the
plants in their surroundings with the view to increase botanical literacy.
Botanical literacy in the undergraduate curriculum
For almost 100 years it has been acknowledged that the participation in the study of plants at university level
has been in decline (Nichols, 1919; Hershey, 1993; Uno, 1994; Drea, 2011). The reasons for this decline are
unclear. Many degree programs have had subjects such as botany and zoology merged to create a general
biology program and, without a clear botanical distinction, much of the teaching has focused on animal
examples (Hershey, 1996). New and emerging biology disciplines (genomics, proteomics, molecular biology)
have impacted on the amount of botany being taught and when given a choice of using plants or animals to
illustrate a concept animal examples again dominate (Hershey, 1996). The changing value that an increasingly
urbanised society is placing on plants could also be partly to blame for falling participation in a botanical
education. The UK, with its rich history of plant science, discontinued its last pure botanical degree in 2010 due
to diminishing numbers of students selecting this particular degree (Drea, 2011); Drea found that words such as
“plant” or “agriculture” could have an adverse effect on enrolment rates. Similarly, enrolment rates in botany
and plant science majors have declined in the USA (Uno, 2009). A critical issue to be addressed is, how can
student engagement in botany be improved? Strategies that encourage a (re)connection with plants and nature
are to be viewed as a beneficial way to increase participation in botanical learning and thereby providing
opportunities to improve botanical literacy (Hemingway et al., 2011).
Critical components of our society such as agriculture, biofuels, nutrition, water cycles and environmental issues
rely on a sound understanding of botanical principles for informed debate and decision-making. In short, society
benefits from a scientifically aware population with an appropriate level of botanical literacy. Wandersee and
Schussler (2009) describe the inability to see or notice the plants in one’s environment as plant blindness. Plant
blindness is connected to, and compounded by, the disturbing trends in botanical education (described above)
and in the community more broadly. Research by ethnobotanists tells us that, historically, plants from within a
local area were utilised by a person for a range of purposes including food, medicine, tools, watercraft, housing,
clothing, hunting equipment and rituals (Clark, 2012). Cultures that still practice traditional ways of living
continue to draw upon local plant resources for a variety of needs (Galeano, 2000; Couly & Sist, 2013). This
direct reliance fosters a deep knowledge of the locations and cycles of plants and gives cues on available food
sources, seasons, weather and hunting opportunities. Many people from traditional cultures view themselves,
plants and the natural world as interconnected, and in some sense related, each part affecting each other part
(Salmón, 2000). This kincentric human-nature relationship view can lead to a greater appreciation, respect and

understanding of plants. With the development of an agricultural way of life, local plants continued to be an
integral part of life upon which people had a direct reliance. Even today, studies have shown that people who
garden have a stronger connection and concern for plants and the environment than those that do not (Lowe,
2007). This highlights the importance of initiatives such as this that increase the visibility of plants.
Experiences lead to engagement and understanding and this is well illustrated in a unique school education
program in Switzerland for children aged 8-16 years old (Lindemann-Matthies, 2005). The basic premise of the
program was to engage students with their local environment and the highlight of this program involved
children framing a plant that they particularly valued with a picture frame and talking to passers by, other
students, parents and even the media as to why they had selected that particular organism. This program
encouraged children to increase awareness of plant as key components in the built environment and natural
world. Program surveys concluded that students gained a huge appreciation and awareness for the organisms
found in their local environment.
Technology-enhanced learning in Botany
Technology used in conjunction with other interactive and experience-driven resources can help (re)connect
students with learning about plants in ways that generate interest and positive engagement (Hemingway et al.,
2011), and, as a result, plant blindness is lessened. ICT learning resources have benefits including being easily
customisable and editable and able to be tailored to a specific audience, such as those learning the practice of
botany. It can be daunting for a student new to botany to use a resource that is tailored to the professional
botanist. The following are examples of where ICT is being used to improve participation and learning in
botany. Online developments include web pages such as online identificatory keys and learning object
repositories. Notably the evaluation of the online identificatory key from the University of Aveiro saw an
improvement in the identification of vascular plants from 54.4%, to 80.2% when students used an online key.
The most recent initiatives exploit advances in mobile device technology and improvements in mapping
resolution for the development of trails, and social networking practices to broaden data collection
collaborations (Table 1).

Aim
The objective of this project was to create a technology-enhanced guide, an App, to allow users to interact with
plants around the University of Sydney campus to foster a better appreciation of the botanical richness in the
campus environment. Like many campuses, The University of Sydney campus has a wealth of interesting plants,
which represent forty plant families and many of which are used in educational activities. Hence the
development of an interactive web based application aiming to get cohorts of science and education students
interacting with plants around their campus. To address plant blindness in biology and to connect undergraduate
science students entails creating innovative ways to (re)invigorate interest in botany.

Design narrative
In order to appreciate the potential that this project encapsulates it is important to understand the goals it sought
and to follow its current and future development. The initial direction of the project was to capture and
catalogue a range of plants from around the University of Sydney campus and to present it in a way that was
engaging and useful to students that were just beginning their journey to a higher biological understanding. This
project originated as a second year student project in 2013, which was extended to a Summer Scholarship in
2014 and was developed in two broad stages with the second stage focused on extending the content and
improved mapping functionality. Arguably, the more important aspect was identifying collaborators to extend
the audience, and so the appeal, of the App to the broader university community.
Proof of concept
Stage 1 was a ‘proof of concept’ and stemmed from the perceived usefulness of WebApp in teaching and
learning botany (particularly in the second year undergraduate Botany course) using the plants on campus. This
stage focused on content, rudimentary mapping functionality and a specific target audience; all of these
informed the structure of the information database at the backend and the design of the user interface at the front
end of the WebApp. The user interface is minimalistic to highlight the visual elements: graphics, photographs
and concise textual descriptions. The navigation and functionality were kept as simple and intuitive as possible
while keeping within the remit of coding for all web-based platforms. The information displayed is not as
extensive as would be expected of a resource used by professional botanists (Figure 1) as it is tailored to the

615

needs of undergraduate biology students for simplicity and usability.
Table 1: Technology-enhanced learning in Botany: uses and functionalities
Use and online
functionality
Online identificatory keys:
digital format improves
searchability

Examples

a) University of Aveiro (Silva et al., 2010) http://www.biorede.pt/index2.htm
b) The University of Sydney: eFlora: Vascular Plants of the Sydney Region
http://eflora.library.usyd.edu.au/ (Henwood et al., 2006)

c) La Selva Biological Station, Costa Rica, wiki for students visiting the rainforest to

Object repositories: metatags
improve searchability and
sharability
Themed trials: these bring
botanical information to the
field and broaden the interest
of a defined collection of
plants

Collaborative data gathering:
broadens the base of users
contributing scientific data

a)

identify 65 of the most common families based on identification of some basic
morphology (Shumway et al., 2010).
http://wikis.wheatonma.edu/rainforest/index.php
a) The University of Sydney: eBot Plant Sciences Collection (Quinnell et al., 2009)
b) http://ebot.library.usyd.edu.au/Royal Botanic Gardens Kew: KewImages
http://images.kew.org/
a) Cambridge University Botanic Gardens “chemical trail”. Users with a web-enabled
device can access, via a QR code, information on phytochemicals derived from
plants in the university’s collection (Battle et al., 2012). This tool provides an
interactive experience linking common phytochemicals to plants within the Botanic
Gardens, which are part of the campus grounds.
http://www.botanic.cam.ac.uk/Botanic/Trail.aspx?p=27&ix=11
a) UNSW ‘green trail’ is an app, which includes 25 plants themed to promote the
practice of environmental sustainability. Information includes descriptive
text/sound files for each plant together with a location map.
https://itunes.apple.com/au/app/unsw-green-trail/
ClimateWatch (2012) App allows sightings of animals, plants, protists, fungi to be
recorded with date stamped, geolocated photographs. The emphasis here is using the
community at large to assist in gathering data sets for biodiversity.
http://www.climatewatch.org.au/mobile

b)

c)

Figure 1. Screenshots of initial development of Botany WebApp has a) a static map showing tree location, b) descriptive
text and c) an image gallery to highlight botanically important features of the plant.
The plants (n ~ 50) selected for inclusion in the WebApp were those that were used in the undergraduate Botany
curriculum. Botanically important features of these plants were photographed and Global Positioning System
(GPS) coordinates recorded and these data stored in a simple database together with phylogenetic information
and descriptive information. In its initial form, the WebApp offered the locations of the plants as static
geographic maps and offered two ways to interact with botanical content. One focused on plant diversity and the
other on plant evolution - plant diversity and plant evolution are key concepts in the undergraduate Botany
curriculum. For plant diversity a geographic map and image-based interface were offered to the user so they
could select one of three locations on campus and then explore the plant diversity in that region. For plant
evolution an interactive phylogenetic map was used to access the content database and enabled users to take a
tour of non-flowering plant around the university.
The pilot demonstrated the capability of creating a WebApp that could draw from a single dataset in a variety of
ways to communicate botanical information aligned to themes. For us it was important in the context of utilising
a single resource to engage different groups of people. Further, if a tool was required to incorporate more
616

advanced botanical knowledge that data could potentially be drawn from the same database by accessing
different fields. WebApp URL: http://student.sydneybiology.org/campusflora/
Technical specifications
For the pilot we were working to the following technical specifications:
• Architecture: HTML5 and CSS3
• Target devices: Mac, PC, mobile devices
• Main features: Plant mapping, plant information, slideshows, glossary of terms
iPhone App development
The second stage of development was to develop an iPhone App, called CampusFlora, to allow for more
sophisticated mapping functionality and to include user location (Figure 2). At this stage we are integrating
information from the campus tree database, an ArborPlan database, however, ArborPlan uses Universal
Transverse Mercator location coordinates which need to be GPS coordinates suitable for MapKit framework.
We have incorporated information from ArborPlan to create an extensive 'mother' database and in doing so we
will take the number of individual plants in the Campus Flora from n ~ 50 to over 1000. Our mother dataset can
be used to generate the XML file suitable for use in the iPhone App and be expanded and updated for
incorporation into a revised WebApp.
Additional information has been added to support the themed trails such as ‘Non-flowering Plants’ (as described
above), ‘Native Plants’, and ‘The ‘eucalypts’’. There is the potential to develop additional trails e.g. medicinal
plants, chemical plant trail, and a trail aligned with the University's Aboriginal and Torres Strait Islander
integrated strategy: Wingara Murra – Bunga Barrabugu) with indigenous partners. In essence the CampusFlora
App presents a shift from a model where scientific knowledge is collected and disseminated by a narrow group
of people to one that is inclusive and more broadly accessible that offers phylogenetic, morphologic, locational
and visual data configured in aesthetically interesting ways.
iPhone App technical specifications
This development uses Swift so as to be compatible with the upcoming new iOS 8. Details of the technical
specifications are:
•
•
•
•

Development platform: Xcode 6
Target devices: iPhone 4 and above
Main features: Plant mapping, navigation, plant information, slideshows
Frameworks: Foundation, CoreGraphics, UIKit, Mapkit

a)

b)

c)

Figure 2. Screenshots of Botanical iPhone app. a) Interactive map showing locations of plants (green pins)
in relation to user (blue pin), selecting a plant location pin brings up name of the plant and b) clicking the
pin takes the user to descriptive text and image gallery for this plant to highlight botanically important
features, c) plant families can be selected, a feature which aligns with the botany curriculum.
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Conclusions
As of September 2014, our University Marketing is evaluating CampusFlora and Communication team prior to
being submitted the iPhone App to the AppStore. With respect to evaluating the App, we are doing this in an
inclusive and collaborative way by building in feedback functionality so that we can assess usefulness and
usability once the App is launched and a 'like' function so users can tag their favourite plants. We are yet to
undertake a formal evaluation but we can report that the second year Botany students, who were given access to
the original WebApp and who were invited to beta-test the App, were extremely enthusiastic about this initiative
and our colleague educators were able to appreciate the enormous potential of this development in the Botany
curriculum.
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iBus: Perceptions of the rise of mobile learning in a
business degree
James Oldfield, Wajira Dassanayake, Nick Kearns
Unitec Institute of Technology
Wireless mobile devices (WMD) introduced in the first year of a tertiary business education
programme at a tertiary institute in Auckland gave students the opportunity to experience mobile
authentic learning as part of an initiative called iBus. Students were provided course material in an
interactive iBook format, encouraged to engage in collaboration through authentic activities and
utilised the device’s capability for a range of study related tasks. Their responses to this
experience were recorded by anonymous online survey at the end of the semester. Responses were
positive with high use rates recorded for students accessing course material (91% used ibooks)
and lower yet positive rates (67%) for interactive use of the WMD in class. This paper reports on
the initiative to date and the feedback provided by students on its impact upon their learning
experience.
Keywords: iPad, business education, authentic learning, mobile learning and cognitive tools

Introduction
The first phase of an initiative named iBus was launched in the Bachelor of Business programme at a tertiary
institution in Auckland in semester one of 2014. This initiative was born from positive student feedback gained
during a mobile authentic learning pilot study conducted in the programme (Oldfield & Herrington, 2012). The
first phase of iBus was a requirement for all students enrolled in the first five courses of the degree to have
access to an iPad. Students were responsible for acquiring their own iPad, however the departments involved
provided support through the arrangement of special deals, access to technical support and a loan device scheme
for those in need. Staff from the two departments involved developed their own multi-touch iBooks using
iBooks Author and made these freely available to students in place of expensive textbooks in order to offset the
initial cost of the iPads. The iBus initiative has three main goals, to improve the educational experience of our
students, to ensure equitable access to learning resources and activities, and to cap or reduce the cost of study to
students. This paper reports on the initial findings of a questionnaire conducted at the end of the first semester of
iBus with the intention of uncovering the student perceptions of its effect toward improving their educational
experience.

Supporting literature behind iBus
The iBus initiative is informed by several educational theories, including the emergent theory of Mobile
Authentic Learning (Oldfield & Herrington 2012, 2013).
Mobile learning
Mobile learning (mlearning) empowers learners by enabling user generated contexts and content (Cochrane,
2011), and empowers teachers by increasing the interactivity and personalisation of their pedagogically
designed material, making it more accessible to the students (McLoughlin & Lee, 2008). These ‘bridging’
capabilities arise from using wireless mobile devices (WMD) as a central tool in the delivery-reception-creation
of course materials. A further appeal of mlearning is that WMD are generally a prominent feature of the
learners’ lifestyles and while it is not a “silver bullet” educational solution, it is sensible to engage through this
channel (Lee & Chan, 2007).
Cochrane (2012, 2014) provides a set of six critical success factors for mobile learning that have acted as
guiding principles for this initiative. Pedagogical considerations were made first, prior to the implementation of
technology in the courses involved. These considerations were made based upon the lecturers’ own experiences
with their iPads through their involvement in a community of practice (Oldfield & Cochrane, 2011) and through
the support of the technology steward who had sufficient understanding of the community and its technological
needs (Wenger, White & Smith, 2009). This technology steward supported the staff with pedagogical and
technological issues in conjunction with the academic and information management support services. The iPad
was chosen by the programme management as the most appropriate device for the initiative based upon a
number of criteria, and informed by past experimentation and institutional usage of the platform. Lecturing staff

had the freedom to choose the apps and web services they would use in the classes, although these decisions
were shared and coordinated with the iBus group.
Authentic learning
Authentic learning theory places the context or situation of learning at the centre of the pedagogy, positing, that
“in order for learning to be meaningful it should be embedded in the same context that it will be used in later
life” (Oldfield & Herrington, 2012). This pedagogy is widely promoted in contemporary tertiary business
courses administered by the New Zealand Qualifications Authority (NZQA), which require that “programme
design and delivery, and all assessments will be conducted in and for the context of a real or realistic small
business” (NZQA, 2014).
Students engaged in authentic activities in one of their courses, within an ongoing simulated work environment.
This simulated work environment was supported by the use of the interactive multi-touch iBooks (electronic
books incorporating multi-media, animations and other interactive elements), which included background
information on the company and audio interviews from simulated employees as a means of suspending the
students' disbelief (Herrington, Reeves, & Oliver, 2010).
Cognitive tools theory
Prior to the information age, things you knew were occasionally referred to as ‘portable cognition’ as it was
knowledge that travelled constantly with you (in your mind). Today, the opportunity to create new knowledge
from the easily accessible and massive information flows that surround us, shift cognition processes from inside
our heads to inside our information tools, commonly hand held. The educational implications of this for
teaching/learning are that the teachers/learners are often engaged in co-creation of new knowledge rather than
the more traditional one way transfer of ‘what is known’ from teacher to learner.
Students have used their iPads and associated apps as cognitive tools (Jonassen & Reeves, 2004) to aid them in
the learning process by supporting their collation, and processing of information. They used apps such as Excel
and embedded calculator widgets to aid their processing of financial data. They utilised collaborative apps such
as Mindmeister and Google Drive to work in teams to analyse problems and co-create solutions. The interactive
iBook content that students engaged with offered them access to a range of neatly organised sources, utilising
multiple media types.
The role of tablets in education
Modern tablets, often referred to as Post PC Devices (PPDs), have only been available since 2010. However
significant interest in the education sector including a growing number of institutional adoptions and pilots is
driving research into their use. Murphy (2011) finds that PPDs are potentially useful in education through six
typologies; Ubiquitous access to course and subject materials; Enrolment and administration; Peer-to-Peer and
Peer-to-Educator collaboration; Content generation; Research/material yielding; and Productivity enhancement.
He goes on to suggest that many of the implementations to date have primarily focused on the access to course
material. While this is a key factor of the iBus initiative, significant effort has been made to engage with the
remaining typologies by utilising the affordances of the devices to create content, to collaborate, to research
information when needed and to support students in organizing themselves.

Student usage and perceptions of the initiative
Students enrolled in the five iBus courses were invited to participate in this research by completing an electronic
questionnaire. The questionnaire results were completely anonymous and a third party provided students with
the link, explained the research purpose, explained that it was voluntary and allowed them to opt in or out. This
questionnaire was designed to ascertain the students' perceptions of the first phase of the initiative and the
results were subsequently analysed using a range of descriptive statistical techniques.
A total of 216 unique students were enrolled in the five courses involved in phase one of the iBus initiative. The
questionnaire was administered by a third party during class time in the final week of the semester, and was
completed by 74 students.
The iBus courses include students from a variety of backgrounds including domestic school leavers, as well as
mature students who have worked for a number of years prior to study. A number of international students from
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wide range of countries are also present. Despite this diversity, smart devices are one thing that most have in
common, as 84% of all respondents had prior experience with a smart device, such as a smartphone or tablet.
Over 80% of respondents made use of their iPads to view course information and materials, according to
Murphy (2011) this is the most common use (or starting point) of PPDs in education. This was strongly
reflected by their choice of apps, iBooks (96%) were used by the majority of students, iTunes U (81%) and
Youtube (68%) were also used for study purposes by the majority of students. More than two thirds of the
students made use of the iPad for communication and over half of students used it for in-class activities, note
taking and assessments. Collaborative productivity apps such as Google Drive (89%), Microsoft Word (68%),
Microsoft Excel (60%) and Mindmeister (54%) were used by the majority of students.

Figure 1: Tasks performed by students using their iPads

Figure 2: iPad apps utilised by students for study purposes
The initial respondent perceptions of iBus are mostly positive (see Figure 3), with the majority of students
(58%) believing that the iPad has enhanced their learning experience. The majority of students (61%) also feel
that more courses should require the use of iPads, while only 24% feel that the iPad should not be a requirement.
It is of note that a significant number of students were without strong feelings about the statements posed. This
was particularly evident when considering the potential for distraction that the iPad posed (36%) and the
financial justification of the free iBooks to offset the cost of the iPad (30%). At the time of the questionnaire the
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students had not been briefed about the future of iBus, which may have caused some students to be unsure. As
iBus is rolled out to more of the programme in the future it would be useful to revisit the perceptions of this
group of students and measure any change as they experience it in more courses.
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Figure 3: Student perspectives of the iPad’s impact on their learning experience
Detailed statistics of the iBus initiative are available on request.

Conclusion and future directions
To date, the iBus initiative has been viewed internally as a success. The students have made use of their iPads
for a variety of tasks, utilising a range of applications. The questionnaire results indicate that the majority of
students are happy with the initiative and believe it is a good idea. Following on from the generally positive
feedback from students on the first phase of iBus, the initiative will be rolled out to other courses in the degree.
All courses at level 5 (first year) will require the use of iPads in semester 2 of 2014. This requirement will be
extended to level 6 in semester 1 of 2015 and to level 7 in semester 2 of 2015 in order to provide an ongoing
experience to the group of students involved in phase one throughout their degree. Further evaluation of the
impact of iBus and its three goals is planned at various stages of the initiative roll out.
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Promoting dialogue through authentic conversations in
change management education
Sue Whale, Muayyad Jabri, Tim Cluley
UNE Business School
University of New England
This paper highlights a learning design intended to promote dialogue and social construction of
meaning through the presentation of a series of workplace video scenarios related to change
management. By delivering to students an authentic presentation of the conversations that occur
during change processes, and facilitating dialogue through open ended scenes and activities, an
immersive situated learning platform is created. Social construction is utilised both as an
educational process and as a key theory for the management of organisational change. The
scenarios facilitate both goals through providing a focal point for the former and demonstration of
the latter.
Keywords: dialogue, conversations, social construction, authentic learning, video scenarios

Introduction
The use of dialogue as an educational activity enables co-construction of meaning and facilitates engagement in
the learning process. “[D]ialogue plays a central role [in learning] because it is a medium through which
participants are able to share their conceptions, verify or test their understanding and identify areas of common
knowledge or of difference” (Bubules & Bruce, 2001, p. 1104). This paper highlights a learning design intended
to promote dialogue and social construction of meaning through the presentation of a series of workplace video
scenarios related to change management. Students are presented with authentic interactions, via video, which
portray examples of the ‘mundane’ conversations that take place during organisational change. These
conversations play a key role in the social construction of meaning employees experience while they make sense
of change processes. The video series is carefully constructed to demonstrate how background conversations
might unfold to build a positive outlook on change management.

Dialogue
Promoting dialogue in distance education has become an achievable reality through the development of
synchronous and asynchronous web tools which facilitate discussion. Dialogue contrasts with pedagogies
involving transmission, which have been criticised as ineffective by scholars such as Freire, Rousseau and
Dewey (Ehiobuche, Tu & Justus, 2012, p. 300). Freire advocated “for a more world-mediated mutual approach
to education that considers people incomplete” (Ehiobuche et al., 2012, p. 302-3). “One cannot limit
“pedagogical’ solely to the things teachers say when they think they are teaching; nor is the involvement of a
teacher necessary for communicative relations to be pedagogically significant; nor is overt and intentional
speech always the form that such communicative relations might take” (Bubules & Bruce, 2001, p. 1102). In
distance education dialogue needs to be encouraged through both educator-student and student-student
interaction. The use of dialogue as an educational ‘tool’ enables all participants to contribute to the process and
shifts the responsibility to learners – “through dialogue, people are engaged in a practice to listen to different
perspectives, promote cooperation, work on different issues and build skills” (Ehiobuche et al., 2012, p. 300).
Students are encouraged to construct their own meaning through “connecting new information and concepts to
what he or she already believes” (Ehiobuche et al., 2012, p. 300). Siemens (2006) argues that the “greater need
of learning is to make sense of the space in which the learner functions and the potential implications of
acquired knowledge” (p. 21). A dialogic approach provides an opportunity for students to engage in meaning
making based on existing and acquired knowledge as well as personal and collective experiences.

Social construction
This unit takes a ‘process’ approach to managing change, which means it emphasises social construction and
dialogue. It begins with agency and moves into diagnosis and intervention. Throughout the unit, students flesh
out the importance of change communication and the process of creating readiness for change.

Social construction is increasingly utilised as a pedagogical approach to engage learners in meaning making
through the co-creation of knowledge. Social construction is concerned “with how knowledge is constructed and
understood” (Andrews, 2012, n.p) placing “emphasis on everyday interactions between people and how they use
language to construct their reality” (Andrews, 2012, n.p). As noted above, the dialogic approach facilitates the
co-construction of the knowledge base of the students, however this unit also demonstrates social construction
as a perspective for managing change in organizational settings. “There is a need for change management to
revise its assumptions by understanding change in terms of shifting identities and relationships accomplished
through utterances (words or sentences; spoken or written) rather than in terms of identity based on order and
coherence fixed in narratives” (Jabri, 2004, p. 566).

Video
The use of video is intended to engage students through utilisation of multimedia content which appeals to
auditory/ visual learning styles and generate dialogue around the “conversations” portrayed which cover a range
of authentic situations related to change management. Development of the videos as a series creates familiarity
with the characters and increases connection with the issues. They also have a “stand-alone” appeal which
demonstrates to students to concerns arising during various situations associated with change implementation,
that are common across organisations undergoing workplace change. The use of these videos is a key starting
point for the dialogic approach, particularly with organisational change processes, due to the inexperience some
of our (particularly undergraduate) students have in work settings. The content of the videos has been created by
the subject matter expert teaching this unit of study and combines voice-over exposition, live action video and
diagrams showing the correlation between concept and practice.
The video series is based on a set of characters at one organisation. The characters and setting are described in
each scenario as they are introduced and are interspersed throughout the series – establishing connection with
each of their roles, for example:
Anna (Nurse) is in her late twenties. She is a dedicated nurse and mum who loves her job, but is
frustrated at the lack of support from management.
John (Director of Nursing) is a well dressed executive in his late thirties. He is highly motivated
and very much a people person, always willing to listen and offer emotional support. He is an
experienced nurse and is willing to create readiness for change.
The series is narrated throughout by one character who takes a role of guiding students through the scenes
enacted in the scenarios, for example:
My name is Kath and I am here to present you with this story… After watching this video, it
would be useful to go back to your assigned chapter with a view of learning more about the role
conversations play in constructing change and also (perhaps, more importantly) the importance of
reflecting on background conversations with a view to reinventing them in ways that would help
change to take root.
She returns throughout the scenario with explanations and prompts:
In everyday life we interact with people. We do so through conversation. Conversations, when
positive, can help shape change. In the previous scene we saw how background conversations
often take place.
And again at the end of each scenario we provide further explanations aimed at guiding students through each
video:
Context in managing change is deemed important. Through conversations we build context. In
fact we can amend context as we reinvent conversations… as we come up with new ideas and as
we transform resigned conversations into something positive. Sometimes we build context badly
and sometimes we do it well. The more we are able to build the right context… a positive one…
the more we are able to construct change through others and with others.
This approach is based on process – looking at change based on how reality is co-constructed in organisations
(Jabri, 2012). The idea is to showcase the role of mundane conversations in the way change is shaped and co-
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shaped through utterances. The videos have been created with authentic interactions portraying examples of the
background conversations that take place during organisational change. Such background conversations provide
variation in perspectives of change management which are likely to be present in a workplace undergoing
change (Jabri, Adrian & Boje, 2008). Students reflect on the conversations presented through the scenarios, or
which they have heard or been participants in within their own organisations, to co-construct responses to
change situations. Reflective learning reiterates encounters with people that evidence change, enabling students
to be more aware of change and willing to embrace change through social construction.
The multimedia resources are developed using authentic settings and in a style which presents the conversations
as realistic portrayals of common concerns employees raise during change management situations. “Sherer and
Shea (2002) argue that certain new technologies create opportunities for designing student work outside the
classroom that engage students in their learning and result in enhanced in-class participation” (Sherer & Shea,
2011, p. 56). The videos promote discussion around issues rather than presenting ‘answers’ for students. They
are incorporated into the unit in a scaffolded approach through the learning materials. This allows the series to
unfold and introduce concepts as students progress through the unit of study.

Conclusion
This unit demonstrates social construction through participation in conversations from which meaning is
generated. The approach facilitated in this unit creates an immersive learning platform for students, through the
presentation of the video conversations depicting daily interactions in organisations undergoing change
management. This authentic approach enables students to engage in dialogic activities which encourage
meaning-making and learning. The approach is carefully constructed in a scaffolded approach through the unit
materials which guides students in a logical way through the concepts as they are presented. Students are
provided with guidance and encouragement as they approach and reflect on the issues presented in a
demonstration of the “challenges that are rooted in real life situations that are both interesting to the students and
satisfying in terms of the results of their work” (Viking, n.p).
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Exploring students’ interpretation of feedback delivered
through learning analytics dashboards
Linda Corrin, Paula de Barba
Centre for the Study of Higher Education
University of Melbourne
The delivery of feedback to students through learning analytics dashboards is becoming more
common in higher education. However, it is not clear what ability students have to interpret this
feedback in ways that will benefit their learning. This paper presents the preliminary results of a
mixed methods study into students’ interpretation of feedback delivered through learning analytics
dashboards and the influence this feedback has on students’ self-regulated learning. The findings
from a preliminary analysis of the data from the first two phases will be discussed and the future
phases of the research outlined. The outcomes of this research provide new insights into how
dashboards can be designed to provide effective feedback in blended learning environments.
Keywords: learning analytics, feedback, self-regulated learning, motivation

Introduction
The emerging field of learning analytics involves the analysis of data about learners and their activities to
inform the enhancement of teaching and learning practices and environments (Long & Siemens, 2011). Initial
learning analytics research has primarily focused on providing data to academic staff on student engagement and
performance, most commonly for the purpose of student retention (Bichsel, 2012; Campbell & Oblinger, 2007).
Recently this focus has expanded to include ways to deliver feedback directly to students (Verbert, Duval,
Klerkx, Govaerts & Santos, 2013); however there is still a gap in our understanding of the usefulness of learning
analytics feedback from the student perspective (Wilson, 2012). The value of feedback in student learning has
long been acknowledged (Black & William, 1998; Hattie & Timperley, 2007). Feedback is a key element in
students’ self-regulation of learning as it enables students to monitor their progress towards their learning goals
and to adjust their strategies to attain these goals (Butler & Winne, 1995).
One way that feedback can be delivered to students using learning analytics is in the form of a dashboard
through which multiple sources of data can be visualised in a consolidated view. Feedback delivered through
learning analytics dashboards can provide students with data on their performance as well as their engagement
with learning activities and assessment. The exact content and design of these dashboards will vary depending
on the learning design of the subject. Currently there is very limited research into the effectiveness of providing
feedback to students in this format. A study of the Course Signals system at Purdue University found that
students who had access to a learning analytics dashboard saw an improvement in grades and demonstrated
better retention behavior (Arnold & Pistilli, 2012). However, this study did not consider the detail of how
students interpreted and responded to the feedback and its impact on their learning strategies and motivation.
Some researchers have questioned the ability of feedback developed via dashboards to provide useful
information to learners (Elias, 2011). Such representations of student activity are often incomplete due to the
fact that not all aspects of the learning process can be captured by such means. There is also concern about the
heavy reliance on quantitative representations of student activity through dashboards. Research on effective
feedback to support self-regulated learning suggests that feedback needs to deliver high quality information to
students that encourages dialogue with teachers and peers around learning (Nicol & Macfarlane-Dick, 2006).
The extent to which students are able to use dashboards to facilitate such dialogue is an area that requires further
exploration.

Method
The aim of this project is to develop a greater understanding of how students interpret and act upon feedback
delivered via learning analytics dashboards. The research was guided by the following research questions:
1. How do students interpret feedback delivered through learning analytics dashboards?
2. What actions do students take in response to dashboard feedback?
3. How does access to dashboard feedback influence students’ motivation and performance in their course?

The study was conducted in the first semester of the 2014 academic year. A multi-phase mixed methods design
was used incorporating survey and interview methods. Participants were recruited from three large
undergraduate subjects at the University of Melbourne, including a first-year Biology subject, a first-year
Environments subject, and a second-year Japanese subject. Each of these subjects used a blended learning
approach with a combination of online activities and face-to-face lectures, tutorials, labs and/or workshops. The
curriculum designs of these subjects were analysed in order to inform the design of the content and layout of the
feedback dashboards (see Figure 1), which were slightly different for each subject. The data used to populate the
dashboards was extracted from the learning management system (LMS) and represented students’ assessment
data (both formative and summative) as well as their engagement with the LMS site in terms of frequency of
access. Where possible, students were presented with their own data as well as a class average.

Figure 1: Example of the student dashboard for a Biology student
At the beginning of the semester, participants were asked to complete a survey to establish their motivations
relating to the subject as well as their personal learning goals. The design of the survey was influenced by the
Motivated Strategies for Learning Questionnaire (Pintrich, Smith, Garcia & McKeachie, 1991). In week seven
of semester the participants took part in an interview during which they were presented with a dashboard of their
engagement and performance data. Using the ‘think aloud’ interview method, the participants were asked to talk
about how they interpreted this feedback and to articulate the actions that they would take in response. The next
section of this paper presents a discussion of the broad findings from an initial analysis of the survey and
interview data.

Results and discussion
The sample for this study included a total of 28 participants recruited from the Biology (n=14), Environments
(n=4), and Japanese (n=10) subjects. As the University’s degree structure allows students to undertake a variety
of core and breadth subjects as part of their degree, the sample included students from across six undergraduate
degrees including Science (57.1%), Environments (17.9%), Biomedicine (10.7%), Arts (7.1%), Commerce
(3.6%) and Music (3.6%). The majority of participants (71.4%) were in their first year of study.
Five major themes were identified from a preliminary analysis of the first interview. The first theme was the
impact of dashboard on participants’ reflection on their learning. This relates to the reflection phase of selfregulated learning which involves cognitive judgments, affective reactions, choice behavior, and evaluation of
tasks and the context itself (Pintrich, 2004). When reflecting on their dashboard feedback one Biology student
demonstrated both cognitive judgment and choice behavior:
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I don’t work well reading things and memorizing them, I work better with a lecturer telling me,
and writing it down, that connection works better for me… I don’t personally find the [online
quizzes] super helpful, I find the lectures and my tutorials more helpful. I kind of breeze through
the [online quizzes].
A Japanese student said of their evaluation of tasks: “I don’t see a lot into the lecture quizzes, cause I don’t feel
they are that important. Often they seem a bit too simple... But with the supplementary quizzes, they were pretty
good”. Contrary to previous research that reported academics’ concerns that students would not be able to
interpret the feedback received (Corrin, Kennedy & Mulder, 2013), it was found that the majority of students
were able to interpret the data in a way that promoted reflection on their performance and engagement.
The second theme related to students ability to plan new or amended study strategies for the subject. This relates
to the self-regulated learning phase of planning (Pintrich, 2004), which involves setting goals, time
management, effort regulation, and activating motivational constructs such as value beliefs and interest. The
level of detail students gave about their intended actions varied from general statements, such as “I will work
harder in general” (Japanese student) to very specific actions such as “I’m gonna revise [practicals] at least half
an hour every night” (Biology student). Other common actions were to prepare for assessments earlier, complete
activities they had missed, and revisit assessments with unsatisfactory performance. Several participants said
they intended to use the LMS more. However, when asked why they would do this, they were not able to
explain how this action would improve their learning. For example, one Environments student who was able to
explain why they didn’t access the LMS a lot: “I write down notes, like assessments and deadlines, so I don’t
really refer back to [the LMS]… as often”, still felt that accessing the LMS more often would help improve their
performance in the subject. One Biology participant mentioned they did not know what actions to take in
response to the feedback, so wanted to seek help from the subject tutors. A small number of participants said
they would not implement any actions, as they were satisfied with their performance.
The third theme related to how the dashboard affected participants’ motivation towards the subject. The
majority of participants reported an increase in their motivation towards the subject after seeing the dashboard
feedback. These statements were usually also related to other parts of self-regulation. For example, when asked
about how the feedback affected their motivation, students mentioned motivation associated to effort regulation
such as “I’ll definitely try harder” (Japanese student), and “It makes me want to do more” (Biology student); or
awareness of progress: “It improves motivation, cause I can see where I am at and I know how I’m going so far”
(Biology student). However, a small proportion of students reported that the dashboard feedback did not affect
their motivation. These students tended to be above the class average, or were currently meeting their own
performance expectations for the subject. As one Japanese student stated: “If I were doing worse I would have
more motivation”.
The fourth theme related to the inclusion of a class average for assessments, online quizzes and access to the
LMS site. Throughout the interviews it was clear that this information had a significant impact on students’
view of their performance and engagement. When shown the dashboard for the first time, the ability to compare
themselves with their peers was the first thing many students commented upon, with statements like “So the first
thing I notice is I’m below the class average” (Japanese student) and “First off, the class average is helpful…”
(Biology student). However, it also was apparent that, for many students, the comparison of their data to that of
their peers was obscuring their view of progress towards their overall goal in the subject. For example, although
several students indicated that they were aiming for an H1 (the highest grade possible), they were satisfied when
they saw that they were performing slightly above class average. This was despite the fact that performing just
above the class average might not result in a total mark for the subject that would qualify for an H1 grade.
The fifth theme that emerged from the interviews was the benefit students identified in being able to see all the
assessment and online learning activities in one consolidated view. Although students had access to all the
elements of the feedback in other forms (with the exception of their LMS access statistics), students commented
on the usefulness of being able to view different tasks in comparison to each other. Currently students have
access to a ‘My Grades’ tool within the LMS (Blackboard) which presents a summary of marks for quizzes and
assessments, but this representation is text based – displaying the grades only as numbers. All the participants
indicated that they like the visual representation of the feedback. Referring to the use of graphs throughout the
dashboard, one Biology student commented that: “if you gave me a comparison of a [numeric] mark versus
class average then I wouldn’t see the difference as vividly as I do here”. The design of the dashboards
incorporated a space for all activities across the semester. This meant that, in addition to the results and
frequencies for the activities they had already completed, students could also see a blank space representing
what was ahead and/or what they had missed. This layout helped several students to identify assessment items
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that they didn’t know existed or had forgotten to attempt within the set deadlines. For example, some Biology
students said they were unaware of the existence of the supplementary activities designed to provide an extra
introduction to general science principles. Once they discovered the existence of such formative activities, a
number of students expressed an intention to complete these as part of their revision for the final exam. These
findings suggest that the design of dashboards can act as a form of ‘study guide’ for students in planning their
engagement with tasks. The challenge for teachers in providing such a ‘guide’ is to design a dashboard that
incorporates as many activities and assessments as possible, without compromising clarity and design. This
approach also requires that the data to support these items is available in the LMS, which is not always possible
for the complete range of learning activities.

Conclusion and future research
These initial findings of this work-in-progress study have provided important insights into how students
interpret and plan actions in response to feedback delivered through learning analytics dashboards. Contrary to
concerns expressed in the literature about whether students have the ability to interpret this kind of feedback
(Corrin, Kennedy & Mulder, 2013; Elias, 2011), the majority of students in this study demonstrated a strong
ability to reflect and plan. The ability to view their feedback in this format was found to have an impact on
students’ motivation towards the subject and helped to guide them in their progress and performance in learning
activities and assessments. However, the extent to which the actions they identified from the initial viewing of
the dashboard feedback translate into impact on their engagement and performance is yet to be seen. This aspect
of impact is what Verbert et al. (2013) observe is often missing from studies of learning analytics dashboards.
This paper presents the preliminary findings of the first two stages of the study. In addition to the initial survey
and first interview, the students took part in a second interview and final survey at the end of the semester. The
second interview was designed to follow up on the actions that students said they would take in response to the
feedback given in the first interview. An updated dashboard was also presented to the students so they could see
the impact these activities had on their progress, and so they could identify further actions to take in the lead up
to final exams. At the end of the semester, after students had received their final results for the subject, they will
be asked to fill in final survey which will ask them to reflect on the role of the dashboard feedback in their
approach to study throughout the whole subject. The outcomes of full study will contribute to a greater
understanding of students’ interpretation of feedback and the impact that this has on their self-regulated
learning, motivation and goals. In practical terms, the outcomes of this research will inform more effective
design of dashboards to provide feedback in a format that can be most beneficial to student learning.
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The role of instant feedback in improving student
understanding of basic accounting concepts
Brent Gregory
University of New England Business School
Philip Uys
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An Accounting Practice Set that provided immediate feedback was developed in an attempt to
accelerate the acquisition of accounting skills by students. A number of metrics were used to
measure student engagement in the practice set and to measure if students did acquire accounting
skills more rapidly. While results to this stage are still preliminary, through the analysis of Phase
One it does appear that many students can gain significant benefit from the practice set. However,
there are still a portion of the students that have not engaged.
Keywords: Adaptive training, feedback, feedforward, formative assessment

Introduction
Basic accounting skills are not always easy to acquire, as evidenced by the history of high attrition and failure
rates in the University of New England’s (UNE's) introductory accounting unit (subject). Anderson and McCrea
(2005) revealed that in 2004 the attrition rate in AFM101 (Introduction to Financial Accounting) for external
students (students studying by distance) was 61%. This attrition can be significantly reduced and overall student
engagement with the material can be greatly increased by creating an environment better aligned to student
learning. While many models could better facilitate student learning, the significant literature on feedback
indicated that an ‘Accounting Practice Set’, with built in instant feedback, could enable many students to more
deeply engage with basic accounting concepts. The development of the practice set also used principles of
gamification (making non-game applications more engaging by applying game-design thinking) and flow (when
someone is immersed in an activity providing them with feelings of energy and focus), but these items will not
be the focus of this article.
An ‘Accounting Practice Set’ is an attempt to replicate what happens in practice. Students are provided with the
basic accounting records and a list of transactions and are asked to prepare the financial statements for a case
study business. This provides students with the opportunity to get a feel for how accounting works while at the
same time exposing them to the core elements of record keeping. At UNE, this has long been used as a
summative assessment task and typically students report this as being one of their most valuable learning
resources for the unit.
In order to build on this strength, the practice set was turned into a formative assessment task and assessed
indirectly by two practice set quizzes. According to Curtis (2011) accounting educators can improve students’
ability to learn by using formative assessment to improve students’ metacognition and as Schleifer and Dull
(2009) found, students with higher metacognitive abilities are also likely to have higher performance in
accounting subjects. Reported in this paper is Phase One of the project.

Feedback and feedforward
The need for feedback is hardwired into humans and decoding and responding to feedback is part of the human
survival story. Cannon (1929) suggests that in order for an organism to survive it must be “capable of modifying
itself according to external stimuli and adjusting its response to the stimulation” (p. 399). Wiener (1954)
highlighted that “it is the aim of feedback … to produce a temporary and local reversal of the normal direction
of entropy. And thus free the organism to progress” (p.24). Removing the direct assessment aspect from the
practice set enabled a significant increase in both feedback and feedforward to students.
The role of feedback in modifying our behaviour is especially true in the learning environment. It “plays a

decisive role in learning and development, within and beyond formal educational settings. We learn faster, and
much more effectively, when we have a clear sense of how well we are doing and what we might need in order
to improve” (Hounsell, 2003, p. 67). Feedback has been described as “the most powerful single moderator that
enhances achievement” (Hattie, 1999, p. 9).
Sadler (1989), Hattie (1999) and Nicole and Dick (2006) highlight characteristics of good feedback that include
identifying the desired outcome, comparing actual performance to the desired outcome and providing a guidance
to bridge any gap identified. Hattie (1999) also highlighted the importance of having a task that was sufficiently
challenging. When discussing the role of flow in enhancing learning, Csikszentmihalyi (1990) built a similar list
to this but did add that the feedback needed to be immediate.
The ‘Accounting Practice Set’ attempted to harness the power of feedback in four key ways:
1. Cells turn green when a correct entry is made;
2. Each page contains a progress metre that informs the student of the percentage completion of their current
task (e.g. the Special Journals) and of the practice set as a whole;
3. A progress report that details the student’s progress on each task, in terms of the number of steps completed
compared to total steps involved for the particular segment of the task. This progress report is supported by a
progress dashboard that provides a visual representation of the progress; and
4. A leaderboard is displayed on the learning management system (Moodle) so that students can compare their
performance with others. This progress is based on self-reporting and only displays the top students.
The Practice Set project also provides significant feedforward. This comes in the form of 28 videos that walk
students through each step of the process. The practice set has a few other significant advantages because it has
features of gaming, adaptive training systems and it is an authentic activity.

Preliminary results
The first trimester under this system has just been completed (2014) and the process of analysing the success of
the project is still in its early stages. While results to this stage are encouraging, they are not conclusive. The
project is currently being rerun in Trimester 2 building on learnings from Trimester 1. A detailed analysis of the
data from Trimester 1 is currently being undertaken. However, there was one significant and unexpected result
which has the likelihood of changing the direction of the research. It appears male students are more likely to
engage and benefit from the practice set than are female students.
The impact of the program can viewed through a number of metrics. Below are the headline results from some
of these areas.
Video views
Twenty-eight videos supported the practice set. There was 64,996 minutes of viewing in total from 8,266 video
views. This represents 264 minutes and 34.5 views per student – based on students enrolled at census date. This
is a slight understatement of views as some students downloaded the videos (and so this is not counted in views)
and some students watched the videos from a different source (related to not having access to the videos in the
country in which they were located).
Percentage of practice set completed
Students were asked to self report their completion of the practice set as the first question in the practice set quiz
which was conducted in week 9 (out of a 12 week trimester). On average, they had completed the practice set
1.15 times. This number probably increased 20 to 30% by the end of trimester.
Student grades compared to previous years
The analysis at this stage is at a rudimentary level. In particular, it has not taken account of changes to the
student cohort that are measured. These include degree studied, prestart diagnostic tests (math quiz and
representational systems biases test) and repeat students. Table 1 shows a comparison between average exam
marks in Trimester 1, 2012 (our first year of trimesters) and Trimester 1, 2014. This analysis will be developed
considerably over the coming months in an attempt to ensure that the comparison is like with like.
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Table 1 reports the average mark in final exam for Trimester 1, 2012 and Trimester 1, 2014. This mark is the
average mark for all students enrolled at the date of the exam and students that did not sit the exam are included
with a mark of zero.
Table 1: Student mark out of 100 in final exam
Teaching Period
2012, Trimester 1
2014, Trimester 1

Male
49.8
58.9

Female
53.1
56.7

Student communication
Many students sent emails throughout the trimester that discussed the unit and, in particular, the practice set.
These emails were not totally unsolicited. Interview volunteers were sort to discuss how they used resources in
the unit and, it is likely that many students were indirectly responding to this expressed interest. The following
excerpt from a student email does highlight some of the common themes.
I loved it! It was really handy to have a ‘practical’ experience using the knowledge you’re
learning. The progress reports were great so you could see exactly where you went wrong.
Questionnaire responses
Each student was sent a link to an online survey after the exam had been completed. Out of the 200 students still
enrolled when teaching was completed in the trimester, 44 useable responses were completed. One of the
questions asked students to rate the contribution to their learning of the resources that were made available to
them. Students could give a score from 0 to 100 for each of the 10 listed resources. The two highest ranked
resources where the practice set videos (88.5%) and the practice set (86.2%). This compared favourably with
the topic notes (77.3%) and the text book (63.8%).
Student interviews
Students were asked to indicate if they were willing to participate in an interview regarding their use of the
practice set. Interviews were then arranged where possible. As it was during the exam period, it was only
possible to have interviews with about half the students that volunteered. A total of 13 students were
interviewed. While many students provided suggestions for improving the practice set, they were all positive
about its value. However, these were generally students that excelled and while their feedback is valuable, it is
not likely to be representative of the total student group. The two most consistently reported positive features
were: 1) cells turned green providing the reinforcement that the student was on the right track and 2) the practice
set as a whole provided a mechanism to better understand how accounting fitted together.
The most commonly reported weaknesses related to when cells that should have turned green did not and the
uncertainty that this created.

Limitations of the study
Many students are engaging with the practice set and gaining great benefit from this. However, there is group of
students that did not engage with the practice set. For instance, 26 students reported completing less than 45% of
the practice set. Not only are these students not participating with the practice set but they are also not
participating in the interviews or surveys and so their views are underrepresented. Only 10 of these students
passed the final exam. A mechanism to engage or at least understand these students needs to be developed.

Further research
The work that has been done so far indicates that this is a worthwhile project to explore and so has laid a
valuable foundation upon which to build. The immediate next steps are to implement lessons that have been
learned from Phase One of the project and then to conduct a deeper analysis of the Phase One data.
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Conclusion
This research indicates that some students are likely to deeply engage with an accounting practice that provides
immediate feedback to them. As a result, they will acquire accounting skills more quickly and most probably at
a deeper level. However this model does not appeal to all students equally and a mechanism needs to be
developed to identify and support the students that are less engaged with the new approach.
The introduction of the practice set has corresponded with a period in which the performance of the male
students in the cohort has improved significantly, both in terms of average marks and representation in the top
ten students. However, to this stage no causal link has been established.
The students that are most likely to engage with the practice set most fully will be male, score well in the
diagnostic math quiz and have auditory digital as their primary representation system.
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The real-world impact of research is gaining much attention across the international Higher
Education sector. Funding agencies, government organisations and community groups are seeking
evidence that research initiatives are delivering impact beyond contributions to academia.
Researchers, practitioners, educators, learning designers and developers require a good
understanding of research impact, and associated terminology, to articulate the real-world benefits
of technology-enabled initiatives. There are three good reasons to understand research impact in a
Higher Education context. Firstly, comprehending the language of research impact facilitates
meaningful discussion with research stakeholders. Secondly, recognising and communicating the
real-world impact of an initiative affirms the ‘so what’ factor of a research project. And thirdly,
demonstrating research impact, rather than reporting research outputs, is becoming more
important in funding applications and project documentation. This paper concludes with a brief
review of assessment frameworks developed to evaluate the real-world impact of Higher
Education research.
Keywords: research impact, higher education, technology, funding, impact

Background
The contemporary research environment is increasingly competitive due to an overall decrease in the total
research funding pool and an increase in the number of research applications (Research Excellence Framework,
2013). Increased scrutiny around funding and resource allocation are driving an increased demand for
universities to demonstrate accountability (Lyall, Bruce, Firn, Firn, & Tait, 2004) and value to society (Martin,
2011; Winckler & Fieder, 2012). The Higher Education sector is under great pressure to demonstrate the realworld impact of its research (Kelly & McNicoll, 2011). Real-world impact is possible when research responds
to “real and tangible everyday needs” (O'Leary, 2004, p. 5).
Despite the focus on real-world impact, the international Higher Education sector continues to use academic
metrics for assessing the impact of research (Qin 2010). Academic metrics of bibliographic citations, web
citations, altmetrics and impact factors measure peer accountability rather than social accountability (Hazelkorn,
2012) and limitations of this approach are widely recognized (Katz & Martin, 1997; Seglen, 1997). Although
academic metrics remain important for reputational and reward reasons (Aguinis, Suarez-Gonzalez,
Lannelongue, & Joo, 2012; Stergiou & Lessenich, 2013), they fail to capture the true impact of research on
society.

The research impact environment
Research bodies across the globe are recognizing and seeking to identify those research impacts beyond
contributions to academia. The Australian Research Council (ARC) manages public sector investment in
research and development and provides advice to the Australian Government on research matters (Research
Excellence Framework, 2013). The ARC defines research impact as ‘the demonstrable contribution that research
makes to the economy, society, culture, national security, public policy or services, health, the environment, or
quality of life, beyond contributions to academia’ (Australian Research Council, 2014). In 2011, the Australian
Government undertook a review to determine the quality and value of its investment in publicly-funded
research. One of the review recommendations was that the Government explore ‘research impact assessment

mechanisms’ to evaluate the broader benefits of publicly funded research (Department of Innovation Industry
Science and Research, 2011). Two years later, the Australian Government released a discussion paper entitled
‘Assessing the wider benefits arising from university-based research’ (Department of Industry Innovation
Climate Change Science Research and Tertiary Education, 2013). The paper sought public comment on a
concept to assess the wider benefits of university-based research by seeking submission of case studies in
addition to research-reporting metrics (publications, patents, grants, and so on).
In New Zealand, the Tertiary Education Commission (TEC) administers the Performance Based Research Fund
(PBRF). The primary purpose of the PBRF is to ensure that excellent research in the tertiary education sector is
encouraged and rewarded (Tertiary Education Commission, 2014). The TEC recognises the significant
economic, social, cultural and environmental benefits provided by education research.
Each of these frameworks has been inspired by work undertaken in the United Kingdom to assess research
excellence as a basis for allocating research funding (Watermeyer, 2014). In 1986, the first Research
Assessment Exercise (RAE) was conducted in UK higher education institutions (Bence & Oppenheim, 2005).
The main purpose of the RAE was to enable higher education funding bodies to distribute public funds for
research selectively on the basis of quality (Research Assessment Exercise, 2002). The RAE has since been
replaced by the Research Excellence Framework (REF) administered by the Higher Education Funding Council
for England (HEFCE). HEFCE defines research impact as ‘an effect on, change or benefit to the economy,
society, culture, public policy or services, health, the environment or quality of life, beyond academia’
(Research Excellence Framework, 2011). In an attempt to recognise the broader contribution of research, the
2014 REF accepted case study submissions as evidence of research impact (Higher Education Funding Council
of England, 2014). Assessments of impact are being made on the basis of ‘reach and significance’ and will
contribute 20% to each university’s research quality profile, with research outputs and research environment
contributing 65% and 15% respectively. REF results will be publicly available on 18 December 2014.

Three good reasons for understanding research impact
Measuring the difference that research makes to both practice and outcomes is important (Coolbear, 2014).
Researchers, practitioners, educators, learning designers and developers need to understand and communicate
the impact of technology-enabled initiatives. Contemporary learning environments are open and borderless
(Leppisaari & Tenhunen, 2012) with students seeking an active learning experience that is social and
participatory (McLoughlin & Lee, 2010). Ensuring that pedagogy and technology are aligned is a prime concern
(Leppisaari & Tenhunen, 2012). Ensuring research initiatives deliver real-world impact is similarly important.
There are three good reasons for understanding the impact of technology-enabled learning and teaching
initiatives. Firstly, there is general confusion over the terminology relating to research impact (Penfield, Baker,
Scoble, & Wykes, 2013). A wide range of terms are used to describe research impact including knowledge
translation, implementation science, utilisation, uptake, dissemination and diffusion, benefit, payback and
utilisation (Buykx et al., 2012). Literature reveals that the term ‘research impact’ is used synonymously with
journal impact factors, citation analysis, bibliometrics and other academic performance indicators (Leydesdorff,
Zhou, & Bornmann, 2013; Marks, Marsh, Schroer, & Stevens, 2013; Rao, Iyengar, & Goldsby, 2013; Seglen,
1997). Academic metrics assess scholarly output rather than research impact. There is further confusion between
research impact and research quality, and differentiating between terms such as outcomes, outputs and impact is
challenging (Weiss, 2007). Outputs are the direct result of the project and by those directly involved in it, and
include both core research activities as well as dissemination activities (Economic and Social Research Council
nd). Outcomes are the difference made by the outputs (Mills-Schofield 2012) and have a direct relationship with
the output (Nutley 2003). Outcomes may be at an individual, institutional, stakeholder or regional level. A
shared and accurate understanding of research impact will enable researchers, practitioners, educators, learning
designers and developers to clearly articulate the benefits of technology-enabled initiatives.
Secondly, there is an expectation that Higher Education research will generate real-world impact. Traditionally,
universities existed for teaching, research and service (Mutemeri & Chetty, 2013) however the role of
universities has expanded to include translating university-based research into benefits for society (Cuthill,
O'Shea, Wilson, & Vijoen, 2014). Engaged scholarship presents many opportunities for academics to engage in
diverse public, private and community sector collaborations (Cuthill, 2014). Understanding the ‘so what’ factor
of research has never been so important.
And lastly, researchers are being required to explain the impact of their work in grant proposals, project reports,
press releases and research assessment exercises (Kuruvilla, Mays, Pleasant, & Walt, 2006). There are greater
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calls for research investment to be allocated on the basis of research excellence and quality (Research
Excellence Framework, 2013) and claims about research making a difference must now be substantiated
(Ebrahim, 2013). Researchers require a good understanding of research impact in order to articulate the realworld benefits of their research in funding applications and project documentation.

Driving impact into the real world
Most researchers want their research to have a positive impact (Buxton, 2011). In the current Higher Education
environment, high quality research with reach and significance is no longer an aspiration, but an imperative for
many researchers. The uptake of research is improved when researchers are committed to translating research
results to policy (Davis & Howden-Chapman, 1996) and when research users are involved in the research
process (Morton, 2014).
Attempts to assess research need to acknowledge that using research is an ongoing process, rather than a single
event, and that assessing research impact should not be conflated with assessing research worth (Davies, Nutley,
& Walter, 2005). Assessing research is useful for three purposes: demonstrating the value derived from research
investment, helping to ensure future investment is allocated to high-quality high-impact research, and supporting
researchers with understanding how to enhance the impact of their own research (Bell, Shaw, & Boaz, 2011).
A number of research assessment frameworks have been developed and these are being used for examining the
impacts of research. The Research Contribution Framework (Morton & Fleming, 2013) facilitates assessment of
social impact by mapping a pathway from research uptake to research use to research impact. The framework is
based on the concept of research contribution as a refinement of research impact. The Payback Framework
features a series of categories to classify the benefits from research and has been used to evaluate the impacts
arising from health research and social sciences programs (Donovan & Hanney, 2011). The Research Impact
Framework identifies four broad areas for assessing health research: research-related impacts, policy impacts,
services impacts and societal impacts (Kuruvilla, Mays, & Walt, 2007). The framework identifies key
descriptive categories within each of these broad areas to help researchers identify and describe the impact of
their research. In the United Kingdom, the London School of Economics and Political Science has undertaken
extensive work in attempting to articulate the primary and secondary impacts of academic research. Their work
identifies primary impacts as ‘observable occasions of influence’ and secondary impacts as ‘organisational or
societal changes’ (London School of Economics and Political Science, 2013).

Conclusion
The real-world impact of research delivers many benefits for society and the economy. The real world extends
beyond contributions to academia and cannot be assessed using academic metrics alone. Understanding the
concept of real-world impact, and appreciating the difference between research outputs, outcomes and impact, is
a first step in being able to articulate the real-world impact of technology-enabled initiatives. Researchers,
practitioners, educators, learning designers and developers will benefit in three ways from having an improved
understanding of the real-world impact of research. Firstly, resolving confusion in terminology will enable
researchers to adopt and apply a common impact language. Secondly, recognizing the demonstrable ‘real world’
contributions of research will support researchers to articulate the value and benefit for society of research
endeavours. Thirdly, understanding end-user benefits of research will enable researchers and institutions to
prepare impact-focused reporting and funding documentation.
The increasing prominence of impact within Higher Education research assessment systems and the vision of
engaged scholarship is driving an impact agenda that cannot be ignored (Greenhalgh, 2014). The challenge for
today’s researchers and practitioners is to understand the dimensions of research impact and be able to apply
research findings to real-world contexts.
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Badge trouble: piloting open badges at the Australian
National University
Inger Mewburn, Katharina Freund, Emily Rutherford
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Despite calls for innovation in learning technologies, setting up new tools for learning at large
institutions is an often difficult road. This paper will address the challenges involved in setting up
a small pilot of open badges at the Australian National University (ANU). It will investigate the
options available for trialing badges when system administrators are unable to support the
endeavor, and discuss the university policies and government legislation which have impacted the
use of badges at ANU. Drawing on actor-network theory, it examines the complex techno-social
environment and power structures surrounding the piloting of new technologies. This paper will
also provide suggestions for other institutions struggling with concerns relating to privacy,
branding, and reliability of open badges and invite discussion on ways to move forward.
Keywords: digital badges, institution-wide technology integration, innovation, actor-network
theory

The changing nature of research education
Over the last twenty years, scholars in research education have questioned the effectiveness and relevance of
traditional forms of research degree study (Green & Lee, 1995; Gilbert, 2004; MacAlpine & Norton, 2006;
Cummings, 2009). The conventional ‘master/apprentice’ model of research education is under pressure with the
‘massification’ and increasing diversity of the research student cohort (Group of Eight, 2013). Universities can
have research students from their early 20s to their mid 80s enrolled to study over a wide variety of disciplines.
These students have a wide variety of skills on entry and learning needs while they are enrolled. Providing
flexible, fit for purpose training is difficult, but necessary. While the structure of research degrees in Australia
vary widely, most are relatively lightly populated with formal training opportunities.
On the face of it, digital badges seem to offer an authentic, evidence based alternative to progress reporting
which has been shown to be problematic (Mewburn et al., 2013). Helping students to make progress through
their degree is a critical need, given concerns about research degree retention and completion times. Our project
aimed to explore the use of digital badges in research degrees.
‘INSIGNIA’, was successful recipient of an Office of Learning and Teaching seed project and started at the
beginning of 2014 as a collaboration between the College of Asia and the Pacific, the Library and the Research
Skills and Training team with the guidance and input of Dr Lyndsay Agans. INSIGNIA was conceived of as the
start of a digital badging system to support research candidates in the development of key transferable skills
around digital literacy and research integrity.
Unlike other digital badging projects, we were not primarily interested in the potential of digital badges as
alternative curriculum delivery modes, but as a way of enhancing the learning experience by making research
degree study easier to navigate. The lack of course-work can make research degree study confronting to many
students, especially at the beginning of their candidature. Unable to benchmark their progress with others
through conventional grading systems, research students can find themselves unsure of what skills might be
useful to acquire or polish with respect to their own professional development. Ward (2014) calls this part of the
‘hidden curriculum’ of research degree study and points out the attendant difficulties research students face. As
she put it, student can often know what they don’t know, but “don’t know what they need to know” (emphasis
added).
The social sharing aspect of digital badging systems has much potential in helping research students navigate
their degree experience. An explicit badge taxonomy can act as a de-facto statement of expectations with a
variety of entry points and levels. If students can see other students acquiring badges they may, indeed, find out
“what they need to know”. Thus digital badges could become anchors for students in a complex learning
landscape. Further, since conventional means of tracking progress in research degrees (usually written progress
reports) have been shown to be largely ineffective at monitoring research student engagement and progress
(Mewburn et al., 2013; Mewburn, Cuthbert & Tokareva, 2013), badges offer a lightweight, fit-for-purpose
alternative to formal accreditation mechanisms.

The exact nature of the badges to be offered in the INSIGNIA project was not pre-determined, but it was
intended that they be geared towards digital literacies (information searches, retrieval and appropriate storage)
and research integrity. It was intended that specific badges be developed in collaboration with the supervisors
and students in our test groups. We were aware, when we started the project, that there may be some barriers to
adoption and implementation. The alternative learning and assessment model offered by digital badges is not
necessarily a simple fit with conventional university systems, processes and ways of thinking, which tend to
privilege coursework – even in a research-intensive setting like the ANU. Our initial budget and project
schedule allowed plenty of time for design and testing of the badges with our user groups. However, as the
project unfolded, it became increasingly apparent that we had over-estimated the technical complexity of the
project and profoundly under-estimated the difficulties we would encounter with university processes, in
particular administration and contractual arrangements.
In short, making badges was the least of our problems.
Disruptive technologies?
Badges have been acknowledged as a disruptive technology (Carlson & Blumenstyk, 2012). It is important to
understand the nature of this disruption: in particular, the barriers to implementation that might be invisible until
approached. These barriers might not be the result of deep seated attitudes or a lack of willingness of individuals
to change. The trouble we encountered was far more interesting than that, so we turned to Actor-Network
Theory to help us develop a deeper and more useful explanation of our ‘badge troubles’.
Actor-network theory (ANT) has been described as a sensitivity to data or an approach to methods, rather than a
theory (Law, 2004). Researchers working in an ANT sensibility pay attention to sociomateriality - the way
people, things, processes, documents and even ideas form assemblages which produce realities (Latour, 2007).
Agency - the actions that produce these realities - is not granted a priori to human or non human actors (Arnseth,
2011).
In this paper we show how trying to bring the concept of digital badges to life inside the Australian National
University exposes all the normally invisible work and the ‘connective tissues’, such as policies and procedures,
IT systems, and the deployment of individuals with certain resources, skills and experience. We tend to ignore
the complexity of human and non human action that both assembles and animates the university as it is
experienced. Badges started to test the limits of our university-assemblage, potentially, we contend, configuring
it in new ways. Using the commonly used ANT approach of storytelling, we use data from observation, surveys,
and focus group discussions to tell the story of digital badging inside the ANU. This story is offered as a
cautionary - and ultimately hopeful - tale to others considering similar projects.
Badge trouble
We should not assume that seemingly minor parts of the badge design process are unproblematic, take as just
one example how badges look. Part of our data gathering involved the use of focus groups as a way of teasing
out community views. The focus group containing students was open to the idea of badges, but had concerns
around forgery and manipulation or ‘gaming’ of the system. Students told us that they wanted badges to look
‘official’ and ‘boringly institutional’, not ‘like something my kid would bring home from the daycare centre’.
Students were keen to have any badges represent the ANU brand, with all the seriousness and status that it
might convey. When shown badges from NASA and the Chicago Summer of Learning, one student commented:
“I think the graphic stuff is a little bit gimmicky...I think part of the way you can show that it’s an institution is it
doesn’t have any fun images.” Another student responded, “We don’t want it to look like it was fun being at
ANU! We want it to look like it was hard work.”
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Figure 1: Badge design provided by ANU Marketing.
In practice, a seemingly simple request to make the badge look ‘official’, at least within our highly
‘corporatised’ universities, not as simple as it sounds. A ‘brand’ is an amorphous concept that is built from
many concrete actions. Universities take their branding seriously, with many complex rules around how and
what ‘on brand’ means depending on the medium; even letterhead is kept in locked cabinets. The ANU
marketing department proved adept at negotiating this territory. Marketing was open to the use of the ANU logo
because they had long realised that their ability to control the graphics in the digital eco-system was next to
nonexistent. Marketing had already had to deal with making small graphic avatars for social media services and
had a graphic designer who specialised in making “Brandy looking things while not using any elements of the
‘official Brand”, as the head of marketing put it. With the help of this specialist designer, a range of options
were developed - a good example of a hidden cost in both time and expertise.
Our focus group showed us that potential users of badges were more interested in accreditation for concrete,
measurable skills like software competency, rather than so called ‘soft skills’ like digital literacy. Concerns were
raised about the quality frameworks that would be put around badges and students implied that some parts of the
university, specifically central units like the library, were more trustworthy than other sections, such as the
Colleges. Students also suggested providing a paper certificate showing all badges issued to a student as a way
of addressing the perceived mistrust in digital verification. Clearly if our badges were to have any hope of being
taken up by our students they would have to look - and act - as official parts of the conventional university
degree awarding apparatus. This left us with an initial set of difficulties that only expanded as we investigated
further.
The technical implementation of badges at ANU was theoretically a relatively straightforward process. Badges
are available in the current version of Moodle, ANU’s learning management system (called ‘Wattle’), and can
be easily attached to activities completed by students in that system. However, merely ‘turning on’ the badge
would be impossible, as this extract from our project blog demonstrates. It records the moment where Inger, the
team leader, raised the possibility of turning on badges in Wattle with the system administration team over
lunch. The team initially baulked at the suggestion and asked a number of questions about the project rationale,
which masked the real reason for their hesitation:
They told me that turning on the capacity for making badges would have to pass through their
stakeholder consultation mechanisms. I've been in the university long enough to spot the
possibility of slow death by committee when I see it, so I offered to write a memo for the
committee and the DVC-A - to explain the project and the need for badges…
… As it turned out, the ANU Online team were worried about the possible privacy implications of
open badges…. If the badge 'carried' data about the student with it, like an email address, this
would be a breach of privacy legislation and the institution would be subject to up to $300,000 in
fines….
… The ANU Online team looked at me sympathetically. They didn't want to stifle innovation they
explained, but they had Responsibilities. (Mewburn, 2014)
The Responsibilities were to maintain a rigorous system for adjusting the LMS and making additions,
specifically to defer to their academic steering group to take any potential decision affecting the system as a
whole. This involved putting together a high level white paper and business case for the change. This had been
envisioned as the outcome of our project, after the badges themselves had been piloted. Immediately we realised
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all our calculations around timelines were wrong and if we were to pursue this process we would have put the
project itself at risk.
The steps we took to avoid complete collapse of the project revealed the complete disjuncture between
legal/policy requirements and realities of 21st century technology and needs. Faced with the possibility that the
whole project would not get off the ground, we investigated open badging systems and other options but turned
to the third-party services which issue badges for a reasonable fee, such as Credly.com and Basno.com
Accordingly we initiated conversations with the Marketing and Legal department about the use of the ANU
brand and the use of third party services. While marketing showed what we thought was remarkable and
unexpected flexibility, Legal was a completely different matter - and for good reason. ANU exists under a
different set of legislative and budget instruments from other universities in Australia because it is funded by the
Federal government, not the state government. Legal could not support a 3rd party contract where student
details, like email addresses, were handed off to outside parties (essential to the creation of a digital badge)
would cause ANU to breach section 95B of the Australian Privacy Act 1988 (Cth) if this information was sent
outside Australia. While some revisions to the act have been made since its initial passing, it still does not take
into account the common use of Web 2.0 and cloud platforms by staff and students, most of which exist
offshore.
One proposed solution to get around this problem was to ask Credly or Basno – US based companies – to
specifically sign up to Australian law. We realised straight away that this was no solution at all. International
internet based companies deliberately make their terms of service as wide as possible in order to allow them to
provide services in the first place . They have no interest in limiting these powers and thereby increasing their
own risk. We joked that it was ‘policies at 10 paces’: the two competing legal frameworks, Australian and
American, were essentially dead-locked. Surprisingly, what helped to bridge the gap was a third framework, an
ethico-legal one in the form of our ethics application. The ethics application process is a policy framework that
is not exactly a law, but an externally imposed policy that ANU must sign up to in order to ensure NHMRC
funding - which in turn is constructed from acts of parliament (a good example of how policies can create
‘action at a distance’). The process demanded we gain informed consent from students to fill in a survey about
the badges. This informed consent could be applied to the issuing of the badge as well as to the survey. But in
order to deliver any badges at all, we eventually required the intervention of the Deputy Vice Chancellor
Academic (DVC-A) to approve our request to use Credly as our badging platform (it amused us that her ability
to act was represented by a literal rubber stamp - another form of badge?). Interestingly, these conditions would
not be imposed in the ordinary run of the mill teaching, so the ability of ANU to actually ‘turn on’ badges for
their students is still in question. At the time of writing, after six weeks of trial, we have currently given out
twelve badges to HDR students using Credly.

Discussion
Our negotiations with Legal confirmed that educators & goals of other service units within universities are not
always aligned - something both educators and administrators know in practice, but rarely investigate in any
detail. Many ‘hacks and kludges’ are made to route around problems and ensure smooth functioning, as
demonstrated in this case study. In fact, we could argue that these ‘hacks’ are routine part of ‘doing university’;
if everyone truly played by the rules it is likely that innovation would be stifled altogether. Our paper draws
attention to the source of trouble originating in humans and non-humans working together - it was rarely the
problem of one or the other ‘standing in the way of progress’. Most of the non-human actants in our technology
actor-network, while cheap, available and easy to engage with, operate within a complex policy and legal
environment - full of other actors with the ability to influence at a distance in complex and perhaps unintentional
ways.

646

Figure 2: The ‘badge’ of approval from the DVC.
To complicate matters, there is no obvious external quality framework we can rely on to ensure students’
worries about the credibility to be addressed. Factors like individual willingness to engage in badge activities
and acceptance of the whole idea of badges pale in comparison with these larger barriers. A relatively small
change - the digital equivalent of flipping a switch - becomes nearly impossible with these multiple and
competing dependencies. In this process-heavy and risk-averse culture, lightweight and innovative uses of
technology become difficult. This ‘badge trouble’ and the students’ clear attachment to paper and conventional
processes, calls into question the broader claims that badges provide a space for innovation of education within
the walls of the academy.
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Thinking through a deconstructionist philosophy of
technology in education, part 1: ‘originary technicity’ and
the invention of the student body
Stephen Abblitt
La Trobe University, Australia
This paper takes the ubiquity of personal mobile technologies today as a provocation to propose a
fundamentally new understanding of the relations between knowledge, student bodies and
educational technologies. It draws on recent deconstructionist philosophies of technology
(principally Stiegler and Derrida) and the concept of “originary technicity” to theorise the relation
between the human and the technical as not only mutually constitutive, but also ontologically
undecidable. The case is especially so given the spatial and temporal connectivity and flexibility
enabled by mobile technologies, the new economy of attention they facilitate, and the motile
biological, technological, socio-material and semiotic intersections now endlessly working to
produce the student body (individual and collective) in the digital university.
Keywords: deconstruction, mobile learning, mobile technologies, ontology, philosophy of
technology, supplement, technics

I. Technology and knowledge
Education has always been inseparable from technological invention. But today the exponential acceleration of
technological innovations and the vast multiplicity of their latent applications, plus the accompanying increase
in the rate of social and cultural progress, more than ever alter relations between knowledge, student, teacher
and technics.
Personal mobile technologies have fundamentally transformed the practical experience of everyday life,
especially aspects of human communication, consumption and production. The student’s experience of the
university is hardly recognizable compared to ten let alone twenty of even fifty years ago: the apparent ubiquity
of personal mobile computing devices amongst the student population and the powerful spatial and temporal
connectivity, flexibility and mobility they enable; the amplified access to information both inside and outside
the classroom that is a feature of learning in the internet age (and alongside, the teacher’s shifting role from
custodian, producer and transmitter to knowledge to curator); the multitude of web- and cloud-based
applications these technologies can utilize to enable a previously unthinkable range of activities and
supercomplex spatio-temporal interactions between students and teachers; the far greater capacity to create and
share user-generated content – these technological trends are transforming what it is to be a student.
A new educational economy of attention is arising: the co-presence of face-to-face and online components is
breaking down the traditional lecture/tutorial pedagogical model still predominant inside our lecture halls and
classrooms (Gourlay, 2012), by radically changing the student’s attitude to the acquisition and retention of
knowledge. Technologies are training students to read differently – see, for example, N. Katherine Hayle’s
(2010, 2012) work on how we read and think in the digital age – and so to learn differently. We witness starkly
in these developments the shift from notions of learning as the straightforward transmission (by a teacher) and
acquisition (by the student) of knowledge, to a more performative learning concerned with the development of
cognitive and social processes, to finally a notion of learning as an iterative process of becoming and the
integration of knowledge, practical action and being – this is what Ronald Barnett refers to as “an ontological
turn” (Barnett, 2004, p. 247). Knowledge, “not reducible to thought or the discursive”, is instead “situated
within a personal, social, historical and cultural setting, and thus transforms from the merely intellectual to
something inhabited and enacted: a way of thinking, making and acting. Indeed, a way of being” (Dall’Alba &
Barnacle, 2007, p. 681). Personal mobile educational technologies are crucial to this transformation, to the
modelling of this knowing-being that is the intended outcome of higher education today.

II. Epimetheus in the classroom
I feel there is a gap in the scholarly literature, and it has to do with just how far we have been able to critically
interrogate and reevaluate existing models of learning and teaching. Prevailing pedagogical approaches and their
supporting bodies of scholarship remain typically conservative and wedded to models based on traditional face-

to-face interactions between students and teachers – often even despite the integration of novel technologies into
these practices. I feel as though the literature is a little forgetful, that we are overlooking something. Scholarship
on educational technologies is typically comparative, comprising ad hoc case studies comparing learning using
some new technological innovation with learning in a more traditional manner, a perfunctory cost-benefit
analysis that eschews broader questions about the drastic influences of new technologies on the human – and
student – experience, let along taking account of this ontological turn. Martin Oliver points out this paucity of
scholarship on educational technologies, which typically “rests on uncritical or oversimplified accounts of
technology” (Oliver, 2012, p. 41), asserting that “technology should not be understood to operate on a causal
model; it does not have straightforward ‘impact’ in some simple, mechanical way on the practices that it
encounters” (Oliver, 2011, p. 381). I cannot help but feel that Diana Laurillard’s (2002) influential
conversational framework exemplifies this trend, with the way it treats educational technologies – particularly
personal mobile technologies – as little more than rudimentary tools for the straightforward supplementation or
augmentation of traditional pedagogical models. In her later work, despite noting that educational technologies
do in fact “shape what is learned by changing how it is learned”, she describes technology as “a shock to the
educational system that it has yet to absorb”, potentially overwhelming as “the variety and power of digital
technologies probably means they cannot be easily assimilated” (Laurillard, 2012, pp. 2-3), and proceeds then to
produce an instrumentalist and functionalist account which leaves aside the most pressing questions of precisely
how these technologies are altering the relations between students, teachers and technics – how they are
reshaping pedagogy (defined here as “a relational practice through which some kind of knowledge is produced”
(Hickey-Moody, 2009, p. 273) and so transforming the student body, both individually and collectively. We
need, simply, “to discover new pedagogies for the use of these new technologies to enhance the learning
experience” (Herrington et al., 2008, p. 420), and I feel we need urgently to make amends.
And so this paper is in part a polemic, such an uncommon scholarly rhetorical strategy, and one which I hope
the conference’s theme of “Rhetoric and Reality” can accommodate. Thinking about rhetoric as a civic art form
was best performed by the ancient Greeks, and we can perhaps turn to them for the perfect metaphor to
understand our present situation. What I mean to say is that we are like Epimetheus, the brother of Prometheus,
twin titans from Greek mythology who were responsible for distributing the traits among the newly created
animals. Epimetheus represents “hindsight”, and literally means “after-thinker”, while Prometheus represents
“foresight”, literally “fore-thinker”:
Prometheus means he-who-thinks-before, Epimetheus he-who-thinks-after. Before and after. That
seems clear enough. If Prometheus was quick and decisive, thinking ahead, his mind leaping
swiftly to the essence of things, then Epimetheus must have been slow, perceiving only later or
too late where events had been leading and what might have been required of him. His nature was
sluggish. He had always to catch up slowly with what had already occurred (Malouf, 1996, n. p.).
The story goes that Epimetheus was responsible for giving each animal a positive trait, but when it was time to
give humankind a positive trait, lacking foresight he found that there was nothing left to give. Covering for his
brother’s mistake, Prometheus then famously stole fire and the civilizing arts from Zeus, determined that these
would be humanity’s positive traits, and later stood trial for his crime. (As punishment, Prometheus is chained to
a rock, where his liver is eaten each day by an eagle, regenerating each night due to his immorality.) Prometheus
is the hero, ingenious and clever, while Epimetheus is typically portrayed as slow and foolish, a thoughtless
body performing thoughtless actions. The fault of Epimetheus is that he initially forgets, and can never make up
for this mistake, can never make up this surfeit.
We are like Epimetheus because, when we treat educational technologies as functions simply “bolted on” to or
supplementary for traditional pedagogical models, and so negate their creative capacity to be fundamentally
transformative, we are after-thinkers. We are after-thinkers because “we do not immediately understand what is
being played out in technics, nor what is being profoundly transformed therein”, because we are hardly even
now beginning to “understand the process of technical evolution” and “the deep opacity of contemporary
technics” we are experiencing in the digital university (Stiegler, 1998, p. 21). We risk in our unconcerned
distraction losing, or never receiving, overlooking, forgetting, the most positive traits of these technologies. If
we are to overcome this Epimethean mindset, I feel we need to work to understand this personal and mobile
technics as it plays out in our lecture halls and classrooms (both actual and virtual) and “what is being
profoundly transformed therein” – because, as Donna Haraway notes, “[t]echnology is not neutral. We’re inside
of what we make, and it’s inside of us. We’re living in a world of connections – and it matters which ones get
made and unmade” (in Kunzru, 1997, n. p.). We need to better understand the multitudinous connections and
technical implications which comprise the educational experience, which shape the student body.
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III. Inventing the student body
This is my proposed starting point. In light of both these technological developments and the ontological turn,
Sian Bayne and Jen Ross (2013) note the necessity of rethinking the student body: “Technological confusions of
the boundary of the ‘conventional’ university are increasingly in evidence …, asking us to think anew about the
‘student body’ and how its material absence or presence inflects pedagogy, power and institutional formation”
(n. p.). What appears missing from the scholarly discourse is a comprehensive philosophical account of “the
process of technical evolution” (Stiegler, 1998, p. 21) as it is currently profoundly transforming the object and
the subject of the theories and praxes of higher education – the student body.
Contemporary philosophies of technology, collectively critiquing on the one hand anthropocentric or on the
other technocentric approaches, will allow us to better apprehend the relation of the human to the technical, the
tools of the digital age, and the transformative effects of personal mobile technologies. Two deconstructionist
philosophers especially are exemplary for their complication of the ontological relation between bodies and
technologies: Bernard Stiegler and Jacques Derrida.
1. Stiegler describes technics – technē: craft, technique, praxis, taken to signify any number of supposedly
“human” technical or technological prostheses, such as language, memory or time, but also the material tools
which became available the moment the human freed her hands by adopting an erect posture – as “the
pursuit of life by means other than life” (17). For Stiegler, technics indicates the invention of the human –
the notion that, beyond either mere biology or thought, the human “evolves through means other than life,
through a coupling with the independent ‘exterior’ evolution of technological objects” (Hansen, 2004, n. p.).
It is precisely this break with a purely biological evolution that constitutes the human. Originary technicity is
the term used to describe this mutually constitutive relationship of the non-technical entity and the technical
supplement. Neither term is actually primary (there is no origin – it is unthinkable, before thought), but the
supposedly secondary term (technics) allows the other to be thought, invented. This deconstructive
interrogation of the biology/technology binary demonstrates “an artificiality there where the natural founds
its priority” (Wills, 1995, p. 16). There is no pure “human”, and no pure “technology”, and technics is “no
longer thinkable as a mere prosthesis that is placed in front of life, nature or the human” (Bradley, 2011, p.
14). Now, the “human” does not simply pre-exist its technological supplements, but “the human body … is
itself a kind of prosthetic supplement” (98). This technological prosthesis “is not a mere extension of the
human body; it is the constitution of this body qua ‘human’” (152-3). No mere extension or enhancement of
enhancing human capacities, the technological prosthesis is that radical otherness constitutive of the
“human” self.
2. Derrida speaks of a “logic of technological supplementarity”, declaring that “[t]here is no natural, originary
body: technology has not simply added itself, from the outside or after the fact, as a foreign body. Or at least
this foreign or dangerous supplement is “originally” at work and in place in the supposedly ideal interiority
of the “body and soul”. It is indeed at the heart of the heart” (Derrida, 1995, p. 244-245). Interior and
exterior to the body, but also neither, maybe both, the technological supplement marks an addition, an
accumulation, and perhaps in this way it is also excessive, marking an exorbitance: “The supplement adds
itself, a plenitude enriching another plenitude, the fullest measure of presence. It culminates and accumulates
presence” (Derrida, 1997, p. 144). But it also exposes a gap, a lack at the heart of the “natural” or “original”:
“But the supplement supplements. It adds only to replace. It intervenes or insinuates itself in-the-place-of; if
it fills, it is as if one fills a void. … Compensatory … and vicarious, the supplement is an adjunct, a subaltern
instance that takes-(the)-place [tient-lieu]” (145). The supplement is typically aporetic, a point of
undecidability, “neither a plus nor a minus, neither an outside nor the complement of an inside” (Derrida,
2002, p. 43). Technology-as-supplement interrogates the very limit of the human body; not only can
technology not be placed after the human, but it cannot be placed apart or aside from the human. The human
– and student – body, ontologically speaking, is defined by this necessarily undecidable interplay between
the biological and the technological.

IV. Afterthoughts
So this is just a starting point. But proposing the mutually constitutive, conceptually and ontologically
undecidable relationship of technics to the human, both Stiegler and Derrida already radically complicate
our understanding of relations between the student body and educational technologies, forcing the
discourse to move beyond its current naïve phenomenographic positivism and infuriatingly reductive
functionalism. They also help to lay the theoretical foundation for a radical new techno-ontological
model necessitated by both Barnett’s ontological turn and the pervasiveness of personal mobile
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technologies, and understanding of the student body as a supercomplex site of biological, technological,
socio-material and semiotic connections, both discursive construct and ontological entity. Understanding
Barnett’s “ontological turn” in terms of both “human” bodies and technical “supplements”, it is crucial
that we clearly articulate this new techno-ontological model so that we might fully embrace the
transformative potential of personal mobile technologies in higher education. Space and time do not
permit, and so just what this new techno-ontological model looks like must the subject of another paper;
certainly, there is very rich theoretical material in the writings of Donna Haraway, N. Katherine Halyes
and others on posthumanism and the cyborg, and the next step should perhaps be to think about how we
might best think about educating this student-cyborg.
Later in life, Epimetheus and his wife Pandora turn out to be the parents of the first mortals; this distracted and
forgetful thinking-after is all-too-human from the beginning. But perhaps there are benefits in being like
Epimetheus, the after-thinker: “[I]s this really what is intended by thinking-after? Mightn’t it equally suggest the
opposite? That Epimetheus was not slow but on the contrary impulsive, acting first and only later grasping, by
reflection, the significance of what his eager spirit had done” (Malouf, 1996, n. p.). Perhaps it is the too
excessive reflection, and the lack of impulse, that most holds back thinking through educational technology.

References
Barnett, R. (2000). University Knowledge in an Age of Supercomplexity. Higher Education, 40, 409-422. doi:
10.1023/A:1004159513741
Barnett, R. (2004). Learning for an Unknown Future. Higher Education Research and Development, 23(3), 247260. doi: 10.1080/0729436042000235382
Bayne, S., & Ross, J. (2013). Posthuman Literacy in Heterotopic Space: A Pedagogic Proposal. In R.
Goodfellow & M. Lea (Eds.), Literacy in the Digital University. London: Routledge. n. p.
Bennington, G. (1996). Emergencies. Oxford Literary Review, 18, 175-216. doi: 10.3366/olr.1996.009
Bradley, A. (2011). Originary Technicity: The Theory of Technology from Marx to Derrida. New York:
Palgrave Macmillan.
Dall’Alba, G. & Barnacle, R. (2007). An Ontological Turn for Higher Education. Studies in Higher Education,
32(6), 679-691. doi: 10.1080/03075070701685130
Derrida, J. (1995). The Rhetoric of Drugs. Trans. Michael Israel. In E. Weber (Ed.), Points…: Interviews, 19741994. Stanford: Stanford University Press. 228-254.
Derrida, J. (1997). Of Grammatology. Trans. G. C. Spivak. Baltimore & London: Johns Hopkins University
Press.
Derrida, J. (2002). Positions. New York: Continuum.
Gourlay, L. (2012). Cyborg Ontologies and the Lecturer’s Voice. Learning, Media and Technology, 37(2), 198211.
Hansen, M. (2004). ‘Realtime Synthesis’ and the Différance of the Body: Technocultural Studies in the Wake of
Deconstruction. Culture Machine, 6, n. p. http://www.culturemachine.net/index.php/cm/article/view/9/8
Haraway, Donna. 1991. “A Cyborg Manifesto: Science, Technology, and Socialist-Feminism in the Late
Twentieth Century”. In Simians, Cyborgs and Women: The Reinvention of Nature. New York: Routledge.
149-181.
Hayles, N. K. (2010). How We Read: Close, Hyper, Machine. ADE Bulletin, 150, n. p.
Hayles, N. K. (2012.) How We Think: Digital Media and Contemporary Technogenesis. Chicago: University
Press of Chicago.
Herrington, J., Mantei, J., Herrington, A., Olney, I., & Ferry, B. (2008). New Technologies, New Pedagogies:
Mobile Technologies and New Ways of Teaching and Learning. In Proceedings of the 25th Australasian
Society for Computers in Learning in Tertiary Education (ASCILITE) Annual Conference, Melbourne,
December 2008. 419-427. http://www.ascilite.org.au/conferences/melbourne08/procs/herrington-j.pdf
Hickey-Moody, A. (2009). Little War Machines: Posthuman Pedagogy and its Media. Journal of Literary and
Cultural Disability Studies, 3(3), 273-280. doi: 10.1353/jlc.0.0024
Kunzru, H. (1997). You Are Cyborg. Wired, 5(2), n. p.
http://archive.wired.com/wired/archive/5.02/ffharaway_pr.html
Laurillard, D. (2002). Rethinking University Teaching: A Conversational Framework for the Effective Use of
Learning Technologies. London: Routledge.
Laurillard, D. (2012). Teaching as a Design Science: Building Pedagogical Patterns for Learning and
Technology. Taylor and Francis.
MacKenzie, A. (2006). Transductions: Bodies and Machines at Speed. New York: Continuum.
Malouf, D. (1996). Epimetheus, or The Spirit of Reflection. Australian Humanities Review, 3, n. p.
http://www.australianhumanitiesreview.org/archive/Issue-Sept-1996/malouf.html

652

Oliver, M. (2011). Technological Determinism in Educational Technology Research: Some Alternative Ways of
Thinking about the Relationship between Learning and Technology. Journal of Computer Assisted Learning,
27(5), 373-384. doi: 10.1111/j.1365-2729.2011.00406.x
Oliver, M. (2012). Learning Technology: Theorising the Tools we Study. British Journal of Educational
Technology, 44(1), 31-43. doi: 10.1111/j.1467-8535.2011.01283.x
Stiegler, B. (1998). Technics and Time, 1: The Fault of Epimetheus. Trans. R. Beardsworth and G. Collins.
Stanford: Stanford University Press.
Wills, D. (1995). Prosthesis. Stanford: Stanford University Press.
Please cite as: Abblitt, S. (2014). Thinking through a deconstructionist philosophy of technology in education,
part 1: ‘originary technicity’ and the invention of the student body. In B. Hegarty, J. McDonald, & S.-K. Loke
(Eds.), Rhetoric and Reality: Critical perspectives on educational technology. Proceedings ascilite Dunedin
2014 (pp. 649-653).
Note: All published papers are refereed, having undergone a double-blind peer-review process.
The author(s) assign a Creative Commons by attribution 3.0 licence enabling others to
distribute, remix, tweak, and build upon their work, even commercially, as long as credit is
given to the author(s) for the original creation.

653

Developing an online learning community in Industrial Law
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Bronwen Leroy
School of Law
University of New England
In the past decade, theoretical frameworks for designing online learning communities have
continued to evolve. These frameworks can provide an engaging and dynamic learning experience
for online students. In the current Higher Education climate, current teaching approaches need to
adapt to changing student demographics to retain student engagement. At the University of New
England, a unit Industrial Law has been redeveloped as a scaffolded and activity focused online
learning experience with off-campus students. The aim of this approach was to achieve a
collaborative learning environment that encouraged critical thinking and communication. This
paper reflects on the frameworks of online learning communities in practice, specifically relating
to the instructional design process underpinning the development of online learning communities.
Keywords: online learning communities, learning design, peer assessment, collaboration

Introduction
Hammond (2014) provides a critical perspective on the use of Information and Communication Technologies
(ICT), which are publicized as the answer to contemporary learning issues, and facilitators of change in
education. As such, often the use of ICT for education is poorly planned and not engaging for students in the
digital era (Kirschner & van Merriënboer, 2013). Contrastingly, Yuan and Kim (2014) argue that when the
design of learning is embedded in learning outcomes and alignment of learning tasks and assessments, online
learning communities can be established. Such learning environments focus on the student learning potential
(Ryle & Cumming, 2007), rather than use of technology.
A new learning design approach was created and trialled in Industrial Law in 2013, aiming to build a dynamic
and collaborative online learning community. Extensive time was spent in the instructional design stage of the
unit, to ensure that a collaborative online environment could be achieved. This paper outlines the approach that
was designed for Industrial Law students in the context of designing for dynamic online learning communities
and explains how the unit was evaluated.

Online learning communities
Yuan and Kim (2014) describe online learning communities as including members with a distinct sense of
belonging. Many factors assist in the creation of these communities including idea sharing, a sense of mutual
trust and respect as well as ‘shared values and beliefs’(Yuan & Kim, 2014). Various factors to consider in the
instructional design process is nurturing and supporting a sense of community through various assessments, and
practices, and a sense of social presence (Kofman & Senge, 1993). Similarly, (Ryman, Hardham, Richardson, &
Ross, 2010) describe how learning communities can encourage critical discourse and strong leadership between
peers.
One of the benefits of online learning communities is online structures can be used to enhance student
collaboration and interaction (Yuan & Kim, 2014). This occurs by fostering and encouraging an interdependent
relationship between the members of the online community (Ryman et al., 2010). For example, in Industrial
Law at University, peer assessment was utilised to build collaborative relationships between students. Another
benefit of effective learning communities is this can assist individual students in achieving what they cannot by
themselves, with the help of other students (Maddix, 2013). Lastly, online learning communities is they can
reduce isolation of distance education students (Ke & Hoadley, 2009).
Industrial Law at university
Trimester three at University is offered completely online for students. Previously the unit had included both on
campus and off-campus cohorts, so it provided an opportunity to redevelop the presentation of materials to suit

the online environment. Using a constructivist approach, the unit included webinars, self-assessment quizzes,
online mind-mapping exercises and peer assessment as learning activities. The aim of these learning activities
was to enhance communication and collaboration between students (Selwyn, 2011) and build critical thinking
ability. Further, most students already had some experience of Industrial Law, providing the opportunity to build
from current knowledge through a scaffolded learning approach. This aligned to the learning outcomes for the
unit and was underpinned by problem-based learning framework, aiming to provide authenticity, context and
meaning to unit content (see Figure 1) (Herrington, Reeves, Oliver, & Woo, 2004).
Problem-based selfassessment quizzes to
assist with scenario
response in
assignment 1.

Student created online
mindmaps analysing a
case relating to the
annotated
bibliography for
assignment 1.

Peer Assessment on
draft submission of
Assignment 1,
providing formative
feedback.

Assignment 1
included annotated
bibliography of four
cases + scenario
response.

Figure 1. Example of how learning activities scaffolded into the first assignment for Industrial Law
Yuan and Kim (2014) outline six guidelines for development learning communities in the online environment,
based on a comprehensive literature review of succesful online learning communities. Table 1 outlines how
Industrial Law was designed to meet the six guidelines.
Table 1: Design of Industrial Law against guidelines developed by Yuan and Kim (2014) on the effective
design of learning communities.
Yuan and Kim (2014) Guidelines

Design of Industrial Law at UNIVERSITY

1. The effort to build a learning community should
be made from the beginning of the course and
continued throughout the unit.

•
•

Careful planning and scaffolding of learning
design
Online orientation

2. Both students and instructors should be involved
in the learning community.

•
•

Student-led discussion on scenarios in groups
Instructor contribution to student comments

3. Use both synchronous and asynchronous
technologies to create a shared space in which
students and the instructor interact

•
•

Adobe Connect
Discussion forums

4. Employ various strategies to stimulate
discussions

•
•

Case study/scenarios
Online mind mapping exercises

5. Encourage both task-oriented and social
interactions

•
•
•

Online Quizzes
Discussion forums
Adobe Connect

6. Assign student tasks that require collaboration

•
•

Peer Assessment
Online Mind mapping

Methodology
An online questionnaire was administered for students enrolled in Industrial Law after their results were
released to gain feedback on the learning design approach. The survey asked students to reflect on activities in
the unit such as Adobe Connect sessions, Peer Assessment approach and use of self-assessment quizzes. Of the
178 students enrolled in the unit, there were 37 valid student responses, representing 20% response rate.
Coupled with the student feedback, we compared high-performance students with the previous iteration of the
unit in 2012 to determine if the design of the unit improved student performance.
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Results
Feedback from the online questionnaire was positive, with students recognising the value of the scaffolded and
online learning activity focused model. For example, 56% of respondents identified the main benefit of peer
assessment model was it helped compare their understanding of the unit content with other students. Other
perceived benefits students identified were feeling part of an active learning community and the different
assessment approach was refreshing. The qualitative data demonstrated students understood the benefits of a
collaborative and scaffolded learning activities explaining they “encouraged a collegiate environment between
students” and “it was a progressive and dynamic way of learning…which has enhanced my learning
experience."
Additionally, comparative analysis of student results from the previous iteration of the unit in 2012 occurred.
Student results improved for Pass, Credit, Distinction and High Distinction students. High-performance students
were perceived as students who achieved a distinction or high distinction for the unit, and this is where
significant improvements occurred. This figure improved by 6% between 2012 and 2013, (see table 1)
demonstrating the value of a collaborative learning approach in achieving learning outcomes.
Table 2: Improvement of results in Industrial Law at UNIVERSITY
Unit
2012
2013

Total Students
Enrolled
104
178

Total number of
distinctions and
high distinctions
49
95

Percentage of the
student cohort
47 %
53%

Discussion
In reflection, the use of learning activities that were relevant to the assignment and involved discussions
between student peers and the lecturers, assisted in creating a dynamic learning community online. Maddix
(2013) suggests the success of developing online learning communities depends on the level of interaction
between students and coordinators to foster and develop a ‘community' of self- respect, respect for others,
cultivating dynamic learning and interaction. Activities such as peer assessment, case study groups and online
mind- mapping have helped to achieve this rhetoric. Yuan and Kim (2014) agree, suggesting that students that
are provided with support through learning activities, from students and the lecturer, can perform better than
usual.
Ryman et al. (2010) perceive the idea of a strong social presence one of the key criteria in developing and
maintaining a dynamic and mutually satisfying on-line community dialogue with students. The development of
social presence online enhances student interaction and encourages critical thinking and is said to enhance
student satisfaction with the course (Ryman et al., 2010; Yuan & Kim, 2014). In this example, and upon
reflection, designing for social presence as a learning tool, could be more defined in Industrial Law, and perhaps
the use of social media could be considered as an effective tool for this.
In further research, the development of online learning communities will continually be a focus for University
Law School. The use of peer assessment and a scaffolded learning approach will be applied to other units as a
comparison model to the development of Industrial law and online learning communities.

Conclusion
In the current education climate, the value of collaborative and dynamic online learning communities
should be prioritised to ensure that students are engaged in their learning networks. In Industrial Law at
University, a unit of study was designed with a scaffolded and constructivist methodology aiming to
build an effective online learning community. The design of the unit aimed to align to guidelines
developed by Yuan and Kim (2014), to build the underpinning communication and critical thinking skills
of students. This paper has aimed to discuss the development of online learning communities, and
demonstrate that careful thought should be applied in the learning design stage of any online learning
community.
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Adoption of mobile devices by academic staff: the reality
Kathryn Mac Callum, Michael Verhaart
School of Computing,
Eastern Institute of Technology, Hawkes Bay
Before mobile technology can be introduced into a teaching and learning situation, it would be
expected that the confidence and ability of the teachers’ to understand and use the technology
would be a significant factor for successful integration. The research presented in this paper is part
of a multi-institute research project to implement a framework using mobile devices for enhanced
learning and institutional change across different disciplines and institutions. The paper focuses on
a survey to benchmark the use of mobile technology by academic staff in one of the tertiary
institutes involved in the wider study. Findings identify that not all staff have equal access to these
types of devices nor use these devices extensively to support their work. The reasons for this are
wide but include cost, perceived ability and technical factors.
Keywords: mobile devices, academic staff, adoption

Introduction
The push to introduce mobile technology into the educational arena has placed a strong focus on students’ usage
and adoption. However, an important factor to be considered, is the adoption of mobile technology by academic
staff. Academic staff, and especially teaching staff, are largely the gatekeepers to the introduction of new
technology in the classroom. Students are able to utilise new technology in an informal sense, however it will
often be at the discretion of the teacher for its inclusion into formal education. Therefore, it will be up to
teachers to introduce and include activities that can be supported by mobile technology.
A recent study of tertiary teaching staff has shown that their uptake of mobile technology is significantly lower
than their students (Mac Callum, Jeffrey & Kinshuk, 2014). The research found that teachers often do not have
access to mobile devices and are largely ill informed as to how these technologies can be effectively integrated
into their teaching practice.
The successful introduction of any mobile learning initiative needs to first consider the teacher. Adoption theory
highlights the need for teaching staff to first be comfortable with a new technology, before it can be effectively
integrated into teaching practice (Ertmer, 2005). For teachers to become comfortable with mobile technology,
they must first have access to the technology. They then need to be comfortable with the technology on personal
level, before introducing it into their teaching practice.
This paper will discuss the findings of recent survey addressing the current usage of academic staff access at a
tertiary institute. The study aims to benchmark the current usage of mobile technology by academic staff and
indicate the initial issues surrounding the integration of mobile technology to support teaching practice.

Learners and mobile devices: A framework for enhanced learning and
institutional change - the wider research project
At the beginning of 2014, a national project was launched in conjunction with six tertiary institutions. The
project’s goal is to implement a framework using mobile devices for enhanced learning and institutional change
across different disciplines and institutions. The primary aim is to generate practical strategies for students and
teachers to use the affordances of mobile devices for more effective learning, and provide guidelines for
pedagogical and institutional transformation. (Ako Aotearoa, 2014).
The outcome of this wider study will be to develop case studies that showcase effective integration of mobile
technology. These case studies will investigate the effective integration within various tertiary contexts from the
six institutions. Within each institution a group of lecturers will be exploring, designing, and integrating mobile
devices into their own curriculum as appropriate for the needs of their learners. The project’s aim is to help
build a platform for future uptake of mobile technology within each institution and within the wider educational
context.

Current adoption and perceptions of academic staff
Before teachers are able to start using mobile technology, to support teaching and learning, it should first be
established what is the current uptake and barriers to their adoption. A survey was initiated to benchmark the
current usage and opinions of academic staff towards the use of mobile technology to support academic
activities. The survey’s aim was to start drawing out the initial issues that will need to be overcome and
benchmark where the institution currently sits within the adoption of mobile technology. Therefore the study
determined two things:
1. What is the current uptake of mobile technology by academic staff? Specifically what devices do academic
staff have and how are they using these devices to support their work.
2. How do academic staff perceive mobile technology? Specifically, what do they think will inhibit their
adoption of mobile technology?

The survey
A short exploratory survey was undertaken at one of the institutions involved in the project, with a focus on
academic staff - both teaching and non-teaching, and management. It was decided to survey these three groups
as they all have the potential to influence the successful adoption of mobile learning.
The study surveyed 307 academic staff with a response rate of 23% (n=70 responses). The participants
represented a convenience sample of academic staff within the one tertiary institution in New Zealand. They
were invited to participate in the survey via an email invitation, with a link to an online survey. From the sample
there were slightly more females (59%, n=41), with the large majority being teaching staff (77%, n=54). A
smaller number were from management (14%, n=2) and non-academic (6%, n=3). Most of the respondents had
been employed at a tertiary institution for over 10 years (66%, n=46) and were 50-59 of age (34%, n=24). A
slightly smaller number of respondents fell within the 40-49 age group (23%, n=16) and the 60 plus age group
(23%, n=16).

Results and discussion
The results indicated that respondents on average felt they were either confident (can manage files, use the
internet and a variety of applications) (37%, n=26) or proficient (am happy to provide assistance to others)
(47%, n=33) with computers. Conversely, the respondents were not as confident with their mobile devices. With
a wide range of respondents either okay (happy to work on a mobile device) (21%, n=15), confident (30%,
n=21) or proficient (29%, n=20) with mobile devices.
General work-related activities
The first part of the survey, asked the respondent to indicate the types of mobile devices that they had access to
for work purposes. The results indicated that a higher than expected percentage of respondents did not have a
mobile device (smartphone and tablets) or did not use it for work (21%, n=15). Of these devices, held by the
respondents, the majority were iPhones (n=23) and iPads (n=38). In addition, most of these devices were owned
by the respondent, rather than provided to them by the institution.
The survey then asked the respondent to identify, based on a list of 17 common work activities, whether they
undertook these activities on their mobile devices. These results, shown in Table 1, revealed how they using
their respective devices for work purposes.
The results indicate that the respondents, as a whole, were generally more likely to be consumers of content,
rather than producers. Proponents of mobile learning have largely offered the notion that mobile technology
enables the user to no longer be merely consumers of content but producers and creators (Bruns, Cobcroft,
Smith, & Towers, 2007). These results hint towards the true extent of mobile learning adoption, it indicates that
educators themselves are not necessarily ready to use mobile technology to be producers of content. This
behavior may further be reinforce the behavior of their students’, whereby students may not be encouraged to be
producers of their own learning.
Other uses by the respondents further reinforced this consumer approach. When asked what other uses
respondents have with their devices; fifteen respondents stated that they also use their mobile devices for calling
or texting students; five respondents used them for recording meetings and taking notes; two for taking
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attendance and marking students work; one for authoring ebooks for course, and attending seminars.
Table 1: Work related activities undertaken using a mobile device (n=70)

Taking photos
Viewing and replying to Email
Searching the Internet
Using the calendar tool
Researching
Facebook
Reading ebooks, documents or articles
Sourcing and viewing videos
Cloud storage (such as Google Drive, Dropbox
etc.)
Accessing institute systems (e.g. financial,
timetables, results)
Video chat (such as Skype or Google Hangouts)
Recording voice
Using your Learning Management System
(LMS)
Productivity tools (word processing/spreadsheet/
presentation)
Twitter
Creating videos
Writing a blog

Both Tablet &
Smartphone
% (n)

Tablet only
% (n)

Smartphone
only% (n)

Neither
% (n)

30% (21)
29% (20)
31% (22)
33% (23)
23% (16)
27% (19)
24% (17)
24% (17)

10% (7)
21% (15)
17% (12)
14% (10)
23% (16)
11% (8)
20% (14)
16% (11)

30% (21)
19% (13)
17% (12)
14% (10)
10% (7)
16% (11)
9% (6)
9% (6)

30% (21)
31% (22)
34% (24)
39% (27)
44% (31)
46% (32)
47% (33)
51% (36)

21% (15)

16% (11)

4% (3)

59% (41)

14% (10)

19% (13)

4% (3)

61% (43)

16% (11)
19% (13)

14% (10)
3% (2)

4% (3)
9% (6)

66% (46)
66% (46)

14% (10)

16% (11)

0% (0)

70% (49)

7% (5)

19% (13)

4% (3)

70% (49)

19% (13)
7% (5)
9% (6)

1% (1)
4% (3)
7% (5)

7% (5)
9% (6)
1% (1)

73% (51)
76% (53)
83% (58)

One sample ttest between
tablet and
smartphones
(%)
2.789 (.007)
0.265 (.792)
0
0
1.944 (.056)
0.809 (.421)
1.746 (.085)
1.183 (.241)
2.330 (.023)
2.755 (.008)
2.029 (.046)
1.471 (.146)
3.651 (.000)
2.755 (.008)
1.816 (.074)
1.172 (.245)
1.816 (.074)

The results also reinforced the belief that different devices afford different activities. A one-sample t-test
between proportions was performed to determine whether there was a significant difference between the
percentage of respondents using a tablet over a smartphone (p< .05), The results indicated that respondents
were more likely to take photos on their smartphones (t(69)=2.789). Unsurprisingly tablets were more likely
used for accessing Learning Management System (LMS) (t(69)=3.651), using productivity tools (t(69)=2.755),
accessing the institution’s systems ((t(69)=2.755), and using cloud storage (t(69)=2.330).
Mobile devices use to engage students
However, despite this general trend towards consumerism, the results show that on the margins some lecturers
were using mobile devices to create content and were using these devices to engage their learners. Out of the 70
responses only 11 participants indicated they used their mobile devices directly with their students. Their uses
fell within three broad areas, encouraging students’ interaction, capturing knowledge and students’ learning
experiences and sharing resources.
Encouraging student’s interaction in class
Examples of this ranged from lecturers getting students to research topics and brainstorm in class to using these
devices to gain feedback in class. For example, one teacher stated that when she was doing group work with a
large number of students, she would send the group leader a text or clip to use from her mobile phone, which
was viewable on a mobile device. Mobile devices were also used to gather feedback and assess understanding
using quizzes. For example, one lecturer described how she used Polleveryehere.com to create polls where
students could vote using their mobile devices. Mobile applications were also used in class by some lectures.
Applications such as cookery apps and apps that control nursing equipment were used in some classes. Another
lecturer used more general applications, such as presentation, cloud storage and visual language applications
with her students.
Capturing knowledge and students’ learning experiences
Eight lecturers described how they were using their devices and their students’ devices to take videos and
photos of students work as evidence of achievement. One specific example given by a lecturer was where he
would use his mobile device to take annotated videos/pictures of the assessment cookery dishes. Three lecturers
were also using their mobile devices to record lectures or guest presentations and white board notes. These
recordings were then shared online with their students.
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Sharing resources inside and outside class
Mobile devices were used by a four lecturers, to shows presentations, access a remote desktop, view websites,
images and You Tube clips from their devices in class. Mobile devices usage was also encouraged outside the
classroom. One lecturer had created videos and podcasts that students could download to their mobile devices.
Another lecturer was using mobile technology to encourage sharing and communication. The lecturer set up a
blog where student were able to email/post links and comments via their mobile devices. This would then be
curated on the blog and via RSS fed integrated into the class LMS and Wiki.
Inhibitors of future adoption
The last part of the survey asked participants what they felt would inhibit their future adoption of mobile
technology for educational purposes. A wide range of issues were highlighted but three broad issues that were
identified most often were cost, perceived ability and technical factors.
The first, related to supporting lecturers in obtaining the skills, developing the confidence needed to use and
integrate mobile technology effectively into their teaching and supporting them with this integration (n=29).
This view encapsulated by one lecturer that stated, “I think my phone could do a lot more if I knew how to use
it” (LA04). Due to the relative newness of mobile technology, the effect that mobile learning will have on
teaching is still being explored, and the pedagogy for effective use is also still being refined. Teachers need to be
guided on effective use and supported in their upskilling. Some lectures stated that resources (such as time and
support) were needed to enable teachers to explore and adapt learning material to lend itself towards mobile
learning.
The second inhibitor, was the cost and access associated with owning and using the mobile devices (n=29).
Other than the actual cost of the devices to purchase, a high number of lectures battled with the work versus
personal nature of mobile devices. In particular, a number of responses indicated that if the devices were for
work purposes, the use of or access to these devices should be supported by their employer. For example one
respondent stated, “I paid for my own devices so they are not for work. If work expects me to be using them
then they pay - all these things require money” (LA54). Further to this, even if the employer supplied them with
the device there is often associated costs of use, for example applications purchases and data charges that limit
the usage of the devices. This was expressed by one lecturer that stated, “Cost inhibits the use of my mobile
device… I personally pay for the costs for the data and texts, this can sometimes limit how often I can use my
device for work.” (LA37).
The last issue related to technical hurdles with using the devices at work (n=21). The top technical issues
highlighted were problems with Wi-Fi access and connection and integrating the devices with other work
systems. Many of these hurdles were largely due to institutional policies or infrastructure limitations. Issues like
unstable Wi-Fi connections, the need to login on multiple screens and repeatedly re-login, and incompatible
policies that do not support specific tasks (such as sharing screens and connecting to the whiteboards) have
actively limited the use by lecturers. In particular, these technology issues, were seen as a major stumbling block
to any mobile learning initiatives already undertaken by some lecturers.

Conclusion
The results of this survey provided a good insight into how academic staff are using their mobile devices to
support their work. From the results it is apparent that often due to the cost of these devices not all staff
members have access to devices. Moreover, those that do have mobile devices are not necessarily using them
extensively in their work and teaching. The major reasons for this seems to be that staff are not confident or feel
that they lack the skills in using these devices and that technical factors are impacting negatively on its use.
Overall, the study has highlighted the need to develop an encompassing strategy to address these issues before
the wider role out of any mobile learning initiative.
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The Australian government Office for Learning and Teaching’s (OLT) Resource Library
(http://www.olt.gov.au/resources) is a key means of disseminating the outcomes from projects
funded by itself and its predecessor organisations, the Australian Learning and Teaching Council
(ALTC) and the Carrick Institute. In order to apply the recommendations and resources emanating
from these projects, it is vital that educators and other stakeholders are aware of, and effectively
able to use, the Resource Library. Based on anecdotal evidence indicating a lack of awareness of
the Resource Library and problems with consistently being able to search for and retrieve relevant
resources from the database, the OLT commissioned a project to formally evaluate the Library
and redesign it to improve access and usability. This paper reports on the project’s progress,
including the results from a questionnaire completed by 117 higher education stakeholders.
Keywords: office for learning and teaching, resources, library

Background
The Office for Learning and Teaching (OLT) provides considerable amounts of funding to a wide range of
projects that result in important outcomes for the higher education sector in Australia and beyond. The
dissemination of these outcomes, and of the outcomes of the projects funded by the OLT’s predecessor
organisations, the Australian Learning and Teaching Council (ALTC) and the Carrick Institute, is therefore an
important activity. The OLT’s Resource Library (http://www.olt.gov.au/resource-library), publicly available on
its website, is the key means of addressing this challenge

Approach
Overview
The project described in this paper is applying methods developed in the field of Library and Information
Science (LIS) to establish how the various existing and prospective resources in the OLT Resource Library

should be described, so that they can be accessed more effectively. The resource attributes that end-users would
want to employ for finding and selecting materials have been identified. Additionally, the values that best
represent these attributes have been determined, according to the fundamental criteria of recall, precision,
intelligibility and cost on the part of both indexers and end-users (Kelly, 2009). The metadata schema (i.e. list of
attributes), and taxonomies (i.e. sets of values) needed to support the schema have been derived on the basis of
both user and literary warrant (Hider, 2012, p. 160). In other words, both the prospective users of the resources
and the resources themselves have been consulted, so that they may be connected with each other using a
‘common language’. The project is being conducted by a team of academics and librarians from Charles Sturt
University, the University of Wollongong and the Australian Council for Education Research. It is due to be
completed in June 2015.
Phases
The project consists of the following seven phases:
• Phase 1: attribute identification through (a) examination of resources, (b) analysis of transaction logs, and (c)
end user online questionnaire (reported in this paper);
• Phase 2: evaluation of existing keywords, through experimentation using search queries from (b) and (c)
above;
• Phase 3: evaluation of existing taxonomies for possible adoption, using criteria based on international
standards;
• Phase 4: creation of new taxonomies and development of existing taxonomies, through user studies and
usability testing;
• Phase 5: writing of indexing guide;
• Phase 6: re-indexing of database resources and a sample of external resources; and
• Phase 7: system evaluation and analysis of existing resources’ coverage.
Project outcomes
The project aims to deliver a new database for the OLT that will provide improved access to existing and future
content in the Resource Library. As a set of indexing tools, the metadata schema, taxonomies and guide will also
be made available for application in other databases and architectures providing access to higher education
resources. The final project report will also include recommendations concerning software and hardware options
to support the database into the future, and around the scope of the database itself, as a repository.

Progress
Questionnaire design
For the first phase of the project, a questionnaire was developed using Survey Monkey and piloted with a small
group of academics. Following further refinement, it was disseminated to a wide range of higher education
stakeholders across Australia, in April-May this year. Both users and non (but prospective) users of the
Resource Library were invited to complete the survey, which included the following questions:
•
•
•
•
•
•
•
•
•
•
•

Which of the institutions below is your main employer?
How long have you been working in higher education?
Which of the following disciplines best describes your teaching area?
Have you ever received an award, grant, citation etc. from the OLT or from either of its predecessors, the
Australian Learning and Teaching Council (ALTC) or the Carrick Institute?
On how many occasions in the past three years, would you estimate that you have searched the OLT's
Resource Library (http://www.olt.gov.au/resource-library)?
In the past three years, what have you searched the database for?
Did you find what you were looking for?
How easy did you find it to search the database?
Do you think you might want to search the database at some point in the future?
Please describe, as concretely as possible, a future search query (including particular search terms) you
might wish to conduct in the database:
Which of the following fields would be useful in your searching of the database?
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Respondents were given the opportunity to go into a draw for an Apple iPad Air and were also invited to leave
their name and contact details if they wished to receive a copy of the final report from the project, and to
indicate if they would be interested in participating in a later phase of the project. Ethics approval was obtained
from the Charles Sturt University Human Research Ethics Committee.
Questionnaire responses
One hundred and seventeen responses were received from respondents at 32 universities and six other
employers. The majority (80%) of respondents had been working in higher education for over 10 years, with
40% having done so for over 20 years. When asked about their teaching discipline, 25 respondents indicated that
they did not identify with any particular discipline because they were non-teaching staff (for example, staff in
learning and teaching leadership or support roles). Of those who nominated a teaching discipline, by far the
largest group (48%) was from the education discipline. This is likely to include staff in centralised learning and
teaching services roles (for example teaching courses on university teaching for academic staff of the institution)
as well as education faculty staff. The majority (59%) of respondents indicated that they had received an OLT
award or grant (or a similar award or grant from a predecessor organisation).
Most respondents (80%) reported that they had searched the OLT Resource Library in the past. Around half of
the respondents had searched the Resource Library quite frequently (e.g. 22% had searched the library more
than 30 times in the past 3 years, and 47% had searched it more than 10 times). This provides support for the
importance of the Library. The majority of respondents (79%) indicated that they had searched for both
resources from particular projects already known and for resources from certain kinds of projects. Respondents
were asked to elaborate about why they had searched the Library and these open-ended responses were
categorised and grouped. Based on this categorisation, 19 respondents were found to have searched the library
for project reports from specific projects, 16 had searched for information to support planned grant applications,
and 13 had searched for teaching/practice resources. Other categories of searches frequently undertaken
included information for colleagues (11), information on specific topics (11) and information for a literature
review (8). It is interesting to note the wide range of purposes for which the Library is used. It is also interesting
to note the number of respondents who indicated that they used the Resource Library to locate resources or
information on behalf of colleagues.
Respondents who indicated that they had searched the Resource Library in the past were asked whether they
found what they were looking for in these searches. Only just over half of the respondents indicated that they
either always (4%) or mostly (49%) found what they were looking for, with a large proportion (40%) indicating
that they had done so only sometimes, and a smaller number either rarely (6%) or never (1%) finding what they
were looking for. Respondents who indicated that they had searched the Resource Library in the past were asked
how easy they found it to search the database. A substantial minority found it quite difficult (42%) or very
difficult (6%) to search the Library, with a slight majority finding it quite easy (49%) or very easy (3%). These
results provide strong support for the need for improvements to the Resource Library.
Respondents were also asked whether they thought they might want to search the database at some point in the
future and 90% indicated that they did. Responses to the question asking for a description of a specific search
that might be undertaken included a wide range of different searches. Analysis of these responses has
contributed towards the refinement of the database schema in the initial phase of the project. In response to the
question asking which of a list of fields would be useful in searches (Keywords, Resource title, Project title,
Author(s), Year published, Lead institution, Discipline, and Resource type) more than 50% indicated that they
would use each, with the exception of Lead institution, which only 37% said they would find useful.
Respondents were also asked to provide additional feedback. Table 1 summarises the key themes emerging from
an analysis of these responses.
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Table 1. Themes identified within responses to the question asking for additional feedback
Theme
Improvements

Frequency
24

Suggestions
for our project
Promote
awareness
Positive about
repository
usability
Importance

6

Feedback to
OLT

2

3
3
2

Examples
Anything that can be done would be an improvement because the
present set up is very clunky. At the moment I think twice before
referring an inexperienced colleague to this resource.
It would be nice to see the resource library built on the basis of
research evidence with some form of user acceptance testing.
Be nice to know more about what it is!
It is very easy to use and when I introduce new staff to the resource
library, they are amazed at the ease with which information
appears...eg: keywords
The OLT resource database is an important repository of
information for academics working in higher education in the
Australian context.
The format of OLT reports does not lend itself to clear provision of
information.

Many responses provided suggestions for improvements to the Resource Library. The following are some
additional examples of the areas for improvement identified:
• Improve the search interface, for example by allowing predictive text and wildcards, by improving the
filtering system and by ensuring that the advanced search includes the full range of attributes;
• Include a wider range of elements as searchable resources within the database, including projects in
progress, upcoming events, and successful award and grant applications;
• Differentiate more clearly between types of resources such as guidelines, reports and project descriptions;
• Allow online feedback and other kinds of social interaction, as well as notification of updates for example
using RSS feeds;
• Make it easier to link from other sites, to share links to resources within the database and to export search
results as pdfs;
• Improve the display of search results, for example by displaying a brief description and providing an option
to expand;
• Standardise keywords in project, fellowship and resource listings;
• Use Google search capabilities within the system;
• Check and update external links; and
• Provide links to similar libraries.

Where to next
Based on an analysis of the existing resources and drawing on the results of the survey, we have finalised a
revised schema for the Resource Library database, the first step of the database redesign. After establishing the
extent to which this new schema can be implemented in the current system, vocabularies for certain elements
(e.g. subject) will be developed, and a guide to the use of the schema and vocabularies will be written. This will
be used to re-index the existing resources, after which an audit will be conducted based on this reclassification.
It is anticipated that the audit will reveal some gaps where more projects might be awarded, as well as strengths
where a number of projects have contributed valuable learning and resources. It is hoped that users of the new
Resource Library will have less difficulty in retrieving these valuable resources.
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Benchmarking for technology enhanced learning: taking
the next step in the journey
Michael Sankey
Director, Learning Environments and Media
University of Southern Queensland
Benchmarking in the areas of technology enhanced learning (TEL) has become an important part
of how many institutions are able to mediate a level of quality in their learning and teaching
practice. Many tools and methodologies have emerged over the last 10+ years to help our
institutions undertake this important task. A recent major benchmarking activity (June 2014) took
this to a whole new level; with 24 institutions meeting together to benchmark their capacity in
TEL. This was based around using the newly refreshed ACODE Benchmarks and involved each
institution performing a self-assessment of their practices and then sharing this with the other
participants. This paper will report on this activity and, importantly, provide evidence of the value
of this activity for those involved. It will conclude with a series of recommendations on how this
may be applied by other institutions, as they contend with the rapidly changing TEL space.
Keywords: benchmarking, technology enhanced learning, quality indicators, improvement

Setting the scene
Benchmarking in the areas of technology enhanced learning (TEL) has become an important part of how many
institutions are able to mediate a level of quality in their practices. This has become increasingly important with
the advent of government quality agencies, such as TEQSA and NZQA, that are now starting to take a keen
interest in how institutions can provide a level of equivalence in the quality of their online courses, as compared
to their face-to-face offering (TEQSA, 2013). Further, Freeman (2014) states that, ‘TEQSA will explicitly
require evidence of active benchmarking (and) formalised benchmarking relationships’ (p. 76).
Aligning with this, a number of tools and methodologies have emerged over the last 10+ years to help
institutions undertake this important task. These tools typically look at either the institutional-wide processes
sitting around governance processes and support mechanisms. Also, they look at the processes established for
individual courses (subjects/units) of study, to ensure alignment with things like learning outcomes and the
attainment of skills. This paper is more concerned with the former and by way of example provides the
following list (not definitive) of notable institution-wide quality improvement tools for e-learning.
• The Australasian Council on Online, Distance and e-Learning (ACODE) Benchmarks for e-learning (2007)
have been used by institutions to collaboratively benchmark their capacity in e-learning.
o There are eight benchmarks used to ensure appropriate linkages between general learning and
teaching, IT and with staff and student development practices. Each Benchmark contains a series of
criterion-based Performance Indicators (PIs) using a 1-5 scale. ACODE recommend a two-phased
approach to benchmarking, firstly by using the tool to conduct an internal audit, then using this
audit to undertake an inter-institutional activity.
• The E-Learning Maturity Model (eMM), based on the methodology of the Capability Maturity Model and
SPICE (Software Process Improvement and Capability Determination).
o This provides institutions with a way to assess and compare their capability to sustainably develop,
deploy and support e-learning (Marshall, 2008). Unlike the ACODE model, the eMM measures the
progressive levels of an institutions capability from five discreet perspectives: Delivery, planning,
definition, management and optimisation, and as an organisation develops its capability in each of
these dimensions they are seen as being more ‘capable’ in these areas.
• The more recent E-xcellence model, released by the EADTU (European Association of Distance Teaching
Universities).
o This has been looking to build-up an e-learning benchmarking community of ‘Associates in
Quality’, within Europe. The community members focus on incremental improvement in four
priority areas: Accessibility, flexibility, interactiveness and personalization (EADTU, 2014). Their
approach is around universities comparing their performance against, notionally, best practices
models in e-learning; allowing participants to critically look at their practices, ultimately leading
them to identify both areas of weakness and strength, particularly when comparing themselves to
the other universities in the ‘community’.

These are just three examples, however, a simple search of Wikipedia using the term ‘Benchmarking e-learning’
reveals many other tools that exist under this mantle; far too many for this paper to rehearse. Suffice to say,
the issues being faced within Australasian universities, particularly as they relate to the area of quality in the
online space, are highlighted very succinctly by Freeman (2014) when she writes:
Few university policy cycles include the value-adding stages of monitoring, evaluation and
benchmarking. This suggests that many Australian universities [and by implication New Zealand
universities] will face challenges meeting the Australian tertiary sector regulators’ requirements
regarding evidence of implementation of policy, and improvement of policy over time. (p. 84)
Bearing the above in mind, in mid-2013 it was identified by ACODE that their Benchmarks were in need of
updating, as the then current suite had been in place since 2007. This was well before the advent of ubiquitous
mobile delivery, the wide spread use of social media, cloud-based systems and the more recent phenomenon of
MOOCs. As this was a major undertaking, a robust process was established for both the updating and trialing of
any changes proposed to the benchmarks. This paper reports briefly on this activity and importantly, provides
evidence of the value of this activity for those involved.

Refreshing the ACODE Benchmarks
The ACODE benchmarks were originally developed as part of an ACODE funded project initiated in 2004
(Bridgland & Goodacre, 2005). They were developed collaboratively by a group of ACODE nominees from
Monash University, Royal Melbourne Institute of Technology (RMIT), Melbourne University, University of
Queensland (UQ), University of Southern Queensland (USQ), University of Tasmania (UTas) and Victoria
University (VU). They were subsequently piloted by these universities and were independently reviewed by
Paul Bacsich (2006), an independent benchmarking consultant. The Benchmarks were then revised in 2007,
again by a group of ACODE nominees led by Christine Goodacre, who subsequently facilitated five interactive
workshops in Brisbane, Sydney, Melbourne, Adelaide and Perth to promote the use of the newly revised tool.
The purpose of the benchmarks has been to support continuous quality improvement in e-learning, now
reframed as TEL (ACODE, 2014). The approach reflects an enterprise perspective, integrating the key issue of
pedagogy with institutional dimensions, such as planning, staff development and infrastructure provision. They
have been developed for use at either an enterprise level, or by an organisational unit, and may be used for selfassessment, or as part of a broader collaborative benchmarking activity. Since 2007, the Benchmarks have been
used by a number of institutions (not an exhaustive list), more notably by:
• the Innovative Research Universities of Australia network in 2008, involving; Flinders University, Griffith
University, La Trobe University, Macquarie University, Murdoch University and The University of
Newcastle (using Benchmarks 1 and 5);
• two joint activities in 2008, the first between the University of Southern Queensland and Deakin University
(using all eight Benchmarks), and the second between University of Southern Queensland and Central
Queensland University (using two benchmarks); and
• more recently (2011) six universities (University of Southern Queensland, University of New England,
Central Queensland University, Charles Sturt University, Massey University, and the Sultan Idris Education
University of Malaysia) joined in a major inter-institutional activity held in Toowoomba.
The major review of the ACODE Benchmarks began in early 2014 with the mandate to ensure they were both
current and forward-looking. A team of six ACODE nominees (from USQ, Macquarie, Victoria University
Wellington, QUT, Wollongong, and UWS) worked to develop the new Benchmarks. The project also developed
a robust methodology for running a self-assessment activity, a new step-by-step guide on how to use them,
editable self-assessment templates and a new consolidation table. A methodology for running an interinstitutional activity was also developed to help facilitate institutions formally coming together to share their
institutional practices within technology enhanced learning.
The reframing of the ACODE Benchmarks to focus on TEL was done with a clear understanding that the
boundaries around e-Learning have become increasingly blurred, to the point where it is now hard to imagine, in
today’s higher education sector, how learning could actually occur without the affordances offered by
technology. In shifting this focus it was recognised that many of the hallmarks of what had been seen in the first
major wave of online learning (Britain & Liber, 1999) have taken a district shift, particularly with the advent of
MOOCS and their various spinoffs, open source software’s, open educational resources, app-based online
interaction and the rise in cloud-based hosting of major institutional system. Similarly, no longer do institutions
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rely solely on learning management systems, but many have now developed complex mash-ups of internally and
externally hosted environments to feed an increasing business demand for flexibility and constant availability.
In recognition of the importance of this new suite of Benchmarks, ACODE facilitated a major Benchmarking
Summit at Macquarie University in Sydney between 1-3 June 2014. The Summit had four major sponsors, the
University of Southern Queensland, Macquarie University, The Australian Office for Learning and Teaching
(OLT) and Ako Aotearoa (the New Zealand National Office for Tertiary Teaching Excellence). This was an
unprecedented event within the Australasian higher education sector, with 24 institutions (see Table 1) from five
different countries coming together to Benchmark their capacity in TEL.
Table 1: Institutions involved in the ACODE Inter-Institutional Benchmarking Summit
15 Australian
institutions

6 New Zealand
Institutions
3 International
institutions

Australian Catholic Uni, Asia Pacific International College, Curtin Uni, Federation
Uni, Flinders Uni, Macquarie Uni, Queensland Uni of Technology, Uni of Canberra,
Uni of New England, Uni of Southern Queensland, Uni of Technology Sydney, Uni of
Western Australia, Uni of Western Sydney, Uni of Wollongong, Victoria Uni.
Auckland Uni, Auckland Uni of Technology, Christchurch Polytechnic
Lincoln Uni, Uni of Otago, Victoria Uni - Wellington
The Open Uni, UK; Uni of South Africa; Uni of the South Pacific

To participate in the event, each institution had to first undertake a self-assessment of their capacity in TEL
against the PIs in the Benchmarks, and then be willing to share that self-assessment with the other institutions
involved. As part of their commitment, each institution had to participate in a minimum of two of the
benchmarks, with some institutions doing three, four or five, and one institution doing all eight. In the week
prior to the Summit each institution submitted their self-assessments to the website. These pages were then
shared during the respective benchmarking session. During these sessions, each institution took it in turns to
briefly describe how they came to give themselves their particular rating. This, in many cases, generated quite
lively discussion. But more importantly, each institution was then able to make a judgement on the veracity of
their self-assessment. Here in lies the essence of the Benchmarking activity; having the opportunity to engage in
broad ranging discussion around the PIs allows participants to form clear judgements as to the context of their
own institutions practice, thereby allowing them to make qualitative determinations as to the validity of their
self-assessment.

Benchmarking Summit Evaluation
Of the 38 participants at the Summit, 35 completed the online evaluation containing some 30 questions. These
data were analysed for frequency of response and a thematic analysis of the qualitative data was performed.
An extremely pleasing 89% of participants agreed that the way the new PIs had been framed within the new
Benchmarks made what was required clear and unambiguous. A majority of participants (69%) also felt that the
benchmarks covered sufficient ground, with only 2 participants expressing some room for expansion. This was
extended further when participants were asked if the benchmarks went far enough, with 91% believing they did.
Similarly, 91% of the participant had found the activity personally very rewarding. One could suggest this was
partly due to the fact that 91% had also found that what the other institutions had to share particularly
informative. Here in lies the heart and the beauty of this type of activity.
Further, 94% of the participants agreed that they were the right people to be involved in this type of activity on
behalf of their institution. However, 51% felt that there were others within their institution who could/should
have also been involved in this activity. Having said that, there was also a clear indication that the
Benchmarking activity was targeted at the right types of people (80%), and that 94% clearly felt that they had
the capacity to make the right types of judgment on behalf of their institution. Interestingly, 100% of
participants agreed that the Benchmarking Activity had given their institution plenty of room for thought and
then, of these, 79% agreed that this would provide an impetus for change within their institution.
The benchmarks were designed to help institutions critically self-assess their capacity in TEL and responses
clearly demonstrate that this was the case, with 86% of respondents agreeing that they were made to think twice
about what their institution was doing in this space along with some 89% believed they had learned some
strategies from others that could be implemented at their institution. Similarly, there was a clear indication that
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the benchmarks had prompted some 89% of participants to consider some strategic change that could be
implemented, and that participants clearly wanted to engage with this tool again with (89%) agreeing that there
is a real place for the Benchmarks within the suite of quality enhancement tools used by their institution.
From the open-ended questions, when participants were asked how they would have done things differently in
the inter-institutional activity, their comments broadly fell into six main categories. Their advice is listed.
1. Extend the activity to three days to give sufficient time for small group work and more discussions, so the
PIs can be dealt with in more depth.
2. Analyse more of the data before hand for theming purposes.
3. Have the opportunity to share more evidence around the PIs and provide some examples of what the
different levels may look like.
4. Do the benchmarks in order.
5. Broaden internal self-assessment groups to get more robust internal data.
6. Generally very satisfied with how it was handled.
When participants were provided with an opportunity to make further comments that would potentially help
make the Benchmarks, or the supporting documentation, more user-friendly, or to identify things they felt might
be missing. These comments fell into five main categories as listed.
1. ACODE should look to develop a series of web-based forms for the self-assessment and consolidation
documents, potentially linking this with a collaboration space in the future.
2. Develop some good practice examples to help participants as they come to self-assess.
3. Provide more details around the PIs in the Session Notes document.
4. Further reduce some of the repetition within the PIs.
5. Include more terms in the Glossary and further simplify some of the language used in the document.
Finally, participants were provided with an opportunity to make unguided (open) comments. Overwhelmingly
these comments were of a very complimentary nature, congratulating ACODE on the work that went into
refreshing the benchmarks and for facilitating the Inter-Institutional Summit. The following two comments in
particular exemplified the overall sentiment expressed in the responses:
Great opportunity to meet and share where everyone is at. The benchmarking exercise is a great
self reflective practice that is reinforced through the feedback and deliberation from other
institutions.
I really enjoyed this Benchmarking Summit, I have learned a lot from the inter-institutional
activity and will definitely be sharing and pushing for these benchmarks to be accepted at our
institution. Thank you for facilitating this and look forward to the institution following up with the
benchmarks in the future.

Conclusion
Many of the issues we face in our institutions can be remediated by simply taking the time to self-assess against
a set of quality indicators, like those found in the ACODE Benchmarks for TEL. However, when we then look
to further extend that self-reflection, by sharing our current practice with those in similar circumstances, this
provides the impetus for a truly dynamic learning activity. This will become increasingly important as our
regulatory bodies start to develop their formal measures for ensuring institutions are meeting their obligations to
their students in relation to technology enhanced learning. An activity, like the one that was recently
experienced in the Inter-institutional Benchmarking Summit, has provided the opportunity for many of the
institutions involved to build relationships and stronger ties (not competing) with their colleagues. In the broader
context it has also provided these institutions with some of the wherewithal to meet the unique challenges of
building a strong digital future. The ACODE Benchmarks for TEL have provided a catalyst to help make this
happen for those who will take the time and subsequently benefited from the experience.
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Polysynchronous learning: a model for student interaction
and engagement
Barney Dalgarno
uImagine
Charles Sturt University
The advent of MOOCs has drawn renewed interest in online pedagogies and new impetus for
efforts to understand the ways in which face to face, online and blended modalities afford distinct
patterns of student interaction and engagement. At the same time, the ubiquitous availability of
mobile devices is presenting new opportunities for face to face students to engage in new ways
with teachers, peers and content during and after class through multiple ever-present
communication streams. In order to cater for students undertaking their studies in these new
technology mediated environments, more needs to be known about the way in which student
interaction and engagement changes in such environments. This paper discusses a new theoretical
stance on the interaction patterns of students in face to face and online settings. The term
polysynchronous learning is proposed to encompass the new learning opportunities afforded by
contemporary online learning technologies.
Keywords: interaction, engagement, synchronous, asynchronous, polysynchronous learning

Background
In order to cater for increased demand from students for flexibility in the ways in which they undertake their
learning, universities have adopted a range of different approaches to online learning. The three most typical
models are: a) face to face courses supported by online resources, b) blended courses which include face to face
sessions and regular online discussion, and c) fully online courses, including Massive Open Online Courses
(MOOCs). One of the key differences between these models is the way in which opportunities for studentteacher, student-student and student-content interaction (see Moore, 1989) are provided. In particular, such
courses differ in the degree to which students have the opportunity for synchronous and asynchronous
interaction and the opportunity to use face to face, video, audio and textual modalities for these interactions.
Traditionally, in each of these models student participation face to face tends to be separate to participation
online, and interaction with peers and teachers tends to be separate from interaction with content. This
compartmentalisation and separation of participation modalities and interaction activities is being challenged by
new models afforded by contemporary technologies.
Historically online and blended learning models tended to allow only asynchronous participation by remote
students (Abrami et al., 2011). Students typically were provided with access to online resources as well as
recorded lectures, and were then supported to undertake discussion with peers and teachers through
asynchronous discussion forums. A key limitation of this kind of learning environment was that it didn’t tend to
afford the kinds of real-time collaborative activities that are now needed to develop professional communication
and collaboration capabilities for the modern workplace. Additionally it is now generally acknowledged that
some of the most effective pedagogical approaches involve cooperative learning activities (Putnam, 1998). Such
activities can be more efficiently carried out through rapid synchronous exchanges of dialogue, and synchronous
sharing of visual material. In this context, learning designs using contemporary online learning technologies
such as web conferencing systems (e.g. Adobe Connect or Blackboard Collaborate) can afford new pedagogical
approaches leading to new kinds of student interaction and engagement.
This paper builds on emergent ideas from (previously reported) case studies of blended synchronous
learning in which new patterns of interaction and engagement emerged, and proposes a new theoretical
stance on the interaction patterns of students in face to face and online settings. The term
polysynchronous learning is proposed to encompass the new learning opportunities afforded by these
contemporary online learning technologies and learning designs.

Background to the case studies
Case studies undertaken as part of a recent Office of Learning and Teaching (OLT) Innovation and
Development Grant funded project, ‘Blended synchronicity: Uniting on-campus and distributed learners using
media-rich real-time collaboration tools’, provided illustrations of the ways in which patterns of interaction can

change once synchronous blending of face to face and online modalities is introduced, and once multiple
streams of synchronous and asynchronous communication are enabled through the functionality provided by
contemporary online teaching technologies and the ubiquitous availability of mobile devices (see Bower et al.,
2014). Specifically seven case studies involving blended synchronous learning designs were explored. Scrutiny
of these learning designs and the student interactions they afforded has allowed new thinking about student
interaction to emerge. The following section provides some brief descriptions of two scenarios illustrating some
of the emergent ideas.

Interaction Scenarios
Scenario 1. Remote and face to face participation in lectures with multiple interaction streams
In the Blended Synchronicity study there were four cases studies in which lecturers used web conferencing
technologies such as Adobe Connect (http://www.adobe.com/au/products/adobeconnect.html) or Blackboard
Collaborate (http://www.blackboard.com/platforms/collaborate/overview.aspx) to allow concurrent participation
by face to face and remote students (see Bower et al., 2014). In this scenario, remote students are able to listen
to or view the lecture presentation through the audio/video streaming capabilities of the web conferencing
software, as well as participating in audio discussions. They are also able to pose questions through text chat
streams, and can also request attention or answer yes/no questions through status visibility features of the
software. Students in the lecture theatre, who are encouraged to bring a laptop or mobile device to the lecture,
can also read and contribute to the online chat dialogue. Finally, the software allows for easy recording of
sessions, and those viewing/listening to the recording can also see the chat dialogue and presentation slides.
The following are the key elements of this scenario:
• Simultaneous remote and face to face participation;
• Multiple channels of communication (students can ask questions during lecture delivery rather than needing
to interrupt, students can undertake a stream of dialog between each other during lecture delivery, and
students can explore content and share content with each other during lecture delivery); and
• Lecture recording (recorded sessions are viewed/listened to later by those present and absent and an
asynchronous discussion emerges from the synchronous lecture).
Scenario 2. Shared engagement with content
Another key idea emerging from case studies within the Blended Synchronicity project was shared interaction
with content. For example in one case study the lecturer used the polling tool in Adobe Connect to allow
students to answer multiple choice, true/false or short answer questions posed throughout the lecture, and see
summaries of other student responses before listening to the lecturer address emergent misconceptions. A very
high level of engagement of both face to face and remote students was evident through this technique. The
approach is similar to approaches afforded by audience response systems (‘clickers’) and tools like Socrative,
however the availability of the text chat stream within the software also allowed students to ask follow up
questions of the lecturer or discuss the problems posed amongst themselves.
Other examples of shared engagement with content which were evident within the Blended Synchronicity
project involved small group problem-focused collaborative activities where group members had shared access
to visually rich resources. In one example, students worked together on a pathology diagnosis using shared
visualization of microscopic tissue images within Adobe Connect break out rooms. In another example, students
worked in pairs on an authentic scenario where they had to negotiate their way through a Second Life virtual
Chinese restaurant and marketplace using their Chinese language skills. In both of these examples students were
able to communicate with each other using text and audio streams, could touch base with students from other
groups when needed and were able to draw on a shared visual experience as part of their collaboration.
Another example of shared engagement with content is the situation where students studying on their own, for
example reading online materials or sections of a text book, or listening to a lecture which they have missed,
post comments, reflections or questions to an online discussion forum and then see an immediate response.
Because of the ubiquitous availability of mobile devices, asynchronous communication can become
synchronous because in large class cohorts there is almost certainly somebody (and often a large number of
people) online at any given moment. In this way what would have been a very private study session becomes a
shared one which can enhance the experience in really important ways (see further discussion below).
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The following are the key elements of these scenarios:
• Interaction with peers and teachers in the context of problem-focused engagement with content;
• Multiple streams of communication between peers, small groups or the whole class; and
• Remote and face to face participation.
Emergent ideas across these scenarios
Analysis of these scenarios suggests that student learning experiences are changed by a) the existence of
multiple streams of interaction; b) the recording of sessions; c) opportunities to engage in shared interaction
with content; and d) synchronous responses to asynchronous communication using mobile devices.
Multiple streams of interaction can allow for a much more active learning experience, where students are
constantly constructing, articulating and querying their own knowledge representation, rather than being
constrained by a single audio stream in which their share might be 30 seconds to a minute out of a one or two
hour class. The recording of sessions can allow students who were present at the class to re-engage with content
at their own pace later and ask questions or discuss ideas with their peers which they didn’t think of or didn’t
have the opportunity to discuss during the session. Shared online interaction with content allows the benefits of
cooperative learning to be harnessed not just through designed activities in class, but when students are
undertaking their private study. Evidence from years of cooperative learning research demonstrate the value of
activities in which peers are able to support each other by providing an ear to other students’ reflections,
collaboratively resolving misconceptions, or working together on solving a problem (see, for example, Johnson,
Johnson & Smith, 1998; Slavin, 1996). Finally, transforming discussions within online forums from
asynchronous to synchronous can turn the normally private activity of viewing content, engaging in problem
solving or exploring media-rich interactive resources, into a social activity, again allowing the benefits of
cooperative pedagogies to be realised. As a result of the changes in student learning experiences afforded by
these new patterns of interaction there is a need for new theorising about interactivity and synchronicity.

Interactivity and Synchronicity
As discussed above, Moore’s (1989) categories: student-teacher, student-student and student-content interaction
has been found to be an effective way of thinking about interaction in both face to face and online settings.
Traditionally researchers have viewed interactions between learners and teachers or between learners and
learners as occurring either synchronously (participants virtually or physically co-present communicating at the
same time), or asynchronously (communication occurring over a period of elapsed time) (see, for example,
Bernard et al., 2009 for a highly cited meta analysis of studies comparing the value of each modality). Garcia
and Baker Jacobs (1999) add a third modality, quasi-synchronous, which refers to streams of text chat which
can be responded to immediately or after a short delay, due to the way that postings stay accessible for a few
minutes after they are uploaded.
This categorisation of interaction types and this distinction between synchronous, asynchronous and quasisynchronous modality is complicated by a) the creation of digital interaction ‘footprints’ through recording of
synchronous audiovisual presentations and chat logs (see Wexelblat & Maes, 1999), which can be a hub for
ongoing asynchronous engagement and b) the ubiquitous availability of mobile devices which turn
asynchronous discussion into synchronous discussion by enabling immediate back and forth responses. It is
becoming apparent that the integration of these interaction types and communication modalities results in a
qualitatively different learning experience.
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Figure 1. Interaction patterns in Face-to-face, Traditional online and Polysynchronous learning
environments.
I have co-opted and adapted the term polysynchronous learning to capture these new types of learning
experiences. I define polysynchronous learning as the integration of learner-learner, learner-content and
learner-teacher interaction through a blending of multiple channels of face to face, asynchronous online and
synchronous online communication. Figure 1 illustrates the differences in patterns of interaction across
modalities in face to face, traditional online and polysynchronous learning environments.

Conclusion and implications
I have argued in this paper that the integration of synchronous and asynchronous activities, including activities
involving learner-learner, learner-teacher and learner-content interaction can result in a learning experience that
is qualitatively different than the sum of the component parts. Such activities can potentially have a major
positive impact on learner engagement and consequently learning outcomes. However, there are challenges for
course and subject designers and for teachers in providing a focussed and well organised learning experience for
students in polysynchronous environments. Poorly designed polysynchronous learning environments can
potentially have a detrimental effect on learning, with learners becoming distracted by irrelevant dialogue within
multiple communication streams, struggle to maintain concentration due to the high cognitive load in attending
to multiple sources of content and discussion simultaneously, or engage only at a shallow level due to the rapid
and abbreviated responses which are the convention in mobile communication channels.
More research is needed which derives learning design principles and guidelines for teachers applicable to
polysynchronous environments. Earlier research has demonstrated the value of interaction through designed
rather than incidental learning activities (e.g. Borokhovski et al., 2012), especially when designed activities are
informed by well accepted principles such as constructive alignment (see Biggs & Tang, 2011), and cooperative
learning (Johnson, Johnson & Smith, 1998; Slavin, 1996). The challenge is to identify how best to apply what is
known about learning design and about teaching to polysychnonous contexts.
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Finding and sharing educational resources using Twitter,
Hashtags and Storify
Dr Mark McGuire
University of Otago
This paper reports on the use of Twitter, hashtags and Storify to connect with individuals inside
and outside the university who have a shared interest in the future of libraries. The objective was
to discover and share educational resources that were applicable to a class project, by engaging
with experts through social media, rather than by searching for the resources directly. A related
aim was to discover how even limited social contact with others could result in a more
collaborative, networked approach to problem solving, in keeping with contemporary design
practice. Over the 13-week course, 250 Twitter messages were collected, narrated and archived by
the course Lecturer (and author), using Storify. During class discussions, students reported that the
resources were useful, and they commented on the effectiveness of reaching out beyond the
classroom in this way. This trial also provided insights into how such collaborations could be
taken further.
Keywords: OER, Twitter, hashtags, Storify, social media, libraries

Introduction
Educational resources are often discussed in relation to the growing practice of creating and sharing Open
Educational Resources (OER), a term that was defined at UNESCO’s 2002 Forum on Open Courseware as
teaching, learning and research materials in any medium, digital or otherwise, that reside in the
public domain or have been released under an open license that permits no-cost access, use,
adaptation and redistribution by others with no or limited restrictions (UNESCO 2012).
However, as Stephen Downes points out, “any resource that supports education” should be considered an OER
(Downes, 2007). This can include people, who might be repositories of expert knowledge, or guides who can
point to a specific resource or help to navigate information repositories. Librarians have traditionally performed
the role of expert navigators, and their role is changing, along with the role libraries. Digital networked practices
have moved much of the work of creating and accessing information to the electronic domain, and libraries and
librarians are currently straddling the physical/digital divide. Social networks are supplementing, and in some
cases replacing, our place-based search for information and educational resources.
Ferguson and Buckingham Shum (2012) explain how changes in social values, technological innovations and
the complex nature of emergent problems in a fast-changing world have encouraged a shift away from
traditional models of education towards social learning online. They describe the design concepts behind
SocialLearn, a prototype developed by the UK-based Open University that leverages existing social web
learning applications and adds a social media space, learning paths, gadget dashboard and a backpack. Okada et
al. report on the use of social media and personal learning networks by 200 members of an open learning
community who collaborated on the creation, use and reuse of OER to support language learning. They found
that the advantages of using social media include low cost, ease of accessibility over the web without specialist
skills, global reach and near instantaneous responses (Okada et al., 2012). Weller describes three levels of
lightweight sharing that have been made possible by digital networks and social media. Frictionless sharing is a
byproduct of everyday activity and may involve nothing more than making social messages and online media
public. Quick sharing can be accomplished by adding a link or uploading a presentation but requires minimal
additional effort. Content creation, like writing a blog post or producing a YouTube video, takes more time and
expertise but is still relatively easy and quick to do with commonly available digital tools (Weller, 2011). Weller
encourages us to think about an “economy of reciprocity” in which “the more you give online that is of value to
those in your network then the more ‘credit’ you establish” (p. 103).

In The Wealth of Networks (2006), Yochai Benkler explains how social production
can allow creative people to work on information projects more efficiently than would traditional
market mechanisms and corporations. The result is a flourishing nonmarket sector of information,
knowledge, and cultural production, based in the networked environment, and applied to anything
that the many individuals connected to it can imagine (p. 6-7).
Similarly, in The Future of the Internet (2010), Jonathan Zitrain describes how the internet has enabled a leap
from “generative tools” to “generative systems”. He points out that “[p]eople with complementary talents who
otherwise would not have known or met each other, much less found a way to collaborate without much
logistical friction, can be brought together to work on a project” (p. 95).

The #LibraryFutures Project
Twitter was launched in July 2006 and quickly became a popular social platform for individuals, including
educators, who discovered that it was a near frictionless way of sharing comments and links to resources with
others who shared their interests. Users quickly developed a shared etiquette and set of practices that enabled
them to turn the limitations of its 140-character (maximum) messages to their advantage. Writing in 2009,
Howard Rheingold recognized Twitter’s strengths as a communications channel, celebrating its openness,
immediacy and the variety of topics discussed. As a “channel to multiple publics” and a “window on what is
happening in multiple worlds,” he advocated its use as an effective way to meet people, form communities and
engage in mass collaboration. He highlighted the use of hashtags to enable participants attending classes,
conferences or online events to follow focused conversations in real time and to search for relevant messages
later. Rheingold advised that the “successful use of Twitter comes down to tuning and feeding”:
And by successful, I mean that I gain value – useful information, answers to questions, new
friends and colleagues – and that the people who follow me gain value in the form of
entertainment, useful information, and some kind of ongoing relationship with me (2009).
The purpose of the #LibraryFutures social media initiative was to support 35 students in a 13-week, third year
university Design course that began in February 2014. They were asked to identify a problem or opportunity
relating to student’s use of the University of Otago’s Central Library and online services. Working in small
groups, they engaged in research, created prototype designs and prepared a final report for the library managers,
who served as the clients for the class project. Designers often work in groups, and learning how to leverage
different skills and experiences and to negotiate different points of view are important components of a Design
education. When dealing with problems that others, in other places, are also facing, it makes sense to connect
with them to share ideas, strategies and resources. The increasing use of social media and various
crowdsourcing and collaboration tools have extended our ability to scale up collaboration beyond our
immediate, place-based context. A social networking element was incorporated into the course as a way of
exploring and demonstrating how designers and others are engaging in problem solving in a networked world.
Many courses, conferences, and other events that are partially and wholly online use Twitter as an effective
communication channel. Most of these use a hashtag derived from the name of the course or conference, which
signals that the messages are related to a specific event and are intended for a particular group. Rather than
using the course code as the hashtag, it was decided to use one that related to the issues that the class was
investigating, in order to attract a broad range of people who had some interest and expertise in libraries and
their changing uses. A search for several possible hashtags in Twitter revealed a recent message from a
Librarian in Columbus Ohio that included the #LibraryFutures hashtag. Since it was a good, short descriptor and
did not seem to be currently in use by any conference or community, it was chosen for the project. The Lecturer
ReTweeted her message using his own Twitter account, which had about 1,600 followers. The Librarian started
followed the Lecturer’s Twitter messages and, once she was aware of what the class was doing, she used the
hashtag in fourteen future messages that she thought might be of interest to the students. Later, the Lecturer
came across a synchronous TwitterChat that used the hashtag #stuvoice (Student Voice) and joined in,
mentioning the #LibraryFutures experiment. The organizer was interested and started using the hashtag to pass
on useful links. A Librarian at the University of Otago noticed one of the messages and asked what
#LibraryFutures was about. Her message included a link to a freely downloadable version of a book, Expect
More: Demanding Better Libraries for Today’s Complex World (Lankes 2012). She referred the Lecturer to
another Librarian at the university (by mentioning both in a twitter message), suggesting that she might want to
comment about a library she had recently visited at Macquarie University that had installed an automated book

679

storage system. When prompted, she responded with a YouTube video of the facility embedded in her Twitter
message. And so it went.
Within the first two weeks of the Twitter experiment, librarians and others used the #LibrayFutures hashtag to
share three freely downloadable books, several journal articles, informative blog posts, YouTube videos, recent
news stories and SlideShare presentations that were relevant to the course project. Once or twice a week, the
Lecturer used Storify (https://storify.com) to find Twitter messages that included the #LibraryFutures hashtag
and added selected tweets to the growing Storify archive (https://storify.com/mark_mcguire/libraryfuturesarchive-2014). Storify lets you add text between the messages, and this feature was used to include a running
narrative that explained what the class was doing, provided a context for the messages and explained the
strategies that were used to maximize the reach and effectiveness of the project (Fig. 1). The number of people
who visited the #LibraryFutures Storify grew steadily and, by the end of the 13-week course, the archive
consisted of 250 messages and had attracted over 1,600 views.
Student involvement and feedback
The Lecturer showed the Storify archive to the class every week, playing embedded videos from within the
archive and following links to the resources that related closely to the projects that the students were working
on. During tutorial sessions, students accessed the archive directly, finding material that helped them with their
work and discussing it with their group members. In class presentations and in their group reports, they
highlighted what resources they accessed and how they informed their project. The material that students
selected from the archive were then used to fuel discussion in seminars. During these sessions, students often
mentioned new projects and resources that they discovered as they followed links in the Storify archive. These
were added to the archive as it was projected on a large screen during the class. In this way, the #LibraryFutures
archive became a real-time, collaborative project that was created by the Lecturer, by the students, and by
interested experts within and beyond the university campus.

Figure 1: A selection from the 250 Twitter posts in the #LibraryFutures Storify archive
Students in the course were encouraged to use their social networks to extend their group collaboration online.
Many used the opportunity to set up their own Twitter account and used it for the project. Several took photos of
the university libraries, and of their own field research and design prototypes, and published them using
Instagram. Almost all of the students in the class had a Facebook account, and some chose to use it to share their
research and design ideas with their project group and other Facebook followers. Whatever social network they
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used, as long as their post included the #LibraryFutures hashtag, their messages could be found and included in
the Storify archive. The opportunity to share their research and design process online, beyond the class,
provided extra incentive to communicate clearly, professionally and regularly. Public visibility provided its own
reward. Although most of the students were already familiar with Twitter, Facebook, Instagram, Flickr,
Pinterest, Tumblr and the other social media platforms that Storify can search, they had not thought about how
these communication technologies could be used in combination as part of a conscious strategy to enable them
to collaboration online with people beyond their physical environment and their extended social circle.
Opportunities for extending online collaboration
Twitter is a quick and easy way to make contacts, exchange information and engage in limited conversations.
However, exchanges using the #LibraryFutures and related hashtags also provided several opportunities to take
limited collaborations further. The chance discovery of the #SWTOLib hashtag led to a Librarian who helped to
organize the Startup Weekend Toronto Library Edition event. When asked for permission to show a related talk
that he had uploaded to SlideShare to the class, he offered to send the original Keynote file, which included
animations and custom fonts. This was followed by an exchange over email about shared interests and
resources. An entire lecture was filled with his presentation (including a discussion of the fonts), a video of a
talk he gave about libraries and startup culture, and a discussion of the recent Startup Weekend Toronto Library
event using twitter messages, the event website, and videos of the teams presenting their design solutions.
Twitter posts with links to all of these resources were then added to the Storify archive. The course Lecturer also
had an exchange over email with a UK-based designer who was using the #librayfutures hashtag to discuss the
redesign of a local library that her company was undertaking. This led to an ongoing exchange of design ideas.
An academic from the University of Copenhagen with an interest in serendipity became aware of the class
project when a research paper that he shared with his Twitter followers was ReTweeted with the
#LibraryFutures hashtag. Discussions of possible future collaborations followed.

Conclusions
The #LibraryFutures project was a small-scale experiment in supporting a place-based course through the
strategic use of Twitter to engage with experts online and Storify to archive the ongoing conversation. The
feedback from students was positive. They made regular use of the archive and were exposed to a more
networked form of design collaboration. In future, the existing archive could be used as a starting point for a
collaboration that involved more extensive and ongoing connections with participants beyond the classroom.
Students could also be more centrally involved in the online conversation and in the creation and maintenance of
the archived resources. By learning to use online social networks as part of their design process at university,
students will be in a better position to leverage the potential of online collaboration in the workplace.
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Defining an agenda for learning analytics
Associate Professor Cathy Gunn
Faculty of Education
The University of Auckland
Learning analytics is an emergent field of research in educational technology where the use of
large, passive datasets collected routinely by online learning systems can offer unprecedented
insights into student learning and behaviour. These datasets provide objective feedback from
students to teachers, allowing the latter to check the validity of assumptions and the influence of
learning design decisions. This offers a new opportunity to inform learning design and enhance
broad understanding of learning with technology. However, translating raw analytics data into
meaningful information for teachers and learning designers currently requires a high level of
technical expertise. This paper outlines learning analytics as an emergent field of research, and an
agenda to advance understanding and promote development of appropriate methodologies for
research in learning technology.
Keywords: learning analytics, learning technology research, research methodology, evaluation

Introducing learning analytics
Interest in the use of learning analytics data to understand student behaviour in online environments has grown
considerably in recent years. Learning analytics research uses large, anonymous sets of passively collected data
as an objective source of feedback on student interactions with online learning activities. The potential to use
these data as a basis to explore the validity of assumptions about student learning and the impact of learning
design decisions is a source of considerable optimism. Researchers are working to identify and develop easy
ways for teachers and learning designers to access this information for use in their professional practice (see e.g.
Lockyer, Heathcote, & Dawson, 2013). This typically involves automated translation of raw system data into
meaningful and usable information. At least a conceptual understanding of the field is required for end users to
be able to benefit from the findings of this type of research. This paper offers a summary of definitions, and
outlines the current ‘state of the art’ for those potential users seeking to understand the possibilities to enhance
learning, without the need to develop a high level of technical expertise to access relevant information.

Defining learning analytics
Various definitions of learning analytics have appeared in recent literature. The brief summary presented here
highlights the key common elements of analytics initiatives that aim to promote the understanding of learning.
The related fields of business analytics and academic analytics are identified only to explain their different aims.
Fournier, Kop, and Sitlia (2011) define learning analytics as “the measurement, collection, analysis and
reporting of data about learners and their contexts for the purposes of understanding and optimizing learning,
and the environments in which it occurs” (p.105). According to Elias, (2011, cited in Chatti, Dyckhoff,
Schroeder, & Thus, 2012), it is an emerging field in which sophisticated analytic tools are used to improve
learning and education. Improvement can occur when data on learners’ online behaviour is processed through
analysis models to allow teachers and researchers to discover information and social connections which they can
use as a basis to predict and advise on learning (Siemens 2010, cited in Chatti et al., 2012). Campbell, DeBlouis,
and Oblinger, (2007) note that “analytics marries large data sets, statistical techniques, and predictive
modelling” and “analytics could be thought of as the practice of mining institutional data to produce actionable
intelligence” (p. 42). A key factor is the ability to understand and act upon the data collected by online learning
systems. At present, the field of study is too technical for most teachers and learning designers to engage with.
However, as the current generation of elearning tools becomes increasingly sophisticated in terms of both
affordances and functionality, they also become easier for end users to operate and understand. Many common
elearning tools including the ubiquitous LMS, websites and communication tools, now come packaged with
their own basic analytics tools. However, users still need to understand the potential benefits, at least at a
conceptual level, before they will find an incentive to explore and make use of these features however accessible
they may be.

Analytics in educational technology research
Learning analytics provide an objective and invaluable source of data that could advance the field of educational
technology research. Functionally, learning analytics represents a point of convergence between business
intelligence, web analytics, educational data mining, and recommender systems (Ferguson, 2012). Chatti et al.
(2012) link learning analytics to action research, but note at least one fundamental difference. Learning analytics
initiatives usually start with observations derived from available data, while action research begins with a
question arising from teaching practice. The relationship is complementary however, as learning analytics tools
contribute an objective data source to action research cycles where the aim is to link learning design intent with
the resulting learner behaviour, learning process and outcomes. The addition of a theoretical grounding for
learning design, and the aim to produce general as well as context specific findings will contribute to the broad
understanding of learning with technology. To achieve this aim, educational design research (McKenney &
Reeves, 2012) is a more appropriate choice than action research, which is typically a case specific approach.
The current focus of learning analytics research marks a maturing of the related fields identified above, and
offers opportunities to apply established data collection, analysis and presentation techniques to a new area of
inquiry. The new questions facing researchers are; what can be achieved with learning analytics, and what must
be done to exploit the potential? Until now, extraction and interpretation of analytics data has remained a task
for specialists, or been conducted at too general a level to produce more than numbers of page hits, time spent,
location of users or patterns of navigation. This type of information is more useful to marketers than educators.
However, it is both common and convenient for developments in an emergent field of technology to be driven
by commercial motives, while also producing tools that are useful in education. For example, recommender
systems use data gathered from previous interactions to present relevant choices to users. The same principles
apply whether users are shopping online or working through course content and activities. In the area referred to
as business analytics, performance data is used to inform institutional decision-making and for comparison
within and across sectors (Buerck & Mudigona, 2014). Academic analytics allows at risk students to be
identified in time for remedial action to be taken, and thus has an impact, if indirectly, on learning. The promise
of learning analytics is that it adds to these capabilities the potential to gather and use data to promote greater
understanding of learning than has been possible in the past. This can inform learning design and close a critical
feedback loop from learners to teachers and learning designers. Chatti et al. (2012) offer a reference model for
these converging fields of research, identifying common challenges and opportunities on four dimensions:
•
•
•
•

Data and environments;
Stakeholder interests;
Rationale and objectives;
Methods for data collection and analysis.

In the context of educational design research, application of the dimensions mentioned above would relate to the
development of a theoretically grounded learning design (rationale and objectives), collection of data to test
underlying design assumptions and to ascertain whether the stated learning objectives had been achieved
(methods for data collection and analysis). Data would be gathered through qualitative methods as well as from
system logs. Relating learning analytics to other data is an important step in the evolution of practice (data and
environment). Starting with an outline of which analytics data can or needs to be collected also allows online
systems to be adapted or built to capture it (stakeholder interests). A growing body of literature reflects the
exploratory nature of this research, and the potential to develop greater understanding of learning through such
investigations. The topic needs further attention, and with that aim in mind, this short paper proposes guiding
principles for future research.

Analytics, evaluation and new modes of learning
The emergence of learning analytics as a field of inquiry more or less coincided with the quest for greater
insight into networked learning. Retalis, Papasalouros, Psaromiligkos, Siscos, & Kargidis (2006) identified
networked learning as substantially different from previous approaches to learning with technology. Siemens &
Long (2011) and Siemens (2012) define this distinction as the concepts of connectivism and navigationism,
which have emerged as a result of the affordances of social networking technologies. Previous approaches
tended to focus more - though not exclusively - on learning by individuals. Contemporary approaches depend on
learners’ connection to, and learning through interaction with peers as well as with teachers and learning
resources. It is reasonable to assume that the evolution of networked learning is still in its early stages, with
more innovations in the pipeline. The wisdom of hindsight has proved many times that predicting an unknown
future is no more reliable than guesswork (Mason, 1998), so focus on current trends and evidence that is
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available now is the recommended approach. Researchers had not yet solved the problem of how to evaluate
learner centric uses of educational technology, when the field of study moved on to new and complex
challenges. Methodological questions remain unanswered as the quest for deeper understanding of networked
learning gains momentum. The still emergent nature of methodologies and methods for learning technology
research is an impediment to progress in this respect.
Evaluating the influence of networked learning activities and interactions is a challenging and resource intensive
task that requires more technical expertise than most learning designers and teachers are equipped with. The
range of integrated tools available to monitor learner behaviour and online interactions is growing. However,
they are not yet mature and often require translation of raw data into useful information. The need for nonintrusive, automated data collection methods is part of a wider problem facing learning technology researchers.
Gunn and Steel (2012) found a high percentage of published articles featured case studies with inadequate
details of context as well as various other research design weaknesses. Gunn (2013) described a shift from
quantitative to qualitative methodologies as a step towards establishment of appropriate methods for the field of
enquiry. McKenney and Reeves (2012) proposed educational design research as a suitable methodology but did
not define a full set of data collection methods. Learning analytics may prove to be a missing link in this
complex equation.

Trends in learning analytics research
Early learning analytics initiatives, e.g. Retalis et al. (2006) focused on the capability of a learning management
system (Moodle) to track and present data mined from web logs, and combined this with semantic descriptions
of networked learning activities. The process was technically complex and thus unlikely to appeal to many
academics. Further limitations included scalability, integration with institutional data collection systems and use
with a range of elearning tools. The field has advanced considerably since this early study. Automated data
mining and presentation tools are now available for use with different systems. Fournier et al. (2011) propose a
“data driven computational social science based in an open academic environment for educators, administrators
and learners, rather than a domain for private companies, e.g. Google and Yahoo” (p. 104) as their aims are
commercial rather than to build a body of knowledge. Some analytics tools are system specific, while others are
built to meet inter-operability standards and be usable across various networked learning platforms. The
challenge now is to automate these tools to the point where non-technically minded teachers can access and
interpret meaningful data about their students’ progress as a matter of routine. Retalis et al. (2006) described this
as non-intrusive ways to get feedback on learner progress and appraise the effectiveness of online courses. The
question then is, what is required to develop automated systems with low enough entry barriers to become part
of mainstream practice? No attempt is made to answer that question in this brief paper. Readers interested in the
range of solutions in use and under development may refer to Greller and Drachsler (2012). The focus here is on
learning analytics as one available option for systematic data collection for online and networked learning.

Evaluation is more than numbers
Phillips, Maor, Preston, and Cumming-Potvin (2012) noted that the aim to improve student learning would
necessarily involve qualitative interpretation as well as quantitative analysis of learning analytics data. This may
require collection of further data from teachers and learners, and include value judgments about their use of
learning environments. The research design would thus be a true mix of qualitative and quantitative methods,
and require collaboration between experts in computing, data mining and educational research. The emergent
state of this field of enquiry means there are few protocols to guide such collaboration, or for gathering,
integrating and interpreting the resulting combinations of data. Participative action research case studies may be
a suitable way to explore the options. Continuing the trend of collaboration across professional roles in elearning
in higher education described by Gunn, Hearne, and Sibthorpe (2011), learning analytics researchers need to
work with teachers, learning designers and students as well as technology and IT systems experts. Input from
these stakeholders is needed to guide the development and integration of tools that provide usable information to
inform subsequent action by teachers, learning designers and students. A parallel for such evidence-based action
may be found in the impact of the automated marking assistants that are increasingly common in universities.
Speeding up the turn around of feedback on assignment has motivated students to pick up marked work and use
feedback in the constructive manner intended. Prior to the introduction of these tools, hours spent on marking
and providing feedback were wasted because assignments were returned too late for students to take action
based on the information provided. It is reasonable to assume that the same principle applies to the opportunity
for teachers to receive feedback on student learning and behaviour in the form of learning analytics data. Timely
receipt of this kind of general and objective feedback will allow them to address learning challenges, design
faults or wrong assumptions before student work is complete and assignments are submitted.
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Guiding principles for learning analytics research
Perhaps the most important research question for learning analytics at present is: how can available raw data be
converted into actionable knowledge for teachers and learning designers who are not technical experts? Chatti et
al. (2011) reviewed literature from 2010 and 2011 and found few studies involving teachers in the monitoring of
student activity. Most learning analytics research focused on technical aspects of data collection, extraction and
interpretation. With the technical challenges appearing to be more or less solved, attention can turn to the use of
learning analytics in combination with other data to increase understanding of student behaviour, and to study
the influence of different learning designs and activities. The potential benefits of research in this area are clear.
The broad aims are to use evidence to promote deeper understanding of student learning in formal education
contexts, and to use this knowledge to inform learning environment and activity design. At a practical level,
studies need to identify the steps necessary to facilitate access to, and interpretation of learning analytics data by
teachers who are not technically experienced. A range of user-friendly analytics tools has emerged, though these
are not yet in widely used or understood. The use of theoretically grounded case studies from teaching practice
will help to identify the insights to be gained, and complementary qualitative data collection methods required.
Analytics data can reveal trends, connections and structures, which qualitative methods can be applied to further
explore and explain. The technology tools used to generate learning analytics data are becoming generic, and the
supporting qualitative methods well established. The research outputs produced should therefore be useful
across a range of educational contexts and stakeholder groups. This is an exciting time for research in learning
technology. New combinations of quantitative and qualitative data look set to advance understanding of learning
in unprecedented ways, while the inclusion of passively collected learning analytics data may move the long
outstanding search for suitable, systematic and reliable research methodologies forward.
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With the widening participation agenda in Australia, more students from low socio-economic
backgrounds are being encouraged to undertake university degrees, and will be expected to use
digital technologies and demonstrate digital literacies. This paper used data from a 2013 survey of
students across three universities, to examine whether there were socio-economic differences in
students’ access to and use of technologies. There were few differences in access to equipment.
There were also no differences in the most common uses of technologies, such as accessing course
materials from the LMS, and few differences between students from low, medium and high socioeconomic status suburbs. However students who received government support benefits less
frequently used technologies that related to disciplinary skills or to creating rather than receiving
content. There may be a subtle digital divide, where financially disadvantaged students are
engaging less with technologies that will most benefit their future employment.
Keywords: students, technology access, learning technology use, socio-economic status

Introduction
The Bradley review of higher education (2008) argued for widening participation in Australian higher
education, to increase the number of Australians with higher educational qualifications. The review noted that
there should be a particular focus on increasing participation from groups that were traditionally underrepresented: people from low socio-economic status (SES) backgrounds, Indigenous people and those from rural
and remote areas. These groups are also those who are most likely to be on the disadvantaged side of the ‘digital
divide’ (ABS, 2011) with financially disadvantaged people having lower access to home broadband, mobile
internet and smartphones (Wise, 2013).
Digital technologies and online and blended learning strategies are embedded in most university courses and the
use of mobile technologies is growing rapidly. Students require digital literacies in order to learn, and for
graduate employability (Oliver, 2011). The digital divide is complex (Selwyn, 2010) and needs to be considered
not just in terms of access to and use of technologies, but in terms of whether the use leads to desired learning
and graduate outcomes for the students concerned.
This paper seeks to provide some insight into whether there is a digital divide in Australian higher education,
through comparing the access to and use of common technologies of low, medium and high socio-economic
status background university students from three Australian universities.

Methodology
The study used data from the Student Expectations and Experiences of Technologies survey, developed in 2010
by three Sydney-based universities (Gosper, Malfroy & McKenzie, 2013). It was revised and repeated in
September-October 2013 by two of the original partners based in Sydney, and a further partner with a number of
campuses. The survey1 included questions about students’ access to, current use and preferred use of computers,
smartphones, tablets and other digital devices, location of learning and hours spent. Five point likert scales were
used to ask about frequency of use of: technologies in everyday life; current and preferred technologies used for
university coursework, communicating with teachers and other students; current and preferred uses of the LMS.
The scale was from never/rarely (1) to one or more times per day (5). Students were also asked to rate their
satisfaction with services and support and their overall satisfaction, and there were four open-ended questions.
1

Survey available at http://www.mq.edu.au/ltc/altc/student_it_experience

The survey also included a range of demographic questions including gender, age group, enrolment full-time or
part-time, undergrad vs postgrad, local vs international and year of course. Questions that were used to provide
indicators of socio-economic disadvantage were:
• Home postcode in Australia, which was recoded into a low, medium and high socio-economic status suburb
indicator, based on Australian government codes used by universities;
• Receipt of financial support, including Centrelink (Australian government) benefits or a scholarship;
• Whether students had entered through an access pathway for students with educational disadvantages.
The analyses for this paper compared responses across SES (low, medium, high), Centrelink benefits (yes, no)
and access pathways (yes, no) for undergraduate students. Students’ access to and use of equipment were
compared using crosstabs and chi-square tests. Current and preferred frequencies of use were compared using
one-way ANOVA followed by Tukey Alpha (for SES) and independent samples T-Tests (for Centrelink and
access pathways). As the sample and number of comparisons was large, a significance level of 0.01 was used.
A total of 3436 students responded to the survey, and approximately 75% of respondents provided some
demographic data. Of the 1794 local undergraduates who provided this data, 876 were from high SES suburbs,
734 from medium SES and 184 from low SES, with 491 reporting receipt of Centrelink benefits and 263
reporting entry through an access pathway.
Respondent description
Of the survey respondents who provided demographic data, more than 60% were female, 66% were aged 25 or
under, 68% were undergraduates, 88% were enrolled on-campus and 79% (but 88% of undergraduates) were
full time. Table 1 shows undergraduate respondent characteristics by SES background, receipt of Centrelink
benefits and entry by an access pathway. As would be expected, there was a relationship between Centrelink
and SES, with 44.6% of low SES, 29.7% of medium SES and 18% of high SES respondents receiving
Centrelink benefits.
Table 1: Respondent demographics by SES suburb, Centrelink benefits and Access pathway
Low SES
67.2
32.2

Med SES
64.2
35.3

High SES
62.0
37.7

Centrelink
65.0
34.8

Access pathway
61.7
38.3

16.8
34.8
29.9
6.5
4.9
7.0
86.9

12.4
34.1
31.2
7.2
9.8
5.3
92.6

6.5
34.7
37.3
7.8
6.5
7.2
95.4

10.6
32.2
37.6
9.8
6.1
3.6
94.1

10.2
32.5
32.5
8.5
8.1
8.1
91.9

Full-time

87.4

89.0

87.7

93.9

86.7

Avg hours on
campus
Avg hours
online

16.2

17.2

16.7

17.6

16.6

15.0

14.6

13.4

14.9

14.2

Female
Male
Age
18 or under
19-20
21-25
26-30
31-40
41+
On-campus

On average, respondents reported spending 16 hours on campus and 14.2 hours online per week, and there were
no differences between undergraduates from low, medium or high SES postcodes. Postgraduates spent
significantly less time on campus than undergraduates, but there were no differences in time spent online.
There were also no significant differences in the discipline areas studied by undergraduates from low and
medium SES backgrounds, however high SES students were more likely to be studying Business and less likely
to be studying Education. Students on Centrelink benefits were slightly more likely to be studying Humanities
and Arts and less likely to be studying Business (significant at 0.37). However, there were differences between
universities. University A had a significantly higher percentage of high SES and lower medium SES than either
University B or University C, and a lower proportion of low SES and slightly lower proportion of Centrelink

689

recipients than University C. University B had significantly more high and medium SES than University C but
was in the middle and did not differ from A and C on proportions of low SES and Centrelink recipients. There
were no discipline or university differences based on Access pathway.

Access to and use of equipment for university studies
Overall, there were few differences in access to equipment, with 96% of respondents having access to a desktop
or laptop at home, 47% having access to a tablet (iPad, Galaxy or similar), 44% having their own laptop on
campus and 81% having a smartphone (iPhone, Android, Blackberry). While 32% overall have access to a
laptop or desktop at work, this was significantly less likely for undergraduate low SES students, those on
Centrelink benefits and those entering through pathways. Those on Centrelink benefits were less likely to have a
tablet, but more likely to have their own laptop on campus and more likely to say they have access to a
university computer in computer labs or the library. Students from low and medium SES backgrounds were
more likely to have another device, such as a games console, with internet access, with 15.8% of those students
having access to such a device compared with 11.9% of high SES students. Postgraduates, who are also older
on average and more likely to be part-time, were less likely to have access to a smartphone and also less likely
to have access to a laptop or university provided computer on campus.
In terms of actual use and preferred use of equipment for coursework, there were few differences between the
undergraduate student groups. Undergraduates from low and medium SES backgrounds were more likely than
high SES to report using university computers most often for coursework and preferring to use them most often.
However, low SES students also reported more frequently studying anywhere using mobile technologies (3.75
vs 3.45). Undergraduates on Centrelink benefits were less likely to report using their laptop on campus most
often for coursework, and used a computer at work less frequently.

Use of technologies in everyday life
Respondents were asked about their frequency of use of 22 different technologies. The most commonly used by
all respondents were SMS and email (each used by 92% a few times a week or more), internet search engines
(91%) and Facebook (81%) and the least used were virtual worlds (3%), social bookmarking (6%) and audiovideo software (7%).
There were few group differences, and those that did occur related to software that was used on average a few
times a semester (2 on the 5 point scale) to a few times a month (3). Compared with medium SES respondents,
low SES used Twitter more often (mean 2.18 vs 1.83) and other social networking sites more often (2.6 vs
2.25). Students on Centrelink benefits were also likely to use Twitter more frequently (2.09 vs 1.86). Compared
with high SES, medium and low SES used data analysis software less often (high mean 2.55, medium 2.28, low
2.32), and low SES used wikis less often (2.97 vs 2.73). Students on Centrelink benefits also used data analysis
software less often (2.17 vs 2.53), along with less frequent use of presentation software (2.43 vs 2.62) and eportfolios (1.45 vs 1.64). All these tools could be seen as more work-related rather than social.

Use of technologies for learning and communicating at university
Respondents were asked about their frequency of current and preferred use of 25 technologies for learning in
their course. These ranged from those used primarily to access information (including library databases, internet
search engines, wikipedia and lecture recordings), to those used for collaborative work (eg Facebook groups,
wikis, document sharing) to those primarily for content creation (creating blogs, audio-video materials, eportfolios). The most frequently used was internet search engines, with 79% of respondents using them a few
times a week or more. Fourteen technologies, including all of those used for content creation, were used a few
times a week or more by less than 10% of respondents.
There were only three differences in frequency of use between SES groups, with low SES using library tools to
find resources less often than medium or high (low 3.02, med 3.22, high 3.18), using wikipedia less often than
high SES (3.02 vs 3.18), and using discipline-specific software less often (low 1.60, med 1.84, high 1.91). There
were more differences between students on Centrelink benefits and others, with Centrelink recipients less
frequently: using RSS feeds, creating audio/video materials, developing a private blog, creating wikis
collaboratively, using social networking sites other than Facebook for groupwork, developing an e-portfolio,
using web conferencing, creating websites, using discipline-specific software or discipline-specific apps
(differences ranging from 0.12 to 0.21). There were no significant differences between groups in preferred use,
with all groups expressing a preference for more frequent use of almost all technologies.
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Respondents were asked separately about how often they used and would prefer to use features of the LMS.
The most frequent use for all students was for accessing online readings and course materials, with 63% using
these a few times a week or one or more times per day. There were few differences across SES groups, with
Low SES groups using Turnitin to check assignments before submission more frequently than Medium SES
(Low 2.58, Medium 2.33) and expressing a greater preference than high SES for more frequent access to lecture
recordings (3.87 vs 3.62). Centrelink recipients were less likely than others to: post comments in discussions,
get assignment feedback online, use group areas for assignments, use Turnitin for checking assignments,
contribute to a blog or wiki. Again, although differences were significant, they were small (0.16-0.24).
In relation to communicating with teaching staff, students most often used, and preferred to use email,
communication tools in the LMS and face-to-face meetings. There were no differences between SES groups on
either current or preferred method. Students on Centrelink benefits had lower preferences than others for the
generally less preferred methods of instant messaging, phone calls, collaborative technologies and social media
other than Facebook or Twitter (differences 0.16 to 0.22).
In relation to communicating with other students, the most often used and preferred methods were SMS,
Facebook, face-to-face and email. Low SES students used SMS more often than others (low 3.34, medium 3.19,
high 3.06) and preferred it even more often (low 3.50, medium 3.33, high 3.21). Similar to their communication
with teachers, students receiving Centrelink benefits less frequently used or preferred to use phone calls and
social media other than Facebook or Twitter, and less frequently communicated through the LMS.

Discussion
The results pointed to a pattern of substantial similarity in the use of technologies by all student groups.
Students had similar access to equipment, with the exception of tablets, and there were no differences in use of
common technologies, such as internet search engines and Facebook, either for learning or in everyday life.
As the use of technologies and the LMS within a course is substantially influenced by the course’s learning and
assessment requirements and the technologies provided by academic staff, relatively few differences were
expected. While there were no differences in use of technologies that enabled access to information, it was
notable that the technologies that were used less frequently by Centrelink benefit recipients involved content
creation, contribution to discussions, blogs or wikis or seeking feedback online. Both low SES students and
Centrelink recipients were less likely to use discipline-specific software or apps, and Centrelink recipients also
less frequently used work-related technologies in everyday life. These differences in use, while small, might
have consequences for the digital literacies that these students develop and potentially for their employability
skills in professions where disciplinary software capabilities are assumed.
Selwyn (2010) points to the subtle forms of exclusion inherent in class-based choices of applications by
individuals, and also by the differing discipline and course-based choices made in university courses.
Universities may provide access to computers, mobile technologies, and applications but how courses are
designed to facilitate digital learning outcomes, and how students make course choices, may determine whether
students’ experiences reduce or replicate digital inequalities. Further research is needed to ascertain whether
subtle differences in technology use might influence later outcomes for students.
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This paper investigates tertiary language students’ experiences of the social networking site
Facebook for out-of-class language exposure. It draws on the findings of a larger study on the use
of Facebook for informal language learning, and focuses on 1) the connections between language
students and their native speaker Facebook friends, 2) students’ digital writing practices and 3)
students’ perceptions of the value of informal learning on Facebook as opposed to classroombased formal study. The findings of the study indicate a disconnect between informal and formal
learning practices and suggestions will be provided to bridge this gap.
Keywords: language learning, social networking sites, informal learning, higher education

Introduction
Most tertiary language students in New Zealand have one thing in common: They are on Facebook and they
have Facebook friends who are native speakers of the language they study (table 1). Opportunities for “adding”
native speakers are numerous, helped by the growing mobility of language students through exchange
programmes. Take Ben (pseudonym), a 3rd year Japanese student:
after returning from a 6-month exchange in Yokohama, Japan, I ended up with hundreds of new
Japanese friends, many of whom were keen to keep in touch afterwards. … Needless to say, I
have spent many days and nights online chatting with my exchange friends in Japanese. (quoted
with permission)
While it would be difficult to measure Ben’s language development it would be fair to say that his Japanese is
benefitting from these chatting sessions. Sockett and Toffoli (2013) have observed unexpected language gains in
language students, which they explain by their involvement in such informal online language practice.
This paper investigates the use of Facebook for informal second language (L2) practice and how it relates to
formal language instruction.
Multilingual Facebook
Facebook, with 1.32 billion users is currently the most widely used social networking site (SNS). Ten years of
social networking activity have shown that trends change. Once popular SNSs such as MySpace or bebo already
seem to be a thing of the past. Similarly, SNSs used in countries outside of the United States such as StudiVZ
(Germany), Mixi (Japan) or Orkut (Brazil) are losing members or are shutting down. As social network users
from around the world are migrating to Facebook – over 80% of people on Facebook live outside the USA and
Canada - the SNS adjusts to this global market. Language settings are now available in 70 languages and
automated translations are offered for posts in different languages. This multilingual global arena enables
language learners to communicate both with their immediate social circles and with their friends in different
parts of the world. (All statistical information on the use of Facebook in this paragraph is taken from
http://newsroom.fb.com/company-info/)
Informal language learning
Informal learning
Chances are that Ben does not go on Facebook to practice his Japanese but to talk to his friends. The language
practice occurs nevertheless but is not tied to “curricular and evaluative consequences” (Meskill, Guan & Ryu
2012, p. 1138) and is therefore considered to be informal learning. Ben might notice new words or expressions
during his conversations but most of his learning will be incidental and non-conscious. While chatting with his
Japanese friends, he is not a language learner but a language user, engaging in personal conversations. Informal
learning is, according to the European Guidelines for validating non-formal and informal learning:

Learning resulting from daily activities related to work, family or leisure. It is not organised or
structured in terms of objectives, time or learning support. Informal learning is mostly
unintentional from the learner’s perspective (p. 74).
Informal language
Chances are that Ben is also using informal language. Chat is a written mode of communication with the
characteristics of oral conversation. It is considered informal, as opposed to the formal writing style used in
university assignments and essays. Chatting can also involve specific online writing conventions, also referred
to as “netspeak” (Crystal 2001). Thorne and Reinhardt (2008) use the term “digital vernacular” to describe texts
that are shaped by the affordances of online communication channels. Facebook chat (person to person, group,
parallel), asynchronous private message, status update and commenting have “unique interactional, discourse,
and genre features” (Reinhardt 2013, np) and their use will develop specific language skills in L2 learners.
The omnipresence of Facebook in the lives of language students has, of course, caught the attention of language
teachers, many of whom are Facebook-users themselves. Promnitz-Hayashi (2011) for example, had ESL
students in Japan set up Facebook profiles and interact with each other in a secret group. Blattner and Fiori
(2011) got their Spanish students in the United States to explore conversations of native speakers in Facebook
groups with the aim of raising their sociopragmatic awareness for native speaker online practices. In another
study (Mills 2011) students of French set up simulated Facebook profiles to engage in joint tasks. These
activities reflect the sense of innovation and creativity of teacher-researchers and their recognition of the value
of informal learning environments and digital practices. These interventions have been classified as formal use
of Facebook (Lamy 2013; Meskill, Guan & Ryu 2012) because they are an integrated part of language lessons.
Further, they are based on pedagogical assumptions, and not on the online experiences of language students.
The socially networked language learner
To shed light on the actual online practices of language learners, some results of a larger study on online
informal language learning will be presented. The original study investigated the perceptions of 191 language
students (Chinese, French, German, Japanese and Spanish) of Facebook as a space for out-of-class L2 exposure
and practice. This overview focuses on the relationship between language students and their native speaker
friends, the students’ writing practices and their perceptions of Facebook versus classroom-based language
learning.
Language students and their Native Speaker Facebook Friends
As mentioned in the introductory paragraph, most intermediate and advanced language students are on
Facebook and have Facebook friends from the language they study (NSFBF). Most of these connections result
from time spent in the target language country during a high school or university exchange. These language
students also met many native speakers in New Zealand. 50 of the 60 comments referred to encounters with
native speakers in their immediate environment: they had met native speakers during their exchange to New
Zealand, at school and at university, while traveling or working, through friends and family, at parties, in church
or at a tramping club - only one of them indicated that they had met them online through other Facebook friends.
The social networking site was perceived as a tool to maintain these relationships after native speakers had
returned to their countries or the language students had returned home from their exchange.
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Table 1: Native speaker Facebook friends and language exchange at different language levels (n = 179)
Combined
Beginner
Intermediate
Do you have Facebook friends who are native speakers of the language you study?
Yes
86.8%
77.4%
88.9%
No
13.2%
22.6%
11.1%
How have you met these native speakers?
Language exchange
77.5%
67.9%
82.6%
University language match programme
16.2%
10.7%
13.0%
Holiday
34.2%
46.4%
32.6%
Other (please specify)
60
13
27

Advanced
96.7%
3.3%
80.0%
20.0%
32.0%
20

Use of online writing spaces and digital writing practices
For communications with their NSFBF, participants preferred the use of the private channels - chat or private
message - over public announcements and interactions through posts and comments. However, chatting was
perceived as difficult for conversations with European NSFBFs because of the 12 hour time difference from
New Zealand.
A couple of times a week we will have a conversation when we are both awake, so either very
early or late.
My friends with whom I communicate with in the languages that I study, we prefer to
communicate using the private message system, rather than posting on a each others wall because
of the benefit of it being more private. I would almost always then write my messages to them in
their native language.
Participants described their online language generally as informal, using colloquialisms and slang, and typical
online practices such as the use of acronyms and emoticons. Some used the asterisk to self-correct in a following
entry depending on the circumstances and on the person they were talking to.
I have picked up much more slang through this, and increasingly use the French text expressions
(MDR for lol etc), I hardly ever self correct, unless I think they won't understand me.
Successful communication was perceived as more important than linguistic accuracy – which also explains
occasional switching between languages. Comments revealed that participants were well aware of appropriate
language registers. Host parents and teachers – also amongst their lists of NSFBFs – were addressed more
formally than friends. This supports Barton and Lee’s (2013) claim that “online users know very well how to
deploy their linguistic resources in different contexts for different purposes and to different people” (p. 55-6).
The use of informal or formal language depended on particular situations but also on personal preferences. This
participant describes her deliberate use of formal language.
I don't try to use any sort of text language, I stick to fully written words and phrases ... I will
correct myself with * if I notice I've made a mistake ... if I don't know a word sometimes I will
preface it by saying I'm not sure that I'm using hte right word
Finally a word on emoticons. Most participants used emoticons in their L2 interaction to the same degree as in
their native language. The only exception were the Japanese students who used more emoticons in Japanese than
in their native language, because it was perceived as a cultural practice.
Emoticons are a major part of Japanese, especially for young people and i've picked up a lot of
different emoticons that i've seen my japanese friends using that I wouldn't have learnt in class.
The presented excerpts indicate that language students use Facebook to communicate with NSFBFs in their L2.
Their L2 digital practices seem to be shaped by their personal experiences and preferences of online interactions
and adjusted to the L2 context (e.g. language mixing, uptake of L2 conventions, such as emoticon use). This
leads to the next question: How do their L2 online experiences relate to their formal language study?
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Language learning on Facebook and in the classroom
Participants were very clear about the different functions of Facebook and of the classroom for language
learning. The thematic coding of the open-answered questions about language learning on Facebook and in the
classroom revealed that Facebook was perceived as good for learning informal language (mentioned 56 times),
for having conversations (31) and for the informal setting (10). However, nine participants could not see any
value in Facebook for language learning and wrote “nothing”. The classroom setting, on the other hand, was
valued for the instruction it provided (25), grammar (35), structure (21), opportunities to speak (20) and real
interaction (5). Eight participants reinforced that the classroom gave them “everything”. These responses
indicate a perceived disconnect of the two environments. While Facebook provided students with opportunities
for language use, embedded in a cultural context, they did not make use of these experiences in the classroom
setting.
[Facebook provides] Contact with real native speakers and more about their culture, what they are
interested in, the music they listen to, the videos they watch, photos of them travelling around
France etc.
It can be good to see other people using it to communicate. I don't think it helps with actually
studying for the papers though
The perceived gap between language use for personal purposes as opposed to study seemed also to prevent
language students asking their NSFBF for advice or help in their language study. Some said that they might
occasionally ask for “proper phrasing”, for an oral test or a presentation but in general they only asked for help
when they were “desperate” or “really stuck”.
Implications for language education
Many intermediate and advanced language students are well and truly connected with native speakers – most are
personal friends - and they are using their L2 for their online conversations. They are exposed to the language
and culture of their area of study, however, they are not able to apply this knowledge in the classroom. To close
the gap between the informal and the formal, educators need to start acknowledging and encouraging their
students’ out-of-class L2 engagement and implement learning activities that allow learners to draw on their
experiences as language users. Here are a few considerations and suggestions:
• Teachers need to recognise that their students have developed preferred interactional styles and that training
students in appropriate Facebook-use (Prichard 2013) or in “Facebook-literacy” (Reinhard 2013, np) will be
of little value.
• Students should be encouraged to use their NSFBFs as a resource and act with the knowledge that seeking
information from a native speaker is not cheating.
• Students have their individual L2 experiences but also their individual views on the value of online
communication. It is crucial that educators do not assume that students want to use their Facebook resources
(or even Facebook) and consult students about their preferences.
• As trends and digital practices change, teachers need to be prepared to reconsider and reinvent their
educational practices.
The integration of informal learning practices into the classroom creates a complex learning environment in
which the educator ceases to be the expert and in which the formal ceases to be the ideal. It opens the door for
real-life language use and enables teachers to support a more complete language development in their students.
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The one-eyed king: positioning Universal Design within
learning and teaching at a tertiary institution
Thomas Kerr, Iain McAlpine, Michael Grant
Learning and Teaching Centre
Macquarie University
This paper describes the implementation of universal design (UD) principles in a tertiary setting
from an educational design perspective. It discusses how those responsible for implementing this
relatively new approach to learning design are building a dialogue around UD in education and
willing cooperation from staff in the development of its use in course design at the institutional
level. The nine principles of UD are described, together with the three principal models that apply
UD to learning. An implementation plan, currently in development at a metropolitan university,
maps out how the educational development team is building acceptance of UD principles across
the campus in the design of all future learning materials.
Keywords: universal design, education, UDL, UDE, UDI, accessibility, learning and teaching

Introduction
In the kingdom of the blind, the one-eyed man is king. (Greek proverb quoted by Erasmus c.
1520.)
The proverb quoted above makes a cogent point about attitudes to disability. Although obviously meant to be
an analogy of how privilege always depends on your point of view, reading the quote in a literal sense allows
the conclusion that a disability such as partial blindness which in one context might evoke feelings of pity,
compassion or even disdain, in another, where partial sight supersedes a complete lack of vision, might reposition a disability as a superior characteristic; it all comes down to the context. As with most proverbs, it is
intended to provide the reader with a lesson on life; in this case providing a new perspective on how people
should think about difference in either a literal or figurative sense. The idea of dealing equitably with difference
is one of the primary drivers behind the application of universal design (UD) principles in educational settings.
Universal Design has been defined as “the design of products and environments to be usable by all people, to
the greatest extent possible, without the need for adaptation or specialized design” (The Centre for Universal
Design, 1997, para 2). From an equity of access to education perspective, the question we are trying to answer
in positioning UD within learning and teaching at our institution is as follows: How do you most efficiently
transform traditional programmes, learning materials and artefacts into formats that provide equitable access to
the widest possible audience, likely consisting of learners with different needs and abilities, and whose first
language or cultural background may differ markedly from the “norm”?
This paper describes the drivers for the changes to design practice that will include UD principles, the
challenges facing the implementation team, the UD principles themselves, and the three major models for UD in
education that were drawn from current literature and practices covering inclusive education. It then outlines
the UD implementation plan and the long-term goals of the programme as a whole.
Drivers for change
Macquarie University has recently listed one of its strategic priorities as: “a commitment to inclusiveness
through targeted and sustainable collaborative programmes …” and “a commitment to the principles of
sustainability” (Office of the Vice-Chancellor, 2014). A strategic step in support of the university’s aim of
providing wider access to education has been to encourage the development of online units in departments
across the campus, currently used in both blended delivery and distance modes. The learning challenges of
individual students with equity and accessibility needs accessing these units are currently met through the
Campus Wellbeing unit and the university library, however the Learning and Teaching Centre (LTC), which
assists in the development and delivery of all online units at Macquarie, has determined that an institutional
design approach that could work for all students would better meet the need for inclusivity and sustainability.
The LTC’s design solution is to implement the use of UD principles in its own educational development
practices and to encourage the uptake of this approach by all staff involved in the production of learning

materials across the campus. The UD programme was facilitated by the employment of two designated
Educational Developers for Universal Design, who are currently developing a strategic five-year plan to
encourage and educate staff about the use of UD principles in learning and teaching practices. Universal Design
is, by its own definition, an inclusive practice and provides a viable alternative to the current expensive and
time-consuming practice of meeting the needs of individual learners on a case-by-case basis (Nganji, 2012).
Other behavioural drivers may impact the educational design process, such as the legislative environment
surrounding the implementation of the design approach. Mandated change that includes penalties for noncompliance, for example, is usually seen as a strong motivation to bring about that change. While Australia has
federal legislation in place to deal with issues of discrimination (Australian Government Legislation, 1992), the
implementation of UD principles at the institutional level is largely still at the policy development stage.
Alternative drivers for change include social justice issues that revolve around equity of access to education, and
cost/benefit issues that consider the affordability of implementing change measured against the benefits that will
accrue as a result of the change.
Implementation challenges
Based on anecdotal evidence to date, UD approaches are typically seen by academics at our institution as
potentially onerous and time-consuming activities that will merely add to a teacher’s workload and provide little
obvious benefit to learners (Berquist & Sadera, 2014). Another objection frequently heard is that despite the
fact that UD makes good sense from an equity standpoint; there is currently no money set aside to pay for its
development. Johnson and Fox (2003) summarise challenges to the introduction of UD in tertiary settings as:
• concerns by faculty members on time limitations for introducing UD-based changes to curriculum;
• resistance at the faculty level to changes to traditional teaching delivery approaches, which may be due, in
part, to a limited understanding of pedagogy as opposed to their own discipline-based knowledge;
• “limited awareness of diverse learning needs, adult learning theory and its impact on college students with
and without disabilities”; and
• a lack of staff awareness of both available assistive technologies for implementing UD and the availability of
training in their use (p. 16).
Consequently, a major challenge for the team is to change the context of UD implementation to one where it is
re-positioned as an approach that can augment teaching practice, opening up many new possibilities for
extending the learning to a broader range of students. The approach adopted by the UD programme team is to
demonstrate how UD practices are largely simple and straightforward, how some UD principles may already be
included in the curriculum design process, and how using this approach will not add significantly to the cost of
educational development.
UD principles
So how might changing the context of implementing UD principles in an educational setting impact its uptake at
the institutional level? Initially, it will involve incremental changes to an overall learning strategy that will
eventually bring about inclusive, accessible practices, based on a series of sound universal design principles.
Nine principles of Universal Design
UD is an approach that, when applied to learning design, seeks to address multiple learning styles and abilities
by building more flexible learning systems and artefacts that allow students some choice in how the material to
be learned will be accessed. To be clear, UD used in a learning context is not about designing for learning or
physical disability, but rather designing for broad access to learning materials by any learner. The first seven of
the nine principles that define universal design in practice were originally derived from an enlightened view of
architectural practice, that is, an attempt to provide equitable and inclusive access to landscapes, buildings,
artefacts and physical tools. Seven principles of UD are listed below.
1. Equitable use: useful and marketable to people with diverse abilities.
2. Flexibility in use: accommodates a wide range of individual preferences and abilities.
3. Simple and intuitive use: easy to understand, regardless of the user's experience, knowledge, language
skills, or current concentration level.
4. Perceptible Information: communicates necessary information effectively to the user, regardless of
ambient conditions or the user's sensory abilities.
5. Tolerance for Error: minimizes hazards and the adverse consequences of accidental or unintended actions.
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6. Low Physical Effort: can be used efficiently and comfortably and with a minimum of fatigue.
7. Size and Space for Approach and Use: appropriate size and space is provided for approach, reach,
manipulation, and use regardless of user's body size, posture, or mobility (The Center for Universal Design,
1997).
A further two principles from the Universal Design for Instruction (UDI) model are mentioned below.
8. A community of learners: the instructional environment promotes interaction and communication among
students and between students and faculty.
9. Instructional climate: instruction is designed to be welcoming and inclusive. High expectations are
espoused for all students (Scott, McGuire & Foley, 2003).
Three UD models for learning
The terms Universal Design for Learning (UDL), Universal Design in Education (UDE) and Universal Design
for Instruction (UDI) all have currency in the field but may carry different meanings in different developmental
contexts (McGuire, Scott & Shaw, 2006). These terms represent the three primary models used for UD
approaches to learning and are discussed below.
Universal Design for Learning (UDL)
The Center for Applied Special Technology (CAST) group coined the term “Universal Design for Learning” in
the early 1990s, stating that UDL leverages “the flexibility of digital technology to design learning
environments that from the outset offered options for diverse learner needs” (Meyer, Rose & Gordon, 2014, p.
3). According to Meyer et al. (2014), the challenge for UDL is to account for disparate ways of knowledge
representation and understanding by providing measures such as:
• multiple means of representation for learning materials;
• multiple means of action and expression, i.e. activation of knowledge; and
• multiple means of engaging with bodies of knowledge (p. 4).
Universal Design in Education (UDE)
“Universal Design in Education” is a term coined by Bowe (2000) to describe how curricula can be changed to
provide wider access to learning materials, as opposed to assistive technologies that accommodate the needs of
specific learners (p. 2). He points out that a UD design approach maximizes the usability of learning materials
and is usually “far less expensive” than assistive approaches that are tailored to the needs of a limited number of
learners (p. 2). Bowe’s assertion that UD design approaches are cheaper to implement than traditional
approaches needs to be tested in some way if it is to have any true validity. This will consequently be one focus
of the evaluation strategy planned for the UD implementation programme at Macquarie.
Universal Design for Instruction (UDI)
Universal Design for Instruction specifically addresses the needs of trainers and trainees by applying the
principles of universal design at the instructional level (Scott, McGuire & Foley, 2003). It takes an holistic
approach to programme design which promotes communities of learners and inclusive practice, as indicated by
the addition of Universal Design principles 8 and 9, listed above.
There is a fair amount of overlap in the models. We believe each model has something to contribute to the
current effort to promote the use of UD principles in learning approaches and the design of instructional
materials. Preliminary investigations by McGuire et al. (2006) indicate that the field currently lacks a clear
taxonomy of relationships where terminologies, shared principles and overlapping concerns can be laid out.
With this in mind, Macquarie’s UD development group has initiated an implementation plan that will include a
taxonomic view of the UD models, terms and principles that can assist the planning process.
Developing a programme for implementing Universal Design in educational practice
The development group is currently in the process of designing an implementation plan for the dissemination of
universal design principles across all faculties, with the goal of ensuring that all new learning materials
developed at the University use UD principles at the primary design stage over the next three years. A longerterm plan is to retrospectively ensure that all materials used for learning purposes are re-designed with UD
principles by 2020.
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As a first step in achieving these goals, the development group has designed a development programme with the
aim of directly addressing the need to provide equitable access for students and staff on two levels.
1. In a material sense, to explain Universal Design principles and their use in educational settings, and to
introduce staff at the University to the methods, tools, and resources based on UD principles that are able to
produce learning materials and ancillary documents, providing the widest possible access to materials for all
students and staff. MQAS Orange, for example, is a built-for-purpose tool based on Kerr and Baker’s
(2013) ‘Six Practical Principles for Inclusive Curriculum’. It is designed to assist this process by providing a
curriculum checklist for inclusive practice and strategies to enhance accessibility.
2. In a conceptual sense, to initiate a broadly-based discussion of how the use of UD principles as a design
framework makes sense from a pedagogical, economic and equity point of view when teaching and support
staff set about creating learning materials and curricula. In order to achieve this aim, we have initiated a
series of faculty-based discussions where professional and academic staff and students have the opportunity
to contribute to the discussion. Thus providing the development team with valuable feedback on the key
issues involved in implementing the development programme from the end-users’ point of view.
Future challenges
We see our immediate challenge as a mapping exercise where current attitudes and understandings amongst
staff about Universal Design and its potential application to their teaching practice are first ascertained through a
broadly-based survey. The results of this study will inform the design of a targeted education campaign for staff
with the aim of explaining the principles of UD in the local institutional context, and showing how the use of
UD in learning design practice will provide pedagogical, ethical and cost benefits for students and staff at this
university. Our long-term aim is to see institution-wide acceptance of UD principles as the basis of learning
design and, ultimately, the development of UD as a mainstream practice at our University.
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Exploring the use of micro-credentialing and digital
badges in learning environments to encourage motivation
to learn and achieve
Richard Elliott, John Clayton
Emerging Technologies Centre
Waikato Institute of Technology
Jun Iwata
Shimane University
For the last 20 years the benefits of networked communities, interactive media, online tutorials,
and e-learning applications have been investigated for the provision of education in New Zealand.
In monitoring individual performance, a range of measures can be used, such as allocated grades,
credits earned, and activities completed. These specific measures are institutionally controlled,
have limited reach beyond the institution and, in isolation, do not truly represent a learner’s
progress, proficiency or acknowledge a learner’s achievements. This paper argues that digital
micro-credentials, often called badges, can be used as valid indicators of accomplishment, skill,
knowledge or interest. In formal educational environments endorsed credentials, with defined
learning outcomes, can be used for certification purposes. This paper will contend that microcredentialing ecosystems create a broader picture of a learner’s educational achievement by
providing the infrastructure for individual learners to demonstrate their knowledge, skills and
achievements through the display of endorsed digital micro-credential collections.
Keywords: micro credentials, digital badges, elearning, motivation, competency, e-portfolios

Context
Learners constantly acquire new skills, knowledge and capabilities in both formal and informal environments.
Informally they learn from clubs, societies and sports teams. Formally they engage in structured courses from
educational institutions and professional associations. Increasingly these learners are using a range of
technologies to communicate and share their experiences. This fragmentation of learning and diversity of
environments presents a unique challenge to industry, educational providers and learners (Waller, 2012). The
New Zealand Tertiary Education Commission (TEC) recognises this diversity of learning and is actively
pursuing a vision to support the creation a coherent system of academic and vocational pathways for learners in
full and part-time education and training in a variety of settings. In essence they want to build a tertiary
environment that encourages the personalisation of learning. (Tertiary Education Commission, 2012). The
Waikato Institute of Technology has undertaken a number of initiatives that investigates the infrastructure and
framework required empowering learners /employees to create a holistic view of their achievements through the
earning and pictorial display of earned “micro-credential / badge” collections. These collections will enable
them to signal current capabilities and personal achievement to their peers, employers, professional and social
groups. They also allow institutions/industry to review and assess the abilities of individuals and then guide the
creation of personal, educational and career development plans.

Theoretical framework
In modern, flexible, technology-enabled, educational environments learners are able to choose the time, place
and pace of their learning event. While educators will provided materials and structure learning activities to
ensure participants meet identified performance criteria, the ultimate responsibility of achieving the criteria is
transferred from the instructor to the learner. In these more personalised environments learners need to be more
self-motivated and self-directed (Clayton, 2012). A fundamental criterion for the success of these learning
environments is the provision of validated feedback, formative and summative, that will motivate learners to
continue complete activities presented. micro-credentials and digital badges are increasingly being used as
indicators of accomplishment, skill, knowledge, or interest. Indeed it is argued the micro-credentials and digital
badges awarded provide a broader picture of learning achievement than the award of a final grade from formal
educational offerings (Goligoski, 2012).
The literature agrees a 'badge' is a symbol or indicator of an accomplishment, skill, quality or interest that can be

shared across communities (Goligoski, 2012). Digital micro-credentialing has manifest itself in the use of digital
badges to clarify, validate, describe and define the skills, knowledge and capabilities learners have acquired
(Elkordy, 2012). The use of micro-credentialing and associated digital badges is gaining momentum worldwide
with many institutions adopting a digital badge framework for their students (Walshe, 2014). In this paper it
may appear the terms micro-credentials and digital badges are used both interchangeably to indicate personal
achievement. However, the authors argue there are subtle differences between them. For the authors of this
paper micro-credentials are only awarded on the acquisition of specific knowledge or demonstrated competency
of an identified skill. They are then validated by recognised professional bodies or educational institutions.
While a validated indicator, a digital badge is awarded, the conditions associated with the award of the microcredential are maintained by the formal credentialing bodies. In essence they indicate competency and
compliance and as such they could be regarded as a “summative” award. Digital badges however, are awarded
to indicate progress being made or activities undertaken. For example they can recognize participation in group
activities, support of other learners or signal progression in particular activity. While an aggregation of a number
of these badges could result in a summative award, this is not the purpose of the award. The main purpose is to
encourage learner ongoing engagement which can be seen to be motivational. As such they could be regarded as
formative awards.
Badges and micro-credentials are designed to indicate, to a range of stakeholders, the specific competencies,
knowledge and capabilities acquired by the individual. Therefore, how, when and where they are displayed is of
critical importance; a digital portfolio provides a useful mechanism. Although portfolios can serve multiple
purposes, process, reflective or learning (Granberg, 2010), It can be argued that digital portfolios are, in essence,
the purposeful collection of a learner’s educational, social and personal achievements. This collection can be
structured to exhibit to different target stakeholders the learner’s abilities. In formal accreditation environments,
digital portfolios can provide a space where learners’ evidence of their competencies and achievements can be
stored, systematically evaluated and displayed. In essence they allow learners to illustrate, to their peers,
colleagues and other stakeholders, their progress, indicate their proficiency and acknowledge their achievements
(Kim, Ng, & Lim, 2010).
Micro-credentialing and digital badges in action
Since 2011 the authors have been involved in a number of initiatives, practical and conceptual, evaluating the
potential impact of badge / micro-credentialing ecosystems on educational delivery and ongoing professional
development in the health sector. Two key projects have been undertaken:
• The first investigated how digital badges could increase learner motivation, achievement and retention due to
immediate feedback being provided through flexible, on-demand, validated recognition of a learner’s current
capabilities and achievements in the form of a series of badges. This project focused on the use of badges in
an English language course for Japanese medical professionals run by a university in Japan
• The seconded explored how micro-credentials could be established, articulated, supported and validated
through an industry-based ecosystem. The project examined the concept of micro-credentials to identify
compliance with currency and competency of practice in the health sector, specifically in this case, nursing.
Medical terminology and digital badges
For Japanese medical professionals English has become increasingly important. There is growing need for these
professionals to understand and use English at conferences and/or workshops, to keep up to date with medical
processes and procedures published in Western medical journals and there are ever increasing opportunities to
communicate with other medical staff and patients in English. However, the curricula at medical schools in
Japan are so extensive that the time allocated for English classes is usually very limited, which means those
classes often do not have the depth or scope to improve the English communication skills of medical students to
the level necessary for their future career. To address these issues an existing digital course offering, Medical
Terminology, was re-designed to suit students’ needs and align with learners’ current capabilities. This redesign was focused on:
• Helping learners identify and engage with the suitable level of information and in appropriate level of
activities, and
• Encouraging learners to independently engage with the review materials identified and participate
autonomously in practice activities
To aid learners identify the appropriate place to begin their learning activities, the quiz functionality of the
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learning management system (LMS) Moodle was used to create a “self-reflective framework”. These
frameworks, through a series of statements, challenge learners to reflect on their current level of competency in
medical terminology. When the learner has responded to all the questions they are provided with specific
feedback on their current competencies and then on which module(s) to review and which skills they need to
develop. As the learner reviews the self-identified modules they are presented with a range of specific quizzes,
developed in the Moodle LMS, to check their vocabulary and understanding on the topic. When learners have
successfully completed the requirements of the module tests identified, they are awarded, using the LMS badge
functionality, the associated module ' badge'. When learners have completed the requirements of all the module
badges they are awarded a “course credential” which means they have successfully completed the basic medical
terminology course. All the badges learners have earned have been designed to be displayed in a learner
portfolio. This will serve to increase learner accomplishment and satisfaction, but can also be used to
demonstrate to their peers, family members and others what they have learned, rather than what was taught.

District Health Boards and micro-credentials
In the health sector in New Zealand, nurses are required to undertake a review of currency and competency of
practice on an annual basis. To provide a conceptual framework for development, the authors developed a
scenario of “Digital Dashboards” and the steps are outlined below.
Step 1: Creation of micro-credential: Discipline experts establish the performance criteria for an identified
competency and create an appropriate badge. Professional bodies, certification agencies or health boards
identify the specific collection of endorsed badges appropriate to the performance of an identified role. At this
phase the badges are displayed in neutral colours.
Step 2: Earning Micro-Credentials: Using a self-reflective framework, employees purposefully review the
endorsed collection, identifying their current capabilities against the stated performance criteria. On completion
they use an e-portfolio to submit evidence to demonstrate achieved competence against identified badges. If
they cannot demonstrate competency they identify the professional development required to complete the
collection. Again, the badges are displayed in neutral colours
Step 3: Awarding Micro-credentials: First, evidence is reviewed and details, such as the date performance
criteria were met, place issued, expiry and/or renewal dates, are embedded (referred to as baked) within the
awarded badge meta-data. At this stage the identified badge displayed is green. Secondly, the professional
development plan is reviewed and appropriate details (such as target date for completion) are noted on the
incomplete badge within the collection. At this stage the identified badge displayed is yellow. If an employee
has not addressed the requirements of a badge, the badge is set to red.
Step 4: Displaying Micro-credentials: The endorsed badge collections and associated meta-data are stored
with employees’ personal files. The meta-data within the badge is used to generate a web-feed to display the
current status (Green: competent, Yellow: in progress, Red: not addressed/needs renewal) of an employee
against identified competencies. Badges with time-constraints will be automatically set to degrade as the expiry
date approaches.
Step 5: Using Micro-credentials: Employees are able to use an e-portfolio to access their meta-data fields and
reflect upon current professional status against an identified role. Managers are able to use the functionalities of
a dynamic dashboard to collate multiple-feeds from employees they line-manage and to review the status of the
workforce in one space.
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Summary and conclusions
This paper has outlined two distinct approaches to the award of digital indicators (badges) to recognize, validate
and reward learners. The first approach, using formative digital badges, involved redesigning a medical
terminology course for a group of Japanese Medical professionals undertaking a course to enable them to use
the English language in their professional capacity. Initial informal learner feedback indicated the use of badges
helped motivate them toward further autonomous study. The second approach, a using summative award of
micro-credentials, involved the identification of required compliance and competency standards and the
development of a conceptual framework enabling nurses to take control of their compliance requirements. In
conjunction, the organisation was provided with a pictorial display clearly indicating the current
certification/competence of their staff, ensuring its practitioners were operating legally. Both these approaches
indicate individuals can use micro-credential / badge collections to engage in a process of reflection and selfimprovement. Through reflection individuals make meaning of their current capabilities and identify areas for
improvement and personal growth.
The authors are conscious that further investigation is required into how the use of micro-credentials and badges
helps motivate learners to study autonomously. As more learners participate in courses based on the use of
micro-credentials, the authors intend to develop a set of measures to evaluate the success of these environments.
The results of these evaluations will be valuable in monitoring the effectiveness of the courses and the use of
micro-credentials/ badges in contributing to and enhancing learner independence, autonomy and acquisition of
knowledge and skills.
The authors argue that a micro-credential and badge ecosystems would provide institutions with both the
infrastructure and framework to empower learners and employees to create an holistic view of their
achievements through the pictorial display of earned micro-credential badge collections. Collections enable
employees and learners to signal personal achievement to potential employers, professional and social groups.
They also allow institutions and employers to review an individual’s abilities and then guide the creation of
personal, educational and career development plans.
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The transition from traditional face-to-face teaching to
blended learning – implications and challenges from a
mathematics discipline perspective
Birgit Loch
Department of Mathematics, Faculty of Science, Engineering and Technology
Swinburne University of Technology
Rosy Borland
Faculty of Science, Engineering and Technology
Swinburne University of Technology
Despite the drive at Australian universities towards blended learning, the research on the
effectiveness and successful implementation of this model is lagging behind in some disciplines.
In this paper we highlight the need for targeted research into blended learning in mathematics at
more than an individual unit scale, particularly in the context of the flipped classroom. The
literature on the flipped classroom in mathematics is limited to reports from enthusiastic
individuals who have flipped their units with more or less success, with no reports on the
sustainability of these implementations. We take the perspective of a discipline that already faces
certain challenges with respect to student preparedness and special needs to facilitate online
learning. From the literature, we extract research questions that need to be addressed urgently, and
that may in the future be used to form a discipline-specific framework for introducing blended
learning.
Keywords: flipped classroom, mathematics education, blended, discipline specific challenges

Introduction
Online learning is not new to higher education and has been extensively researched, particularly at universities
that specialize in teaching students online. Blended learning, the combination of the online and face-to-face
domains, however has more recently been included in learning and teaching strategies of Australian universities
that have been more focused on face-to-face teaching (e.g. Swinburne (2014) and UWS (2012)). An example of
implementation of such a strategy is the faculty-wide blended learning project in the Faculty of Science,
Engineering and Technology at Swinburne University of Technology. It was established to contribute to the
university’s goal of achieving 50% of student learning at Swinburne University delivered online by 2020
(Swinburne, 2014). The first stage of this project will see around 20 first year units re-developed into a blended
learning mode by the end of 2015, with a number of these being mathematics units.
From a review of the literature on “flipping the classroom” in tertiary mathematics education, this paper looks at
issues and implications of introducing blended learning in mathematics on a larger scale. Most of these issues
have not been addressed adequately in the literature. Mathematics is a symbol-based discipline that has
traditionally faced particular issues when teaching in online mode (Smith & Ferguson, 2004) and that has also
been struggling with fewer students undertaking higher level secondary mathematical studies before entering
university (AMSI, 2014) and increasing student under-preparedness in Australia (Rylands & Coady, 2009). This
paper highlights the urgent need for more research into larger scale implementation of blended learning in
mathematics by stating the most pertinent research questions that remain unanswered in the literature. We
highlight the perspective of a particular discipline in moving to blended learning (some of the questions may
relate to all disciplines) to guide the direction of the research and also start conversations at the conference.
We will first briefly discuss traditional lectures in mathematics education and then explain the difficulties faced
teaching mathematics online. This is followed by a review of the literature on flipping the classroom in
mathematics, from which we extract the research questions.

Tertiary teaching in the mathematics discipline
Lectures in mathematics education
Traditional lectures are still predominant in tertiary mathematics education, for three reasons. One lies in limited

resources and cramped curricula (Donovan & Loch, 2013). The second is that moving away from the centre
stage and full control in the classroom doesn’t come naturally to many mathematics lecturers who themselves
were taught in “chalk and talk” form and have not experienced other forms of learning in the classroom.
Thirdly, there is a belief that mathematics is different from other disciplines and there is no need to move away
from lectures, as it is “unusually strongly structured and objective”, and because mathematics education
“deploys lectures differently from many other disciplines” (Pritchard, 2010; also see references therein).
Pritchard also claims that since students are human rather than simply rational beings, teaching needs to address
“‘affective’ factors such as habit, enthusiasm and identity, as well as ‘cognitive’ factors related to learning”,
which can all be addressed in lectures. In Pritchard’s view, the three functions a lecture fulfills are
communicating, modeling, and motivating, “consolidated and extended through individual and group activities
and regular feedback”, with students involved in active processes rather than passive knowledge transmission.
Teaching mathematics online
Teaching mathematics online has been recognized as complex due to the visual nature of the discipline (Smith
& Ferguson, 2004). Discussions often rely on typed communication using mathematical typesetting displayed in
awkward LaTeX-style formalisms (Loch & McDonald, 2007); this can result in one-way communication as
students find it difficult to respond in kind. While graphical palettes have improved significantly over the last
few years and may provide alternatives for typing mathematical documents (Loch, Lowe & Mestel, 2014), the
issue of immediate and synchronous online communication of mathematical working such as graphs and workin-progress handwritten calculations ideally is facilitated by access to tablet technology for both lecturers and
students, and web conferencing software with shared whiteboard facility (Reushle & Loch, 2008) for step-bystep explanation of solutions. To support students online and to record additional explanations for students
outside face-to-face hours, screencasting software has been suggested (Loch, Gill & Croft, 2012). In addition,
online assessment in multi-choice format often tests recognition rather than mathematical understanding and
answers may be reverse-engineered (see example by Donovan & Loch (2013)). By moving assessment online,
there is concern that the development of deeper mathematical understanding that occurs during practice may be
impacted as students may be “doing” less mathematics because they no longer write it out (Loch, Lowe &
Mestel, 2014). We note that while universities experienced in online education have necessary IT infrastructures
in place to facilitate online mathematics learning, others with a focus on face-to-face teaching may not.

Literature on flipping the classroom
The “flipped classroom” is a current catch phrase for changing the way we teach. This is one example of a
blended learning approach, which encompasses a move away from transmissive lectures where students listen
and take notes, to student-centred face-to-face sessions where students actively participate “by doing” (Prince,
2004). These sessions are often combined with online study that exposes students to concepts before they come
to a face-to-face class. Face-to-face time is then used more effectively to develop a deeper understanding “rather
than the shallow repeating of material from a text book”. When all learning activities are carefully selected and
aligned, students may benefit from the best of online and face-to-face education.
This review of relevant literature on flipping the tertiary mathematics classroom is grouped into three themes:
student engagement, evaluation and mathematics discipline specifics.
Student engagement
One strategy for facilitating active learning in the face-to-face environment is peer-instruction in conjunction
with audience response systems, also known as “clickers”, to facilitate instant feedback. Clickers have been
used successfully for student active learning (Caldwell, 2007), and enable lecturers and students to gauge in real
time how much has been understood so focus can be placed on addressing misconceptions (Kowalski et al.,
2009). There is strong evidence that students appreciate a move away from transmissive lectures towards highly
interactive, technology-enhanced mathematics classes that allow students to contribute their work to the
discussion (Donovan & Loch, 2013).
The “flipped classroom” model places the onus on students to prepare for class and encourages students to take
ownership of their learning. To be successful, the model requires students to “develop the skills to self-regulate
their own performance and become aware of the gaps in their understanding of complex conceptual tasks”.
Suggestions for encouraging students to undertake the pre-class preparation range from providing an incentive
(Brame, 2013) to holding students accountable for pre-class activities (Bagley, 2014). It also requires the
designers of learning resources such as screencasts to ensure that “the pedagogical approach encourages and
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promotes self-directed […] or self-regulated learning” (Loch & McLoughlin, 2011). However, we question that
students with weak pre-requisite skills have, or can quickly develop, self-regulatory skills needed to engage with
this form of learning. Mathematics educators have encountered this issue for decades (Rylands & Codie, 2009).
Evaluation
A list of key elements for flipping the classroom (Brame, 2013) and good practice guides in the context of
mathematics teaching (Bagley, 2014) do exist, however the literature is scarce with regard to how the
implementation of flipped classrooms across a whole department, faculty or university has impacted on the
discipline of mathematics. Reports from individual teachers relating to student engagement, learning,
performance and perception can be found—with mixed results. These include a successful trial in the related
discipline of statistics (Khan, 2013) where students were expected to read through material before class. In this
trial, an audience response system was used in lectures to facilitate quizzes and students were expected to then
participate in group discussions. This resulted in higher lecture attendance rates, improved exam performance
and a larger number of top performing students. On the other hand, a comparison of different strategies in
teaching calculus showed no statistically significant difference in exam results (Bagley, 2014). Another
comparison in calculus demonstrated higher performance in the flipped classroom but also showed 22% of
students were not engaging at all with the online content that was expected to be studied before class. This
occurred despite class time including both an entrance quiz linked to the video and group work solving problems
based on the video (McGivney-Burelle & Xue, 2013). This large percentage of students not participating in
online activities is very concerning, and indicates that it may not be easy to ensure students interact with both
online content and classroom activities. More flexibility may need to be included for students to recover if they
have not watched a video beforehand or have not attended class. Comparison of teaching methods in a further
calculus unit showed that student performance on conceptual items improved, with students more likely to
connect procedures to new ideas (Code et al, 2014) after undertaking pre-reading, and participating in group
discussions with an audience response system. Finally, a meta-analysis of 225 studies on active learning versus
traditional lecturing in STEM disciplines has shown that students learning via traditional lectures are 1.5 times
more likely to fail than students in active learning classes (Freeman et al, 2014), and exam scores improved by
6% on average in active learning environments. The same authors, however, comment that “it is an open
question whether student performance would increase as much if […] active learning approaches” were
implemented in all classes within a department.
These examples from the literature reporting on outcomes from flipped classroom implementations indicate that
it is unclear how best to judge such implementations and if (and how) all of the following should be monitored:
class attendance, online activity, student performance, drop-out rates, observed level of student engagement in
face-to-face classes, student and staff perception, and deeper understanding of mathematical concepts.
Mathematics discipline specifics
While there appears to be an expectation in the literature that face-to-face classes in the flipped classroom
involve technology, we point to a recent paper by Seaton et al. (2014) which describes “board tutorials”—
tutorials held in learning spaces with no seating and with blackboards along the walls, thus encouraging students
to collaborate in solving mathematics problems on the boards, and “doing” the mathematics in class by
developing solutions in front of other students and teaching staff. This approach has, over decades, led to
student engagement and high tutorial attendance, and has spread to a number of universities. However, at the
same time we have observed that blackboards are being removed from universities around the world and
replaced by document cameras which provide less space to “lay out the mathematics” (for example, in proofs).
Such limitations in physical learning spaces will make it more difficult to adopt active learning approaches in
the classroom unless some other means of sharing the handwriting of mathematics by students is used (e.g., the
high-tech approach described by Donovan & Loch (2013)).

Research questions to guide future research and conclusions
The literature about the potential benefits of “flipped learning” is not convincing. In particular, there is little
evidence that “flipping the classroom” is easy to achieve or maintain, necessarily leads to enhanced student
learning, or is scalable to a whole department. We have drawn the following seven research questions from the
literature. We believe they deserve urgent attention:
1. What can we do to ensure students engage with both online content and classroom activities?
2. How can we encourage school leavers enrolled in first year mathematics units to self-regulate their learning?
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3. How can we build in redundancies, eg. enable students to recover if they have not watched a video
beforehand or have not attended class?
4. What technology is needed to enable effective online communication and collaboration to support learning
in Mathematics?
5. What technology is needed to support deep learning of mathematics? What new technologies might be on
the horizon? What impact can learning spaces have on student engagement?
6. On a departmental level, what is the best approach for supporting teaching staff (including sessional staff) to
develop and implement innovative pedagogy approaches, promote digital content creation and use
technology to enhance learning and teaching outcomes?
7. How do we measure the success of a flipped classroom?
Our search of the literature has shown us that there is no single approach to developing a blended learning unit.
The approach taken depends on circumstances such as available learning spaces, financial constraints, teaching
and tutoring staff skills, student needs, content, year level, but also university or faculty direction with regards to
blended learning. With budget pressures in the Australian higher education sector, we expect a push towards
more blended or entirely online learning. This leads us to the question “Can we afford not to flip?” in an era of
open educational resources and MOOCs. Therefore we urge the educational technology and mathematics
education research communities to undertake research focusing on answering the questions posed above.
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The environments that we inhabit shape our everyday lives, influencing our behaviors and
responses (Manu, 2013). As we enter an immersive phase of education in which physical and
digital environments become inseparable, should we reconsider the role and importance of design
on pedagogical practice? This paper explores the reciprocal cause and effect of space, technology
and pedagogy in shaping the design of educational experiences within Queensland University of
Technology's collaborative learning spaces.
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Environmental factors
Learning environments are changing in recognition of the fact that the world is different, information is readily
accessible and students have new expectations. For example:
Today’s students are used to and expect continuous connection to information and people. Forcing
them to put their personal technology away during class contradicts the way they live their lives
(Baepler, 2014, p. 9).
This connected culture in which the internet becomes like the air we breathe is rapidly changing both our society
and social norms. From the invention of the World Wide Web 25 years ago (Berners, 1989) the convergence of
physical and digital environments has become a tangible reality. Design can have a powerful influence on
human behaviors creating ‘behavior spaces’ (Manu, 2013). The effect of this can be illustrated in how
smartphones, airports, supermarkets and online shopping sites such as Amazon are designed to modify our
behaviors, ranging from pedestrian flow to purchasing habits. In the same way, educational learning spaces can
be designed to positively influence the behaviors of the students and teachers (Whiteside, Brooks & Walker,
2010) and classroom activities (Brooks, 2012). Furthermore, student learning seems to improve when instructors
adapt their teaching to the space by “intentionally incorporating more active, student-centered teaching
techniques” (Walker, Brooks & Baepler, 2011). The learning needs to be active to facilitate interactions while
working on interesting tasks (Beichner, 2014). When combined with advances in our understanding of learning
cognition (Rayner, Cools, 2012) the opportunity for educational learning environments to enhance the student
learning experience goes beyond existing perceptions.
Educational institutions across the world are exploring to new ways to engage students in what is increasingly
becoming a global market. The design of new learning environments, both physical and virtual, provides a key
opportunity in shaping the future of learning. These factors have influenced the design of new collaborative
learning spaces at Queensland University of Technology (QUT) which are underpinned by problem based
learning (PBL) (Hmelo-Silver, 2004) and collaborative learning (Lee & Smagorinsky, 2000) as response to the
changing demands within traditional learning frameworks. These spaces formed a central theme within a $230
million Science and Engineering Centre that opened at QUT in 2013. The design process embraced a cocreation approach engaging university academics, professional staff and architects, in response to the dynamic
interplay between the learning frameworks (Evans, Matthew, 2012).
The design of the collaborative learning spaces evolved through the development of a prototype space in 2011
that housed a range of furniture and technologies in which to explore their practical affordances. These
explorations used established theories as a starting point to advance our understanding in the dynamic between
design, environment, pedagogy and technology. By balancing practical requirements, theory and emerging
practice, a design was achieved that provided space, furniture and flexibility for group sizes of 6 students.
Findings that emerged during this prototype phase informed the design of a 'base configuration' for furniture and

technology that supported novice users, and evolved into a design template for future collaborative spaces. This
design template included a computer on wheels (COW) for each student group, which was a large touch
sensitive screen attached to computer, the space also included a lectern, projector, document camera and
recording equipment. In parallel with the design and development of the learning spaces a professional learning
program called ‘Learning and Teaching in Collaborative Environments’ (LATICE) supported the pedagogical
transition to more active and collaborative forms of learning and teaching. One of the main aims of the LATICE
project has been to develop strategies to integrate a range of scalable, transformative and sustainable models for
learning and teaching in new physical and virtual spaces, while strategically aligning with university goals.
Since 2010 a number of professional learning opportunities for staff have been implemented including:
•
•
•
•
•
•

induction workshops;
designing for collaborative learning workshops;
learning networks;
faculty focused workshops;
symposium (2013); and
‘Making Connections’ annual learning and teaching showcase.

Design, environment and pedagogy
Academic staff were invited to complete a survey in the final weeks of Semester 1, 2014, about their experience
of teaching in a collaborative learning space during the semester. This also coincided with students being
surveyed but the resulting data is not presented in this paper. Of the 180 staff teaching in 89 units in these
spaces, 31 responded who taught in a total of 40 units (i.e. some taught in multiple units). The types of
assessment tasks for these 40 units are summarised in Table 1. Survey responses were both quantitative and
qualitative with the latter being thematically analysed to identify underlying trends.
Table 1. Assessment features of 40 units
No. of units
Group assessment

21 (52.5%)

Examination

16 (40%)

Both group assessment and examination

11 (27.5%)

Findings from the evaluation of these collaborative learning spaces are indicating a positive influence on
pedagogical and technological proficiency. Staff were asked to rate their level of proficiency of the tasks shown
in Table 2.
Table 2. Proficiency Levels
Task

Poor

Below
Average

Average

Above
Average

Excellent

Designing learning activities

0%

3%

39%

39%

19%

Determining the appropriate pedagogy for a
learning activity

0%

6%

48%

23%

23%

Determining the appropriate technology for a
learning activity

0%

13%

42%

35%

10%

The findings show that 46% of staff using these collaborative learning spaces felt their proficiency level was
above average or higher for determining the appropriate pedagogy for a learning activity and 45% indicate their
level of proficiency in determining the appropriate technology for a learning activity was above average or
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higher. These findings begin to build an interesting picture when correlated with the number of staff who
responded to the survey question relating to staff development in Table 3.
Table 3. Staff development
Collaborative
learning
induction
What type of collaborative learning
staff development sessions have you
attended?

7 responses
(23%)

Design for
collaborative
learning
5 responses
(16%)

Other

5 responses
(16%)

None

21 responses
(68%)

It is useful to note that in Table 3 the question did not refer to a specific timeframe (i.e. Semester 1, 2014), and
that the respondents to this staff development question were able to select more than one option. From the 31
staff surveyed, 68% had not participated in any staff development, which poses an interesting possibility: Are
the collaborative learning spaces influencing the academic pedagogical and technological proficiency levels
without the need for staff development? If this is the case, is being ‘in the right space’ providing a catalyst for
pedagogical change? In response to designing learning activities, 58% indicated their proficiency level was
above average or higher and if we combine these results with the average, 97% of staff see themselves as being
average or above in designing learning activities for the collaborative learning space. We also see that 94% of
staff state they are average or above in determining the appropriate pedagogy for a learning activity and 87% of
staff are average or above in determining the appropriate technology for a learning activity. Given such a
significant proportion feel they are capable of design activities and of determining both the appropriate
pedagogy and technology, is the design of the space (learning environment) the factor that has been overlooked
in addressing the ongoing questions for scalable and sustainable staff development approaches?

Discussion
The survey results suggest that although only a small minority of staff had participated in staff development
sessions that could benefit their teaching, the majority seem confident in their ability to take advantage of the
affordances of teaching in a collaborative learning space. In other words, certain characteristics of the space may
shape teaching practices and classroom activities in beneficial ways (Brooks, 2012) as well as the professional
learning that staff undertake. Staff responding to this survey had a minimum of one semester’s teaching
experience in this type of learning space, while others were more experienced, having used these spaces for a
longer period of time. It is acknowledged that some selection bias maybe reflected in this study with only 31
respondents and that further research is required.
Does the space make teaching beliefs and approaches more explicit? Such reflection is beneficial for exploring
good practice (Steel & Andrews, 2012). Teaching philosophy and the type of learning space (i.e. traditional
versus active) appears to influences instructional practices (Sawers et. al., 2013). This presents a number of
interesting questions; if space is the change agent, the driver for change in proficiency levels, what is the
minimum duration or immersion within these types of collaborative spaces to positively influence pedagogical
and technological proficiency? It is acknowledged that further research is required to understand what these
finding mean in respect of fully online and more informal learning environments. For example; can the design
of a fully digital (Online) learning environment have similar influence on pedagogical practice? What is well
understood by the Educause Centre for Analysis and Research (ECAR) 2013 survey that collected responses
from approximately 112,000 undergraduate students from more than 250 higher education institutions about
their technology experiences and expectations is that:
students prefer blended learning environments that consist of some face-to-face contact with
academic staff and peers as well opportunities to interact online that take advantage of suitable
technologies for collaboration and communication (Dahlstrom, Walker & Dziuban, 2013).
This means that there is a clear need to continue to investigate ways to make face-to-face learning active in
order to produce enhanced learning experiences (Whiteside, 2014) and perhaps by asking what minimal
interventions would have the greatest impact in the developing effective pedagogical and technological
capabilities, we may enable new ways of thinking about how we design learning experiences.
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The who, why and what of MOOCs
Adrian Norman
PhD candidate
Macquarie University & Science of Learning Research Centre
In the area of online learning massive open online courses have attracted much attention in recent
years. In 2014, quantitative research into MOOCs is starting to appear but relatively little is
known about the learner experience in these environments. This paper reports on an ongoing study
involving a mixed methods approach with a multiple embedded case study design which
investigates what people bring with them into MOOCs and how they self regulate their learning in
these unique environments. A preliminary analysis of data collected in a survey administered to
the registrants of a health sciences MOOC confirms what the recent research tells us about who
signs up for MOOCs: that they are likely to be young, male, and educated. In particular,
individuals enroll with learning intentions other than the traditional trajectory of ‘completion’.
The unique characteristics of individuals in MOOCs need be foremost in our mind if we are to
better understand effective learning in massive courses.
Keywords: MOOCs, higher education, online learning, learning intentions

Background
Over the last few years massive open online courses, or MOOCs, have proliferated attracting considerable
media attention over their capacity to deliver a quality learning experience. In 2014, with hundreds of MOOCs
delivered, studies are starting to emerge that provide a clearer picture of what is happening in MOOCs.
A recent study of geographic data finds that participation in MOOCs is diverse with the US, India and Canada
dominating enrolments and European registrants being the most successful at earning a certificate (Nesterko et
al., 2013). Another study finds that MOOC registrant numbers are decreasing over time, with an average
enrolment of 43,000, which is much less than early figures. Also, longer courses tend to attract more registrants
whilst shorter courses tend to have higher completion rates (Jordan, 2014). Other research finds that the focus on
completion rates does not take into account the range of learner goals and intentions that people bring with them
into MOOCs (Kizilcec, Piech, & Schneider, 2013). Clearly the field of MOOC research is just beginning and
much more is required to better understand the affordances and effectiveness of MOOCs. In particular research
is needed to shed light on the individuals who sign up for these massive learning experiences.
This short paper reports on a on an ongoing study involving a mixed methods approach with a multiple
embedded case study design. Within a framework of social cognitive theory, which takes into account the
interplay of personal, behavioural and environmental factors that influence human behavior (Bandura, 1986),
this study investigates what individuals bring with them into MOOCs and what they do in that environment.
Specifically this paper discusses the results of a survey administered to MOOC registrants and compares these
findings with the nascent body of MOOC literature.

Method
The site of this research is a 10-week health sciences course on the EdX platform delivered in 2014. As can be
seen in the flow chart below, data collection and analysis proceeds in three stages: Pre-MOOC, MOOC and
Post-MOOC. It should be noted that at the point of writing this paper, the research had just entered the PostMOOC stage of data collection, so what is presented here is a very preliminary analysis.

Figure 1: Flowchart of data collection and data analysis
Online Survey I collected data on registrants’ goals, learning intentions and personal beliefs. Some of the
findings of this analysis form the basis of this paper. This survey also served as a means of selecting the cases to
be studied. According to Yin (2003) the case study research design is appropriate when seeking to understand
complex social phenomena in a contemporary real-world context where the boundary between the case and the
context is unclear. As learning in the context of a MOOC involves many dynamic and reciprocal internal and
external factors the case study is an appropriate research design. Two design features were adopted to strengthen
the integrity of the research. The choice of multiple cases increases the generalisability of findings (Miles &
Huberman, 1994) and the selection of contrasting cases affords the testing of propositions deriving from the
theoretical framework (Yin, 2003). For these reasons two groups of cases were selected: experienced learners,
on the basis of the attainment of at least one post-secondary education qualification, and novice learners, on the
absence of such a qualification. It is envisaged that such an approach will shed light on the relationships
between personal characteristics and learning behaviours within MOOCs and may contribute to our
understanding of individuals in these online environments.
Following this first step, the data collection methods are distinctly qualitative using instruments such as selfreports, digital artifacts and interviews to collect data with the aim of creating rich and detailed portraits of
individuals who sign up for MOOCs. The self-regulated learning data collected from the cases in Online Survey
II will be used qualitatively, as a reference point to other data collected through self-reports and interviews. The
final interview will take place three months after the completion of the MOOC and will check in on each
person’s progress towards his or her goals. In short, this design is guided by the overarching research purpose
which is to find out what individuals bring with them into MOOCs, in terms of their goals and beliefs, how they
self-regulate their learning in that environment and what they achieve from such participation.
This paper will specifically report on some of the findings flowing from Step 1 Analysis and will answer the
following questions:
1. Who signed up for this MOOC?
2. Why have they signed up?
3. What are they planning to do?
About the data
In week 8 of the MOOC, 3138 surveys had been returned. Empty and incomplete surveys were removed from
the data set leaving 3104 surveys. This was a response rate of 22.4% of the total population of 13,841
enrolments at that time. Although this is a strong response rate for a voluntary survey, it is unlikely that this
sample is representative of the entire MOOC population because those who responded are much more likely to
be the engaged registrants rather than the disengaged ones. Therefore, inferences about the whole population
from this sample are limited.
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Findings and discussion
Who signed up for this MOOC?
This sample shows a dominance of male registrants with nearly six males for every four females (male: n =
1787, 59.4%; female: n= 1,223, 40.6%). This ratio is similar to general MOOC enrolments where men
outnumber women (Nesterko et al., 2013) so it would be reasonable to infer that this MOOC has attracted more
males than females. . In terms of the age, respondents indicated that they are either in the 18-25 or 26-35 age
ranges (n = 969, 32.1%; n = 944, 31.3%) which is in line with the median age (28) for registrants for other
MOOC enrolments (Nesterko et al., 2014). In terms of numbers by country, the United States accounts for
nearly one in four registrants for this sample (n = 695, 23.1%), followed then by India (n = 291, 9.7%),
Australia (n = 173, 5.8%), Spain (n = 130, 4.3%) and Canada (n = 117, 3.9%). Though the study of the
geographic component of MOOC registrants is difficult due to confounding variables, such as population size
and the proportion of English speakers to whole population just to name two, in general the enrolment numbers
for this course are not dissimilar to wider MOOC enrolment trends. A study of all HarvardX courses up to
September 2013 found that the top two countries for enrolments are the US followed by India (Nesterko et al.,
2013). Similarly, numbers in this MOOC follow wider trends with the top five ranking Australia, Spain and
Canada in this sample also feature in the top ten for HarvardX registrants. In contrast though Australians
outnumber registrants from Canada and Spain in this instance, which may be due to the geographic location of
the university providing the MOOC. A local MOOC may generate more local interest.
Respondents were asked to indicate their highest level of education and the results are shown in the table below.
Table 1: Academic level achieved
Group
Novice
Expert

Academic Level
Less than high school
High school
College or vocational
Bachelors degree
Masters degree
Doctoral degree

n
59
396
284
1,031
855
381

Percentage
2.0%
13.2%
9.4%
34.3%
28.4%
12.7%

Group Total
15.2%
84.8%

This sample is dominated by individuals who have a post-secondary education qualification - experts. In fact
experts outnumber the novices by more than five to one. This sample is in line with a US-based study of MOOC
participants, which found that 83% of respondents already had at least one two-to four-year qualification
(Emanuel, 2013). Daphne Koller, one of the founders of Coursera, stated that the majority of registrants on that
platform are well educated with 42% having a Bachelors degree, 36.7% with a Masters and 5.4% with a PhD
(Koller & Ng, 2013). The dominance of individuals with a high level of academic expertise in this sample then
is no surprise.
Why have they signed up?
Registrants were asked to indicate their main reason for signing up and the results are shown in the table below.
Table 2: Reasons for signing up
Reason
Continue learning throughout my life
Advance my career
Advance formal education
Get learning opportunities not otherwise available to me
I’m still at school. I’m thinking of biomedical imaging as a
career
Earn a certificate
Better serve my community
Curious about online learning
Participate in an online community
Other

n
862
597
587
347
218

Percentage
28.6%
19.8%
19.5%
11.5%
7.2%

75
74
66
9
178

2.5%
2.5%
2.2%
0.3%
5.9%
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Although most respondents indicated the main reason for signing up was lifelong learning (28.6%), around four
in ten indicated that the course would benefit them in terms of either their career (19.8%) or formal study
(19.5%). In the ‘Other’ category (5.9%), nearly all the respondents indicated reasons related to work or study.
These results are confounded somewhat by professionals who attributed their reason for enrolling as lifelong
learning or the advancement of their formal education, which also have career dimensions to them. In fact if the
the findings of another study which found that 70% of MOOC registrants were doing so for professional reasons
and were already in employment (Emanuel, 2013) are anything to go by, the proportion of professionals in this
MOOC may be larger than these data suggest. Without a doubt though, the share of individuals who are
accessing learning not normally available to them is small in comparison at 11.5%.
What are they planning to do?
Respondents were asked to indicate what they intended to do and results are displayed in the table below.
Table 3: Learning Goals
Learning goal
Everything so I get the certificate
Everything but certificate not important
All the videos and some assessment
All the lectures no assessment
Some of the lectures
Not sure

n
1,273
776
508
90
55
305

Percentage
42.3%
25.8%
16.9%
3.0%
1.8%
10.2%

These results show that 42.3% indicated that they intended to do everything in the course in order to get a
certificate. This result is lower than a Stanford University study, which found that 63% indicated this learning
intention (Koller, Ng, Do, & Chen, 2013). Clearly, not all people who sign up for MOOCs do so with the
intention of doing everything and earning a certificate, some have other learning intentions at the outset and
others are not sure how much they plan to do (Kizilcec et al., 2013). Considering the average completion rate of
6.5%, it is also clear that there is quite a disparity between intention and outcome MOOC participants. What
individuals do in MOOCs and how their thinking, actions and environments influence their engagement in this
learning context is the main focus of this ongoing study.

Conclusions
This analysis confirms what the recent research tells us about the individuals who sign up for massive open
online courses. The people who sign up for MOOCs are likely to be young, male, and educated. Though
MOOCs are often criticised for catering to those who least need it, the proposition that MOOCs can indeed go
some way to democratising education should not be dismissed outright. These data indicate that there are 347
people, in this sample alone, who are accessing a high level of learning that would not normally be available to
them. This is a good thing. In any case, the continued pulling power of MOOCs, even though enrolment
numbers are declining over time (Jordan, 2014) are still massive. MOOCs are not going to disappear soon.
Another central criticism of MOOCs is the low completion rate which is 6.5% (Jordan, 2014). It is clear at even
this preliminary stage of this study, that not all individuals who signed up for this MOOC had the idea of
earning a certificate as their goal. In fact, these findings support the idea that people sign up for MOOCs with a
range of goals and learning trajectories (Kizilcec et al., 2013). It is therefore invalid to report the completion rate
of a MOOC as a measure of its effectiveness. This preliminary analysis suggests that this MOOC is in line with
what we know of MOOCs in terms of enrolment and registrants’ reasons for signing up and intended learning
trajectories. This finding improves the generalisability of this study’s findings on the motivating factors and
learning behaviours of individuals who sign up for MOOCs.
This study now proceeds using more qualitative methods and will investigate at a case level, what specific
individuals do inside MOOCs. With a better understanding of the learner, we may be able to design better
MOOCs that can adapt to their intentions and enhance their experience.
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BLT Bytes: timely takeaways for teachers
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Learning design is part of the multifaceted role of the university teacher. However, very few
university teachers have expertise in this field. The Educational Design Team at Monash
University is addressing this need by developing a suite of digitally enabled capacity-building
resources to support teachers at their point of need as they work towards enhancing teaching and
learning practice. These resources, known as the BLT (Better Learning and Teaching) Bytes,
provide just-in-time answers whilst also enabling and enhancing further understanding of the
learning design process. These self-access digital resources are designed to support individuals
and foster the development of communities of practice. This paper addresses the rationale for a
just-in-time approach to professional learning in the higher education context. It describes the
range of strategies that the educational design team has implemented in order to meet the complex
professional development needs of university teaching staff.
Keywords: professional learning, capacity building, digital resources, technology integration.

Introduction
Learning design is part of the multifaceted role of the university teacher. However, very few university teachers
have expertise in this field. University academics are generally employed for their expertise in a specific
discipline or speciality; seldom are they employed for their knowledge and skill in passing on this expertise as a
teacher. Thus, it becomes the responsibility of both the academic and university to develop and hone learning
design skills. This presents particular challenges in a university with over 6000 teachers.
The Educational Design Team of the Office of the Vice-Provost (Learning and Teaching) at Monash University
is addressing this need by developing a suite of digitally enabled capacity-building resources to support teachers
at their point of need as they work towards enhancing teaching and learning practice. These resources, known
as the BLT (Better Learning and Teaching) Bytes, provide just-in-time answers whilst also enabling and
enhancing further understanding of the learning design process. The resources challenge and encourage the
users to assess not only what and how they design their teaching programs, but also why designing for learning
is important. These self-access digital resources are designed to support individuals and develop communities of
practice.
This paper addresses the rationale for a just-in-time approach to professional learning in the higher education
context. It describes a range of strategies that the educational design team has implemented in order to meet the
complex professional development needs of university teaching staff.
Learning design
It is often taken for granted that if a person has expert knowledge, they thus have skills to develop and extend
this knowledge in others. Although certain academics are experts in the field of education, in general few
university teachers have expertise in the area of learning design. Copious research and many years of theoretical
debate attest to the critical nature of understanding learners and the learning process. Yet, equally so, designing
for learning requires subject-specific expertise (Beetham, 2007). Educational practice is the personal resolution
between the tensions or balances ultimately created by the university teacher through the design process. These
tensions resolve issues of:
method versus creativity; theory-informed versus pragmatic approaches to the design task; the illdefined nature of learning design versus its systematization into an ontology to underpin
computational support; and conformity versus creativity (the disjuncture between completing
formal documentation and designing for students’ learning (Masterman, 2007, p. 75).
It is important to make the distinction between curriculum, syllabus or lesson planning; and designing for
learning. The former, ‘planning’, denotes the process of determining what is to be taught (content), by
whom it will be taught (professor or tutor), where it might be taught (classroom or online), and when it

will be taught (early or later in the course). The former often encompasses teacher and content-centric
foci, while the latter connotes a student-centric perspective. Designing for learning analyses what can be
achieved with the cohort of students who will engage in the supported learning process. The focus is not
simply on what will be learned, but how it will be learned. Designing for learning takes into account
“what can be achieved within those constraints that will engage and activate the students, and have an
impact on both the pedagogic and affective planes” (Masterman, 2007, p. 66). Designing for learning
considers the context of the learning, the diversity of the learners, and the ultimate professional goal
relative to personal learner goals.
Problems of learning design are often ill defined and highly contextual in nature. They “lack a single definitive
solution; there is no set of steps for the user to follow that will guarantee success; and the solution chosen
depends largely on how the solver conceptualizes the problem” (Masterman, 2007, p. 73). Creating an effective
learning design is not a systematic one-size-fits-all process. Rather, it engages in a rapid iteration between
learning intentions, content knowledge, and context. To facilitate this iterative process, the Educational Design
Team is developing a suite of self-access digital tools for learning design support, providing a context for timely
reflection, sharing and professional learning. This suite of tools supports a just-in-time approach professional
learning program for learning design practice.
Just-in-time professional learning
There is no denying that many of us live in a fast-paced, time-short professional environment. For many
educators, the time for personal reflection and rumination on quality ideas seems shortened by ‘pressing
matters’. We are all in charge of our own personal and professional development, deciding when and how we
will learn the new skills and practices that enable us to live more fully, and perform our jobs more effectively
and more efficiently. Realistically, both personal and professional learning are only ever achieved in a just-intime manner. The brain learns what it wants when it needs the information and the skill (Haines and Smith,
2012; Sousa, 2010).
Some might consider learning experiences that are ‘just-in-time’ to be informal and less efficient than formal
educational strategies. Laurillard (2012) describes the differences between informal and formal learning
particularly related to the influences that digital technologies have on learning environments. As Laurillard
(2012) explains, Piaget and Vygotsky viewed learning in formal contexts as separate and different from learning
in an informal context. The distinction is made between formal and informal strategies as being systematic, or
spontaneous. The acquisition of systematic, or academic, knowledge is “known through exposition, argument,
and interpretation” one step, often more, removed from ‘first-order experience’ of world phenomenon (p.40).
Motivation is key to most of our achievements. Motivation, our innate desire to do things, directs our attention
to what we need to learn in order to achieve these desires (Patterson, Grenny, Maxfield, McMillan & Switzler,
2008; Pickersgill, 2013; Zull, 2002). Personal motivation drives us towards developing the skills and knowledge
we need to achieve our goals. Yet we are also influenced by the social and contextual environments in which we
live and work. Our family and friends will motivate or demotivate us; our leaders and colleagues may provide
support or deter us from seeking new knowledge and skills. Cooperative work mates can become our teachers,
and through synergistic and collaborative relationships we can find that new skills and knowledge are more
easily acquired; while a less than satisfactory social relationship at work deters our progress and acquisition of
relevant skills and knowledge. Amongst university teachers, perceptions of time pressure may affect motivation
to take time to pursue professional learning for its own sake, when faced with the competing demands of tasks
such as curriculum development, administrative tasks and research. All of these factors influence just-in-time
learning of professional skills.
Just-in-time professional learning modes aim to provide digital access to resources that support and extend
university teachers’ thinking during a learning design process. Each individual’s capacity to manage their own
personal and professional development is critical to the effectiveness of quality output (Kegan & Lahey, 2009).
Learning can never be wholly designed, only designed for, from principled intentions, but with an
awareness of the contingent nature of learning as it actually takes place. This contingency
demands constant dialogue with learners, recognizing that effective designs will evolve only
through cycles of practice, evaluation and reflection (Beetham & Sharpe, p. 9).
The Educational Design Team is developing the BLT Bytes as part of a comprehensive program to
develop the skills of teachers whilst they are engaged in creating their learning designs. Through the
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process of creating programs to support university teachers to design their courses, units and lessons,
educational designers are able to provide professional learning opportunities for university teachers. The
professional learning takes place within and between steps in the process of learning design development.
Just-in-time learning design support: BLT Bytes
Goodyear and Carvalho (2007) argue for a “holistic, ecological or architectural” approach to learning design
rather than applying “fragmenting, reductionist modes of thought” (p. 51). The Educational Design Team has
incorporated these aims in the development of the BLT Bytes. The Bytes are designed to engage the user’s
motivation to make practical changes and improvements to the learning design of the subjects and courses they
teach. They are designed to provide timely learning design support and information, and to be integrated into
administrative processes such as handbook updates and subject approval applications.
These multi-level online and face-to-face resources provide readily accessed design support, information and
ideas, whilst also enabling and enhancing further understanding of the teaching issues involved. They provide
‘bite sized’ digital distillations of educational research findings and examples of their application and a
repository of learning designs shared for collaborative purposes. They also incorporate elements supporting the
university teacher through a process of: (1) describing how learners will demonstrate their learning
achievements (assessment) and (2) writing demonstrable learning outcome statements aligned with (3)
comprehensive strategies for active engagement and practice.
Navigation to and within these intranet-available resources is via a contextual help menu expressed as a personal
query. The BLT Bytes will be accessed by a variety of audiences within Monash University including: staff who
pro-actively seek educator development support; staff involved in targeted unit enhancement work; and staff
involved in the creation and delivery of new units. The BLT Bytes are being developed as a set of tools and
learning objects to support all university teachers to ‘get started’ with ensuring their learning design leads to
better teaching and thus better learning. Each BLT Byte incorporates elements aimed to (1) inspire, (2) inform,
(3) be interactive, (4) promote reflection and sharing between practitioners, and (5) integrate and facilitate
administrative processes to implement changes to curricula.
Development of the BLT Bytes incorporates a staged process, stakeholder consultation, and the development of
a contemporary and consistent look and feel. A ‘lean’ consultation process was established with faculties to
ensure that the development of BLT Bytes prioritised critical educator support requirements, and recognised
good practice across the University. The project management assures development on-time delivery and the
reuse of the many elements into a more formal unit enhancement process. The development stages include (1)
consulting key stakeholders, (2) scoping and design, (3) product development, (4) review and approval for
release. Each new learning object is deployed via the Monash intranet following quality review by peer panel. A
post implementation review process will be undertaken in 2015, as well as an evaluation of benefit realisation
following a comprehensive unit enhancement program.
All BLT Bytes aim to be solution-focused, directly relating to critical areas of knowledge and skill needed
during unit redesign or enhanced delivery. While not every BLT Byte contains all features, the goal is to ensure
that each has a comprehensive range of solutions to the issues and challenges associated with the identified
topics of need. BLT Bytes specifically address critical issues related to:
1.
2.
3.
4.
5.
6.
7.

assessment and feedback strategies and examples;
teaching large classes;
incorporating real-world activities into classroom contexts;
dealing with issues of time and space within classroom and online;
teaching online;
designing curriculum for interaction; and
model Moodle – pedagogical pattern templates.

Many of the BLT Bytes feature diverse elements such as: (a) case studies developed from Monash teachers; (b)
audio/video with transcripts; (c) PDF task sheets, and teaching or learning guidelines; (d) whole-of-experience
lesson guides; (e) graphics; (f) animated concept explanations; (g) models/exemplars; (h) interactivities
/simulations/role-plays; and (i) online templates within Moodle.
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Conclusion
This approach to professional learning responds to the diverse needs of over 6000 teaching academics in a large
international university. These teachers have a widely divergent range of experience, training and skill in
designing for learning. The just-in-time approach meets the users at their individual point of need, at a time,
place, pace and level of complexity that suits them. The BLT Bytes project responds to the very pertinent issue
of motivation in the face of time and workload pressure by providing practical support with learning design
tasks and streamlining related administrative processes. It contextualises this support within tools that encourage
and facilitate iterative design and individual reflection. In this process it delivers just-in-time professional
learning that is highly relevant, even tailored, to the user and their professional tasks and responsibilities.
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Creating Agile Curriculum Design Patterns: the Global
Learning by Design Project
Angela Nicolettou, Spiros Soulis
RMIT University
Higher Education institutions are rapidly changing to embrace technologies that are innovative and
sustainable. This paper outlines the methodology used to achieve this process in a major Learning
and Teaching project at RMIT University. We identify how we incorporated Agile project
management principles to develop curriculum and then captured this development in patterns that
can be shared and applied to other areas of the university. Curriculum Design Teams have driven
the process with experts in digital technology, and learning and teaching. In a short period, we have
been encouraged by the outcomes and the staff response to the methods.
Keywords: Agile, patterns, curriculum development, higher education

Introduction
This paper is a brief discussion about the Global Learning by Design (GLbD) curriculum development project that
is in its first three months of a three-year implementation at RMIT University. More specifically, we will discuss
the approach that is being adopted in the Design and Social Context College (DSC), which is one of three
academic colleges at RMIT and has 21,000 students and over 1000 academic and teaching staff. GLbD is
attempting to initiate a cultural shift in program development across the university. At its core, GLbD has several
Curriculum Design Teams (CDT), which include academic and support staff. The CDT use Agile project
management principles and produce Curriculum Design Patterns that can be reused by other teaching teams.
The GLbD project is underpinned by four vision statements:
1.
2.
3.
4.

Ensuring staff and students are connected globally through their core activities of teaching and learning
Designing and delivering academic programs for multiple locations and multiple channels
Building sustainable solutions for the use of educational technologies that are innovative and practical
Building capabilities and capacity within RMIT to respond to new developments in the sector

Curriculum Design Teams (CDT)
According to Goodyear (2005), those wishing to assist academic staff in educational development need to start
with demand, but also have an understanding of the underlying needs. Establishing CDT is not a new concept in
curriculum development, however, the teams in this project are engaging with staff from the outset. This allows
time to explore staff needs and ideas. It also builds upon existing and new relationships that are critical to
curriculum development, while acknowledging that departments and teaching teams come with an established
culture that must be addressed in order to initiate new ways of thinking. It is common for staff to ask the CDT,
“What is in it for me?” We like to flip that question and ask, “What is in it for your students?” We encourage
academics to consider that effective results can come from addressing both questions.
Our aim within the CDT was to create a safe environment for staff to explore and ask questions such as:
• What are the students’ needs?
• What will be the students’ experience?
• What outcomes am I hoping to achieve for my students?
Our CDT incorporate academic and/or teaching staff, library representatives, study and learning centre
representatives, educational developers, academic developers, learning technologists and production (design, web,
video) staff. Each college has a full-time Project Manager and an Educational Developer who work with CDT to
implement projects at the discipline level. In the first semester of 2014, the DSC College had seven CDT working
on projects across five different schools, with a further four projects due to begin in Semester Two, 2014.

Agile Approach
Curriculum design and development can take months within a university, and regular feedback can be difficult to
track (Kamat, 2012). It can also mean that development can be compliance driven rather than creative. To address
these problems, we adopted an Agile approach. The concept of Agile development began in 2001 with a group of
highly experienced methodologists coming together to identify some broad principles of developing software,
resulting in the Agile Manifesto (Chookittikul, Kourik and Maher, 2011). The manifesto identified that the main
characteristics of Agile principles should be: adaptive, iterative, straightforward and promoting communication.
We identified and incorporated some of the key principles into our work with CDT including:
•
•
•
•
•

face-to-face meetings;
identifying motivated individuals;
building trust;
technical excellence; and
good design.

Some of these principles of Agile may have been incorporated by default in previous curriculum design but our
approach was to imbed these within our framework and give them a focus to move from the rhetoric to the reality
of good design in developing curriculum. This approach drove our CDT to produce fast and effective results.
An Agile approach is most effective when staff members are in one location, and its impact is diluted when staff
are scattered across campuses, including offshore campuses. In such instances, Agile principles can be
accommodated through a virtual environment. RMIT has adopted the project management software Trello
(www.trello.com) to achieve this. This software enables a user to replicate an Agile Wall and to track progress
using the same Agile principles as a physical wall. The Virtual Wall can have sections such as: To Do, In
Progress, and Completed to allow staff to drag items across these three sections and keep a workflow of activities
in real time. Staff are then alerted through email or a pop up on their computer or mobile device on any changes to
the Virtual Wall. This has cut down on the use of email and what can lead to large threads of emails on what is
required by whom and by when.
The Virtual Agile complements face-to-face meetings and allows team members to log on and track the progress
and status of allocated tasks. The face-to-face meetings allow for that creative and fun element of the
development, while the Virtual Agile is about getting the work done. Our central project team has established a
physical Agile Wall, but in working with our CDTs we have implemented Trello.
The Virtual Agile has been introduced to staff in stages, with stage one familiarising the production team and
Educational Developers with the software. Stage two will introduce it to all members of the CDT.

Curriculum Design Patterns
Design patterns allow design problems and solutions to be documented in a way that can be replicated in similar
situations. The replication of design patterns is not about being identical in the implementation, but about using
the design solution as a guide to help resolve related problems. They first emerged in the work of Alexander et al.
(1977) where they were applied to architectural problems. Later, design patterns were adapted in the computer
sciences where the concept was used to capture solutions in computer programming (Avgeriou et al., 2003). They
were further developed for educational applications, and pedagogical patterns evolved as a way to document and
share educational design and learning design (Goodyear, 2005; Laurillard, 2012).
In capturing design patterns there is the need to describe the context for the problem and its solution. Patterns
should teach and help the reader understand enough so they are able to adapt it to their needs (Goodyear 2005).
Being able to record curriculum design patterns, share them and then enhance them as they are applied in other
areas not only enables the sharing of teaching and learning practice, but also the development of ideas and
possibilities that were not initially obvious. This is in line with the Agile approach that is being implemented. This
iterative nature of project management and design allows for the unpacking of the learning design in a way that
encourages ongoing reflection. To date, we have noticed that as academics have gone through the process of
developing and writing their pattern, they have reflected on their practice as a teacher. The pattern is also never
complete, hoping to attain the next iteration from the next author who has adapted it for their discipline area.
Working with the CDT to develop the curriculum design patterns has also provided the opportunity to look at the
pedagogical approach taken in the project, without being explicit about it. The pattern template provides prompts

727

that encourage the team to think about the issue of alignment (Biggs & Tang, 2007) as well as who the cohort is
and what exactly is being designed. This has been a very positive approach so far and some academics have
commented on how the process of developing the pattern has guided them to think more deeply and clearly about
their students’ learning and the experience from the perspective of the student.
Stage two in GLbD is to establish a pattern ‘generator’ to house these patterns so that they are accessible within
and beyond the university. This will be an online system that is searchable and also provides information about the
patterns such as the ‘most used’ or the ‘most updated’. The idea is that patterns are not static and have the capacity
to become a place where practice is shared and also built upon. For example, an academic might want to find a
pattern for an early assessment task that is online; they might find one that was developed for a cohort studying
education, but the design now gets applied to architecture. The academic using this in architecture can update the
original pattern with comments or even a short case study of how it was implemented in architecture.

Critical success factors
An Agile approach has been critical to the success of the project. This has fostered meaningful face-to-face
engagements, such as meetings that set goals and outcomes. Deliverables have been met, and there has been
minimal waste. It has also encouraged creative discussion.
Within the GLbD project there is an imperative to build capacity for sustainability to ensure its long-term success.
In the first three months of the project one CDT wanted to drive the process from within and set up their own
physical Agile Wall. We expected to encounter this innovation in the second year of the project, and we are
encouraged that it has materialised so early, suggesting that the project will be sustainable. It also allows us to
support this initiative and observe its progress from afar.
Other success factors include using educational developers with a sound knowledge of curriculum design and
instructional developers who are familiar with the online Learning and Teaching space. Also critical is the
delineation of the two key roles: the Educational Developer who is responsible for facilitating the CDT and
working with them to produce a pattern; and the Project Manager who is responsible for budgets, reports,
deliverables and upcoming projects, and also driving and promoting the GLbD project across DSC College.

Resources
The GLbD project’s key resource is the expertise of people with skills in project management, educational design,
instructional design, web development, interface and graphic design, and video and audio production. These
individuals also effectively make up the CDT. In most instances the small amount of available funding is being
used by academic staff for time release from teaching to work on the project for a specific period.

What has been learnt so far?
We have learnt that Agile communication principles, especially face-to-face meetings with academics, have been
crucial to the project’s success. It is clear that staff want to engage with this project, and academic feedback
comments include:
• The most productive meetings I have engaged in at RMIT.
• Not one person driving the meetings but a collegial approach.
• Has provided us with confidence after only three months… Working together has highlighted the importance
of a team approach to Educational Design and also breaking it down to the essence of what is being done and
why.
Our Agile approach and the roles of Project Manager and Educational Developer have highlighted the value of a
structured way of sharing expertise from the onset of a project. This has kept the work on track so that production
staff can build and deliver technical content, rather than spend their time harassing academics for content. In
Semester One, seven projects produced a pattern.

Where to next?
In Semester Two 2014, we will complement the environment of collegiality and trust we have established in our
CDT with a Virtual Agile environment. We also hope to support other programs that may not directly come under
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the resourcing of GLbD by exposing staff to the principles of an Agile approach and of capturing patterns. Further
evaluation of the process and the outcomes will be critical in appraising the success of the project in its first year.
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TPACKing for the Student Learning Centre Digital Strategy
Mark Bassett, Pedro Silva
Student Learning Centre
AUT University
Providing academic support for a diverse tertiary population requires the inclusion of a digital
approach. However, in order to develop a digital strategy, there is a need to provide an allencompassing reflection on how to integrate technology. This paper aims to report on Auckland
University of Technology (AUT) Student Learning Centre (SLC) current progress in the digital
space, while providing direction to its future development. This paper combines technological
knowledge with content and pedagogical knowledge to design SLC’s future developments. It also
provides an analysis of current SLC digital presence developments and addresses possible future
directions. Recommendations reinforce the need for an overall learning strategy, and address the
affordances of Web 2.0 for this project. These recommendations and reflections are important for
setting the foundations for a pedagogically solid digital development.
Keywords: academic literacies, digital strategy, TPACK, technology enhanced learning

Introduction and background
Student learning centres work with diverse tertiary student populations towards the development of academic
literacies in an increasingly digital landscape. The Auckland University Technology (AUT) Student Learning
Centre (SLC) assists students in making the transition to university academic culture and approaches to teaching
and learning that they may be unfamiliar with. Working with both undergraduate and postgraduate students,
areas of focus are academic reading and writing, numeracy, digital literacy and other essential skills, such as
time management. Online, the SLC provides static, textual, learning resources. Beyond that, the SLC is now
visioning a redefinition of its digital presence which taps the affordances of Web 2.0 and enables pedagogies
that are responsive to the needs of learners.
The choice of digital technologies to support student academic literacies learning is vast. Whatever choices are
made must be grounded in appropriate pedagogical approaches which meet both the needs of learners and also
fit the academic literacies content with which they engage. The SLC is at an exciting stage in the development
of its digital presence. Application of Koehler and Mishra’s (2009) model is informing the SLC’s digital
strategy as it: consolidates and enhances its current website; and establishes a plan for its future online presence
that harnesses the potential of mobile Web 2.0 technologies while enabling the SLC to work with learners in
multiple ways across multiple contexts. The aims of this paper are to report on the SLC’s current progress with
the theory driven enhancement of its online presence and to provide a trajectory for its future development in a
mobile Web 2.0 teaching and learning environment. The paper begins with an overview of Koehler and
Mishra’s (2009) model, which is the SLC’s theoretical framework for learning design. A brief analysis of the
SLC’s current online provision is then outlined. The paper concludes with potential trajectories and
recommendations for future SLC online provision of academic literacies content which both meets the needs of
SLC staff and learners and harnesses the potential of Web 2.0.

Theoretical background: TPACK
Educators often reflect on the role of technology in their own teaching practices. Koehler and Mishra (2009)
offer a useful model to reflect on the role of pedagogy and technology in teaching and learning. One of the main
achievements of this model is that it separates different types of knowledge, while recognising existing cross
dependencies. Thus, educators can use a framework to reflect on content, pedagogy, and technology, which are
the foundations of the Technological Pedagogical And Content Knowledge model, or TPACK.
Content knowledge
Content knowledge is knowledge related to a specific field of study. This includes, but is not limited to,
knowledge about theories, concepts and frameworks, as well as well-established practices within a specific field
of study (Koehler & Mishra, 2009). Within this paper, the content explored is academic literacies, which has
been understood as the act of reading and writing in an academic context. However, this is an oversimplified
concept, as students in higher education require a suite of different literacies (Lea & Street, 1998). Thus, the

concept of ‘multiliteracies’ explored by Cope and Kalantzis (2009) not only includes written and oral language,
but also visual representation, audio representation, tactile representation, gestural representation, representation
of oneself, and spatial representation. These sets of skills, perhaps with a digital component added to Cope and
Kalantzis’ (2009) model, are an essential driver behind the development of a student learning platform.
Pedagogical knowledge
Pedagogical knowledge refers to the processes and practices related to teaching and learning. Additionally,
pedagogical knowledge supports a reflection on social, developmental and cognitive frameworks of learning, as
well as an understanding of the target audience, and the environment (Koehler & Mishra, 2009). Although
Koehler and Mishra (2009) address pedagogy, they use the term in a generic way. However, pedagogy can also
be understood as a simple passive transmission of knowledge (Canning, 2010). The concept of Andragogy
started to become popular in the 1970s to highlight a special distinction in adult learners, who have selfresponsibility for the process (Blaschke, 2012). However, Heutagogy, as Kenyon and Hase (2010) define it, is
the process where the learner is ready to learn and determines what and when to do so. This allows the learner to
capitalise on a sense of ownership of the learning process, enhanced by the self-identification with the overall
process of learning (Bhoyrub, Hurley, Neilson, Ramsay & Smith, 2010). This concept is clearly connected to
Dale’s (1970) concept of active-learning. According to that model, active learning occurs when learners are
exposed to a direct, purposeful experience by ‘doing’, instead of ‘passive’ experiences, such as reading.
Technological knowledge
Technology knowledge includes both knowledge of older technologies, such as books and whiteboards, and
more recent technologies, such as mobile devices, digital content, and the Internet. The focus here is on digital
technologies and what teachers might do with them. Web 2.0 situates tertiary education in a world where
students only need an internet connection and a device with internet connectivity to have immediate access to
media rich sources of information and other people (McLoughlin & Lee, 2010). Tertiary students are also
increasingly making use of wireless mobile devices, such as smartphones and tablets, for learning whenever and
wherever they are (Kukulska-Hulme et al., 2011), enabling them to connect with other learners outside of the
traditional classroom context (Merchant, 2012). This trend was also observed in the recent AUT Student
Electronic Engagement Survey (Vulinovich, 2013), with students increasingly demanding mobile wireless
access on campus. This can enable new ways of working with existing pedagogies, such as flipping the
classroom by beaming video content of lectures online and then having students come to class to work on
collaborative projects (Sankey & Hunt, 2013). Whatever the technology, it is essential for adoption to occur
within a robust strategy. Boud and Prosser’s (2002) framework for the analysis of learning designs that utilise
technology focuses on four key principles: engaging learners; acknowledging the learning context; challenging
learners; and providing practice. Whichever digital technology might be selected, the learning design must
follow an analytical process; otherwise, the technology can lead decision making, marginalising content and
pedagogy.

The current SLC digital presence
The SLC’s online presence is on the main AUT website. Since early 2013, the SLC has been overhauling and
augmenting its website in terms of layout, navigation and content. Previously, all content was textual and
provided in lists. Whilst the information provided was of high quality, the layout (lists) did not reflect
contemporary web design, resembling an online filing cabinet (Kelly, 2003). Google Analytics was used to
generate statistical data on student use of the SLC site. This provided useful information about actual student
use of the site, as opposed to qualitative data from students about what they might do (Arendt & Wagner, 2010).
Table 1: SLC webpage views from January-June 2013 & 2014

Total SLC group page views
SLC home page views
SLC learning resources page views

Jan – Jun 2013
4,651
1,859 (39.97%)
232 (4.99%)

Jan – Jun 2014
62,142
19,468 (31.19%)
5,969 (9.56%)

Following the overhaul of the SLC website, the overall number of page views for the SLC group during
Semester 1, 2014 was 62,412, representing a 1,341% increase over the previous year. Also, page views for the
SLC printable learning resources were up to 5,969 (9.56% of the total number of page views for the SLC group;
almost double the proportion for the same period during the previous year). The increased student traffic on the
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SLC website is testament to its improved navigability, which has been coupled with a systematic awareness
raising initiative about the SLC which began during late 2013. While these statistics have given the SLC cause
for some celebration, the ultimate goal is to have a redefined digital presence that yields Web 2.0 affordances.
The current SLC online platform provides a base for the SLC to provide static information which students are
able to access without the need to log in. For the SLC, there are content creation and management limitations on
the usability of the website (Lee & Koubek, 2010). The interface is static, with the use of tables and images
being the best available option in terms of web design. For students, the main limitations of the current platform
relate to content layout, navigation, accessibility and responsiveness. The SLC area of the University website is
located five clicks down into the site, so is difficult to find. The left-hand navigation menu only displays two
levels of the website on any single page, so the SLC does not appear anywhere near the AUT website
homepage. Once students eventually reach the SLC homepage and open a page, they is no indication in the lefthand navigation menu where that page is in relation to the other SLC pages. Also, many of the existing pages
which contain large amounts of content require students to scroll down the page to see all of that content;
research indicates though that people will normally focus only on what they can see when they first visit a
webpage (Djamasbi, Siegel & Tullis, 2011). The website also does not address the needs of students with a
disability, as information is purely textual, with no audio options. Finally, the AUT website is not responsive to
different devices, meaning that content is not optimised for smartphones, for instance.
Once the update of the SLC website has been completed, the website will provide only static learning resources,
comprised mainly of downloadable pdf files containing textual information. This situates the SLC’s current
online pedagogy firmly in a transmissive mode (Bower, Hedberg & Kuswara, 2009), and would place the
student learning experience at the passive end of Dale’s (1970) Cone of Experience.

The future SLC digital presence
Accurately evaluating how useful a website is depends on the system it is built on, the field it is within and its
purpose (Lee & Koubek, 2010). After applying the TPACK framework, it appears that the SLC digital presence
requires development if it is to meet the SLC’s goals in terms of pedagogical approaches and content creation
and management. The current website could be developed to enable the SLC in creating and managing its
academic literacies content and realising its ideal pedagogical approach with students, affording a more learner
centred experience. From the student perspective, the content could then be flexible in terms of what they see,
and how they can both navigate around and interact with it. The current website would not address the issues of
navigability and responsiveness, though. Alternatively, a new open website could be developed with the specific
content, teaching, learning and technology requirements of the SLC and its students informing the design
process. This would be a one-stop-shop for AUT students to access SLC services from whatever device they
use. There are three main reasons why an alternative platform is desirable: creative control over content;
enhanced student experience; and seamless integration with the SLC workflow system.
Web 2.0 creates potential spaces for social networking and participation (O’Reilly, 2005). Accepting that mobile
learning via Web 2.0 affords anytime anywhere learning, the SLC now has an excellent opportunity to work
flexibly with students, providing them with more personalised learning experiences. A Web 2.0 space,
incorporating the functionality of a website such as Storify, would create opportunities for student generated
content. Storify is a blog style website that enables users to curate stories by collating what is reported about
them on social media sites, such as Facebook, YouTube and Twitter. In one of several Community of Practice
research projects (between the AUT Centre for Learning and Teaching and AUT faculties) which explored the
pedagogical use of mobile social media, Cochrane worked with Journalism lecturers to shift assessment
practices (Cochrane, Antonczak, Gordon, Sissons & Withell, 2012). The assessment involved students using
Storify to collate comments from social media on a current news item, and then using mobile devices to provide
critique of the social media comments. Compared with more traditional essay assessments in previous
semesters, student work on Storify demonstrated both more critique and creativity. The SLC envisions such
redefinition of student academic literacies learning as a goal of its future Web 2.0 presence. To develop their
critical thinking skills, for example, students could use social media to research a topic of their own choosing
and then curate their own story on the SLC web portal, employing given critiquing tools and academic
vocabulary relevant to the task. Such activities could help realise the SLC’s aspiration to a heutagogical
approach (Kenyon & Hase, 2010), and enable learning to shift from a passive experience (as allowed by the
current SLC digital presence) to an active one where students would be learning by doing (Dale, 1970).
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Recommendations
Future development of the SLC digital presence must be informed by on over-arching strategy which can
provide vision for the needs of the SLC and its students and inform appropriate technology use. Pending the
implementation of an institution wide strategy, since early 2013 the SLC has been developing its own digital
content strategy. The two key strategic strands are provision of digital learning resources and administration.
Having applied the TPACK framework to inform its digital strategy, the SLC makes the following
recommendations for the development of its digital presence:
• provision of academic literacies content which engages and challenges AUT learners
• pedagogical approaches which acknowledge AUT learners’ contexts and provide opportunities for them to
practise what they are learning
• creation and management of digital learning resources which meet the SLC’s content and pedagogical goals
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Using the self-determined learning principles of heutagogy
to support academic staff who are learning to teach online
Maria Northcote, Chris Boddey
Faculty of Education, Business and Science
Avondale College of Higher Education
Tailored professional development (PD) programmes assist university teaching staff to capitalise
on the educational use of technology. To supplement on-campus PD support, staff at Avondale
College of Higher Education developed a self-help online resource, Moodle's Little Helper
(MLH), that has since become an integral and accepted component of the institution's PD
landscape. Since Avondale's overall PD program is built upon the theoretical underpinnings of
heutagogy (Hase, 2009; Hase & Kenyon, 2003), a self-determined learning theory, the purpose
and nature of the resource also reflects the key principles of this educational philosophy. Adopting
a utilisation-focused research methodology (Patton, 2011) ensured staff needs were identified and
met within MLH's customised content, homegrown style and iterative development. The outcomes
from the first stages of the study provide commentary on how the theoretical principles of
heutagogy can be employed to gain greater reach and efficiency when PD support is in high
demand.
Keywords: heutagogy, online resource, professional development, institution-wide

Introduction
Online education has become a global phenomenon. As online learning and teaching technologies have
developed to the extent where they are easily accessible and usable around the world, so too the demand for
their use has influenced the nature of higher education courses (Hacifazlioglu, Sacli, & Yengin, 2007). This
demand, in turn, puts pressure on those who deliver such courses - university administrators, course developers
and lecturers (Rienties, Brouwer, & Lygo-Baker, 2013). Professional development (PD) programmes and
resources are needed to assist academic staff in developing online course design and online teaching abilities. As
staff become increasingly familiar with online contexts, the provision of self-help online resources can meet
some of the unpredictable, chaotic and complex needs of university teaching staff.
This paper reports on the early stages of a research project in which the development and use of an online
resource, Moodle's Little Helper (MLH), was investigated. By drawing on the theoretical principles of
heutagogy, the study of self-determined learning (Hase, 2009; Hase & Kenyon, 2003), the resource was
designed to provide easily accessible instructional guidance to academic staff about online course design and
online teaching. The strategies that comprise utilisation-focused research design (Patton, 2011) supplied an
appropriate methodological direction to ensure the needs and feedback from resource users were incorporated
into its design, development and ongoing evaluation. Together, these pedagogical and methodological principles
formed the theoretical underpinnings of the study and continue to drive future stages of the research.

Background
Ongoing, innovative and customised PD programmes are essential to empower educators as they manage their
changing roles and develop the necessary competencies for online course delivery (Baran, Correia, &
Thompson, 2011). However, the PD requirements of university staff often outweigh their institution's ability to
cater for their requests, a situation that has become more prevalent with the advent of new technologies. To
resolve this imbalance, universities have increasingly capitalised on the affordances of capacity-building PD
programmes (for example, Symes, 2005) which can enhance teachers’ skills and somewhat reduce the demand
on restricted professional learning support resources. This process can be promoted through using the online
tools that will eventually become one's teaching resources and methods, the result of which can ultimately equip
a tertiary teacher with confidence and competence in online teaching (Salmon, 2013; Ward & Kushner Benson,
2010). Academic staff are also known to benefit from the use of locally constructed, in-house, situated learning
experiences (Guskey & Yoon, 2009). Nevertheless, while capacity-building PD strategies and homegrown
resources may reduce the pressures placed on PD staff and resources, the unpredictable nature of the learning
journeys experienced by academic staff, as they develop as online instructors, requires that PD support be highly
flexible and accessible. Hase and Kenyon’s (2003) concept of heutagogy was found to be particularly
appropriate to inform the development of a flexible self-accessible support resource about online teaching as the

self-help nature of the theory “recognizes that people learn when they are ready and that this is most likely to
occur quite randomly, chaotically and in the face of ambiguity and need” (pp. 3-4).
While adult learners within PD settings often report feeling insecure and out of their depth as they develop skills
within the somewhat unfamiliar context of online education (Northcote, Reynaud, Beamish, Martin, & Gosselin,
2011), heutagogical principles propose that this premise may be an ideal context for learning, at the point “when
there is a gap in understanding that creates curiosity, confusion or a gentle unease” (Hase, 2009, p. 44). In fact,
the concept of heutagogy suggests that incorporating emotions into the learning process “may make learning
more indelible” (p. 44). Furthermore, the educational theory of heutagogy lends itself to “spirals of reflection”
(Canning & Callan, 2010, p. 71) which aligns closely to the cycles of iterative evaluation patterns recommended
as part of Patton's (2011) utilisation-focused research methodology, used in this research.

Methodology
The choice of research approach was driven by the study’s aim: to develop an efficient online resource that
directly met the needs of both novice and experienced online educators in a higher education institution. To
achieve this, the needs of academic staff were identified and incorporated into the design and ongoing
development of the MLH resource. These research processes were guided by the following research questions:
• What are the needs of academic staff as they develop online course design and teaching skills?
• How can varied needs of academic staff be incorporated into an online self-help support resource?
• How is the self-help resource used by academic staff to develop online course design and teaching skills?
The methodology of this study adopted a utilisation-focused design (Patton, 2011) to guide the development and
evaluation of the content and structure of resource. This research approach also suited the long-term nature of
the study by ensuring that future iterations of the resource continue to incorporate the contextual and dynamic
needs of staff at the institution. This participatory research methodology was enacted by inviting resource users
to contribute to its initial design and its successive modifications through journals and online surveys. Further
data were gathered through LMS analytics and interviews with HelpDesk staff. The completed stages of the
study to date, outlined in Table 1, are progressively interdependent and informative, in that each stage further
directs the subsequent stages while simultaneously contributing to the ongoing development of the resource.
Table 1: Progressive stages of the study, including data gathering and analysis processes
Stage 1
Stage 2

2011-2012 Problem defined in consultation with practitioners (online educators)
2012

Prototype 1 of the resource was created and made available for use and evaluation

Stage 3

2012-2013 Evaluation processes identified and administered to gather feedback data (evaluation
surveys; learner analytics in LMS; and Help Desk data) which were analysed using
research questions as interrogation tools to determine future resource modifications

Stage 4

2013-2014 Outcomes of data analysed from Stage 3 were incorporated into Prototype 2

By incorporating a range of face-to-face and online data gathering processes and tools, both the users and the
developers of MLH were provided with multiple opportunities to refine the resource collaboratively. To
determine the main areas of need for academic teaching staff, the data gathered from reflection journals kept by
the researchers and online survey responses from staff users of the resource were open-coded using qualitative
analysis software (NVivo). Themes and areas of need identified through this process consequently inform future
iterations of the resource. Data continues to be gathered about the needs of academic teaching staff through a
range of sources including email, Help Desk requests, individual consultations, LMS learning analytics, survey
responses from resource users and observations of PD officers. Other research at the institution that is tracking
the development of foundational online teaching skills has found that online teaching abilities are developing
across academic staff in all faculties (Gosselin & Northcote, 2013; Northcote et al., 2011).

Findings and discussion
Data gathered during the first stage of this study provided information about the needs of academic staff as they
develop online teaching skills. These data were used to develop the initial prototype of MLH. Secondly,
participants provided evaluative data about how they used the self-help resource to develop their online course
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design and teaching skills. Based on an analysis of these data, twelve areas of need were identified which have
since been used to inform the structure of the MLH resource, including: instructions about setting up and
structuring courses; uploading resources; learner interactivity; media enhancements; and quality control. A
hyperlinked menu enables quick access, not necessarily in any predetermined order, to text-based instructional
resources, video tutorials, course exemplars, showcases of best practice and workshop materials (see Figure 1)
to suit the dynamic and non-linear nature of adult learning (Hase, 2009). The use of Patton's (2011) utilisationfocused methodology facilitated this development process by regularly engaging a wide range of academic staff,
at various stages of development as online educators, in the process of developing and evaluating the resource.

Figure 1: Navigation panel of the Moodle's Little Helper (MLH) resource
Since the resource has been made available for access, it has provided a mixture of what Bell and Morris (2009)
refer to as a “conceptions-based approach” and a “practice-based approach” (pp. 702-703) to professional
learning in that staff have reported its impact on their development of understanding about online teaching as
well as their practical skills. In discussions about heutagogy, these understandings and skills have been referred
to as “competencies and capabilities” (Blaschke, 2012, p. 59). They are developed within a learner-driven
context, which is one of the central tenets of Hase and Kenyon's concept of heutagogy (2003). This appears to
have had a capacity-building impact on academic staff who, before the resource became available, often
expressed feelings of self-consciousness about their regular access to on-campus support services. Now,
however, staff regularly and independently access the online resource, MLH, for guidance about online
education. According to LMS analytics, the resource recorded almost 1500 hits between February and March
2014. Analysis of these hits with associated evaluation data has revealed that both inexperienced and
experienced online educators who use the resource reported on how its flexibility helped them to find the
assistance they sought: “I tend to graze: going to whatever meets my immediate need. That tends to be more the
top-end kind of skills in various sections” and “At this stage I have concentrated on the ‘setting up’ of the
basics, and now need to take some time to look at some more of the ‘examples’ and to work on different ways of
facilitating online interactivity”. The diversity of responses from academic staff suggests that it caters to some
extent for the complexity of their online teaching abilities and the non-linearity of their learning (Hase, 2009).
The resource was housed within the familiar confines of the institution’s LMS. Because the academic teachers
at the institution who use the resource were given control of their learning within a familiar, authentic and
situated context (Bell & Morris, 2009), they appeared to be motivated to learn about online teaching by using
MLH. Just as Ashton and Newman (2006) found that “heutagogy prepares students for self-determined lifelong
learning” (p. 825), this study has shown how a resource embedded with heutagogical principles can also support
ongoing teacher learning by providing adult learners with greater autonomy (Blaschke, 2012). The homegrown
nature of MLH provided an online space from which teachers could privately gain access to information they
were ready to incorporate into their teaching: “learning occurs when the learner is ready rather than when the
teacher expects or intends for it to occur” (Hase, 2009, p. 44). Similarly, the heutagogical approach to designing
learning resources has the capacity to meet the demands of adult learners by preparing them to engage in
complexity in the workplace (Blaschke, 2012).
The problem associated with providing efficient and accessible instructional guidance on how to design
effective online courses to staff at a tertiary education institution has been partially solved through the provision
of this online resource. While the MLH provides some solutions to many of the queries about online teaching
and course design raised by academic teaching staff, the researchers are still aware of the need for some targeted
face-to-face, on-campus PD activities such as workshops, showcases and colloquia, on the topics of online
teaching, online course design and online learning. Although some staff still require on-campus support, the
MLH resource has provided an efficient way to meet many of the needs of Avondale's academic teaching staff
who are developing skills and understanding of online course design and teaching. One limitation of the
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resource that has emerged to date is the lack of engagement by academic staff in the collaborative tools
embedded in the MLH resource. As such, an interactive online collaborative learning community, as described
by Bell and Morris (2009) as an effective PD space, has yet to be established within the resource as staff tend to
make use of MLH on an individual basis. Instead, the collaboration instigated by use of the resource tends to
occur during informal on-campus conversations or via email. The future use of collaborative tools will be the
focus of future iterations of the resource.

Conclusion
Because PD programmes can be costly, the efficiency of staff development strategies are frequently under
scrutiny. The outcomes of this project demonstrate how a set of theoretically informed strategies, primarily
focused on self-determined learning, can produce a time and resource efficient solution to dealing with the high
demands made on university PD resources. Moodle's Little Helper is an example of institution-wide technology
integration which provides staff with just-in-time best practice teaching guidelines, instructions, practical and
pedagogical tips, and exemplars for online education contexts. Findings from the early stages of the study have
illustrated how the methodological principles of utilisation-focused research combined effectively with the
theoretical underpinnings of heutagogy, especially the self-determined, learner-driven principles of the theory
that recognise the role of emotions and the non-linearity of adult learning. Together, these educational and
methodological approaches guided the design, development and implementation of a PD resource to support
online teaching within a higher education institution. Learning about teaching online was situated within the
online context. Both the development and use of the resource has revitalised online education at Avondale
where enhanced online course development is encouraged and innovation is a fostered priority. The resource
has, subsequently, become integral to the support of online educators. Findings from this continuing study are
offered for interpretation and possible application by academic development staff, course designers and teachers
engaged in developing their institution's online education capacity.
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Using wiki technology in a blended learning environment:
the reality
Michael Verhaart
School of Computing
Eastern Institute of Technology
The rapid pace of change in the area of Information Technology means that innovative ways are
needed to provide effective teaching and to engage and support learners. This paper focuses on the
use of wiki technology in the context of a blended learning environment in a tertiary institution,
and considers the research question, what are the issues when using wiki technology in a blended
learning environment? A longitudinal case study methodology has been used to report on the use
of wiki technology as a course delivery mechanism. This case study revealed that while course
content has significant views, students are reluctant to update or contribute to course content and
that a wiki navigation structure is complex and an inhibitor to learning. The six year case study
also reveals a wiki is not necessarily a quick solution for content creation
Keywords: open education resources, OER, blended, teaching, learning, wiki

Introduction
As a lecturer in Information Technology (IT) at a New Zealand Tertiary Institute, and with an interest in
applying digital technology to teaching and learning, web based systems were developed as part of a
longitudinal action research study, towards a PhD thesis into “capturing student knowledge at source” (Verhaart,
2009). As the study progressed so too did wiki technology, and at the conclusion of the PhD the wiki was
explored as it provided a way to implement the findings of the thesis. In support of this assertion a wiki solution
was being used for very large content delivery systems (such as Wikipedia), and in Education (Wikiversity and
WikiEducator). From 2008 the author has used a wiki to deliver content to undergraduate IT students for both
theory and practical components of various courses. Benefits that emerged included that the wiki offers
ubiquitous access from any browser based device, enables critical reading and responsible writing, as well as a
sense of collective ownership (Guth, 2007). However, does a wiki live up to these benefits in practice? In this
paper the research question, what are the issues when using wiki technology in a blended learning environment?
will be explored using a case study approach.

Literature review
The case study uses an action research/design research methodology and has been described in other papers
(Verhaart, 2009; 2010) and is currently in the fifth iterative cycle. In order to understand how a wiki can be used
in an educational context it is useful to provide some background, and the following discussion will consider the
technical and pedagogical elements.
Arguably the best-known wiki is Wikipedia, begun in 2001 and is the world's sixth-most-popular website. As of
September 2014, it included over 33 million articles, and has a total worldwide monthly readership of
approximately 495 million (History of Wikipedia, 2014). The underlying technology is a PHP:Hypertext
Preprocessor (PHP) based open-source software called MediaWiki. On this base several educational wikis have
been developed, such as Wikiversity and WikiEducator. WikiEducator was launched in 2006 as an international
online community project for the collaborative development of learning materials, which educators are free to
reuse, adapt and share without restriction (WikiEducator, 2014).
From a pedagogical perspective Parker and Chao (2007) identify several approaches to wikis used in learning,
such as supporting the cooperative/collaborative paradigm (provides shared support), promoting cooperation
rather than competition, supporting a community of practice, and allowing reflection on the process. Seitzinger
(2006) identified that wikis support constructivist learning by allowing students to participate by collaboratively
building resources. Other approaches are also identified such as narrative analysis (holistic learning view),
cognitive apprenticeship (master-apprentice approach), and project based learning. Duffy and Burns (2006)
describe where wikis can be used as a publishing medium for course documents, for students’ research projects
and as a presentation tool. Augar, Raitman and Zhou (2004) identified that wikis can be used to facilitate
computer supported collaborative learning, facilitate information dissemination, enable the exchange of ideas
and facilitate group interaction. A well-respected study by Chickering and Gamson (1987) identified seven

principles of good practice in undergraduate education. Some of those principles, such as encouraging cooperation among students, encouraging active learning and respecting diverse talents and ways of learning can
be supported in a wiki.
Wikis also support adult learning such as those outlined in Teach 1: Teaching skills 1 (2005, p T1-5), allowing
learners to be involved in the learning process, engage in high level thinking and can provide information that
will overlap with familiar or known information. However, as Choy and Ng (2007) observed, one obstacle is
learning and understanding the wiki syntax. As students are free to add any content, Auger, et al. (2004)
indicated it is desirable to provide guidelines, tracking and authentication mechanisms.

Wiki case study
A case study methodology supported by student feedback has been used to evaluate the issues around using wiki
technology for teaching and learning. A survey was distributed to students but unfortunately had a low response
rate. However, some comments are included in this paper. The research was conducted using students actively
involved in a class that used wiki technology, and researching in a live environment presents a number of
challenges, particularly where the researcher and participants are actively involved. However, Patton (2002)
describes a Direct Personal Experience and Engagement strategy, and stated that "...closeness [to the research]
does not make bias and loss of perspective inevitable; [indeed] distance is no guarantee of objectivity"(p.47).

Figure 1: Digital Learning Technologies course on http://www.wikieducator.org/virtualmv/
(Left top level; Right content page showing an assessed activity)
As part of an action research project considering how student knowledge could be captured at source, several
technologies were explored. The last two iterations involved using a web based MediaWiki wiki to provide
content and activity support for students in a blended environment to undergraduate students in a New Zealand
Tertiary Institute. The first was a privately hosted wiki from 2008-2013 and the current iteration, begun in 2013,
uses the publicly available WikiEducator. However, the focus of this paper looks at the reality of using a wiki in
a blended teaching environment, and the following discussion outlines some of the issues and challenges that
have been observed.
Technology issues have been observed while using the wiki. The initial wiki was hosted on a US based server,
and therefore was largely under the control of the web host and highlighted several issues including the use of
international bandwidth affecting response times. A requirement to update MediaWiki software (which proved
to be complex), and continual issues with spamming eventually forced the move to WikiEducator. One of the
key benefits of the wiki is that all changes are recorded and can be rolled back, and fortunately, the core edits
are text based. However, when a lot of minor edits are done some pages can have a significant history trail, so
reverting changes can become a complex and time consuming.
Issues related to content and context have also been observed. The ability to include media from other sources is
an important feature when building educational content, as it allows images or videos created by others to be
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used as part of the teaching and learning. The ability to use (or re-use) the work of others is a philosophy that
underpins the Open Educational Resource (OER) model and in particular the creative commons aspect, and by
using MediaWiki as a base, allows seamless integration of the Wiki Commons library of Creative Commons
licensed images. However, connecting to other sources is not straightforward. Content out of context proved to
be an issue when students wished to add content but there was no logical page for it to be added. As a wiki has
continuously changing content, it also has a tendency to contain incomplete content. Accuracy of content is also
a problem as each author will add content based on their personal knowledge, which in some cases will be an
opinion. For user created content it is generally accepted that it will be created under a Creative Commons
license (preferably CC-BY-SA), however, users understanding of copyright may be at odds with the wiki.
An important feature of a wiki is the ability of users to author content, however this requires knowledge and an
understanding of wiki code (Choy & Ng, 2007), so the content and the presentation quality of the contribution
will be affected by the author’s ability. Also, as MediaWiki requires updating there are limitations that will be
imposed by implementation. A big issue for the wiki is building a structure that enables content reusability, and
fortunately, MediaWiki allows for the concept of a template which is a page that can be inserted into other
pages. However, adding templates to a page significantly increases the difficulty level for authors. For authors
WikiEducator has developed a pedagogical framework that allows for learning elements to be embedded in a
consistent way, and the suggested course design follows an elaboration theory approach (Mackintosh, 2014;
Elaboration Theory, n.d.).
There are issues that affect the facilitator, developer and designer when considering the use of a wiki for
education. From a content development view, to conform to a complex pedagogical structure requires a
significant time commitment to set up. As tertiary institutions are funded via performance indicators, academics
are under pressure to deliver content more efficiently and in a cost effective manner. There is much debate as to
the efficacy of funding Open Education Resources, however this view is changing, as is highlighted by the Open
Education Resource Universitas (OERu) movement that now spans five continents and has over 35 partner
tertiary institutions (OERu partners, n.d.). Another philosophical issue concerns the loss of control of personal
content, and as several authors can edit a page ownership of content becomes blurred.
From a learner and student perspective there are many issues that surfaced. As mentioned earlier, students are
free to add any content and as Auger, et al. (2004) indicated, it is desirable to provide guidelines, tracking and
authentication mechanisms. While students were told that their additions and changes would be identifiable, for
the wiki case study described in this paper, there have never been any formal guidelines on publishing etiquette
and interestingly, there have been no known issues with regards to inappropriate content. In small focus groups,
students indicated they felt that the wiki was the lecturers and felt uneasy adding/modifying content. The wiki
can provide an active learning opportunity if an assessable activity is created, however voluntarily students
tended not to add content. In an earlier survey conducted by the author in May, 2011 one of the students
commented “Until we understand how to change content this is often a barrier to actually changing the content”.
A user login required for editing implies that anonymous editing is not available in the wiki, and student
contributions are tracked via the history feature. This is both a benefit as it encourages responsible editing,
however it can also be a barrier as students are unsure how their contributions will be received. One of the skills
students need to develop is the ability to read and process information presented on-screen, and this has been
further complicated by the number of devices students use to access the web, including smart phones and
tablets.

Feedback
A questionnaire was designed and administered to students and some of the comments provide an insight into
the use of the wiki in the teaching and learning environment. When asked what they thought were the benefits of
using the wiki, students identified: “Being able to edit or add to resource”, “Understanding that the use can be
shared, edited, amended and more”, “Everyone having access to the same resources” and “everyone being able
to add their own knowledge and sharing with the class”. Comments related to difficulties, problems, issues or
disadvantages were identified as: “Cluttered interface”, “Confusing multi layered navigation and “not knowing
if someone could add bogus information”. When asked what could be done to improve the wiki, a student
suggested “Redesign structure the content and navigation architecture”. A further comment “Maybe some full
instructions for students, a user-guide in more detail” needs to be taken on board and implemented. This may
change the perceptions of students regarding the difficult navigation structure. When asked if they had changed
or modified any content it was mentioned “Information that I looked at did not require changing”. This is to be
expected as the wiki content matures, but as is hoped, one indicated they “just fixed an error i[sic] noticed on a
page”. It is interesting to note that the issue of navigation is a recognized issue for the WikiEducator (WE)
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community and in 2014 WikiEducator developers trialed a revised navigation interface on the Open Content
Licensing for Educators (OCL4Ed) course where the interface did not include page editing rights for
participants.

Conclusion
This paper addressed the research question, what are the issues when using wiki technology in a blended
learning environment? as a framework to identify the reality of using a wiki as a pedagogical platform. While
there are many benefits, this paper focused on the issues surrounding the use of the wiki and provided feedback
from a case study action research project where a wiki artefact has been used over a number of years, and a
small survey from students who have been using the wiki as part of their instruction.
Technology, content and context, authoring and facilitator/developer/designer issues were identified and
discussed based on the use of two wiki artefacts since 2008. Of significance was that in reality, students do not
contribute in a significant way to constructing or editing content within a wiki Encouraging contributions can be
improved by adding an assessable element into the course requirements, however this tends to be for directed
content addition rather than overall content creation. Results from student feedback indicated they were happy
with the use of the wiki as a blended teaching and learning delivery mechanism, with access highlighted as a
significant benefit. The main negative issues were the navigation was considered to be complex and a feeling
that some of the content may be bogus. The wiki is continually evolving as both technology and pedagogy
change. It is expected that there will be many opportunities in the future to investigate the efficacy of a wiki in
this environment from a delivery and student point of view.
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The place of theory in educational technology research
John Hannon, Reem Al-Mahmood
La Trobe Learning and Teaching
La Trobe University
Research into educational technologies tends to focus on applied phenomena, with the
consequence that theoretical concerns can be implicit or invisible. We identify an impatience with
theory that is reflected in calls for “pragmatic” approaches, and ask how critical theory is in
educational technology research. We contend that notions of theory drawn from naturalistic
sciences that inform learning design give rise to a theory/practice distinction in which theoretical
concerns are subsumed under practical goals, constraining the potential for rich conceptualisations
and explanations. We make the case that theory matters in two senses: it has institutional and
pedagogical implications for educational outcomes, and it is integral to the practices associated
with educational technologies. Further, we claim that the material arrangements in educational
technologies are often overlooked, and propose alternatives to this dualistic separation towards a
relational theory-practice-researcher nexus.
Keywords: theory, practice, pragmatic, paradigm, positivist, relationality, relational, materiality

Theory matters in educational technologies
There’s nothing so practical as good theory. (Lewin, 1952, p. 169)
What is theory? And what makes good theory? And how do theories shape our world? If we use the term
“theory” for which infinite definitions abound, we might note that it would seem that theory distinguishes itself
from practice, it tends to be relegated to the realm of the abstract – we have phrases such as ‘in theory’ and ‘in
practice’. Notions of theories vary across disciplines in their assumptions and predictions about the world: do
theories explain or “enact” realities? Theories can be dangerous and wonderful ‘things’, because theories dwell
in and evolve through paradigms. Theories deal in the world of ‘how’, and their paradigms deal in the world of
‘why’. Put simply, theories matter because they shape our inquiries and our world as the world shapes theories.
In this paper we revisit the vexed issue of how educational technologies engage with theory. Much research in
this field tends to focus on the design, implementation and evidence of their effects (Bennett & Oliver, 2011).
While application is inherent to the way in which we know and work with these technologies, theory has an
uncertain presence and plays a contested role (Bennett & Oliver, 2011; Jones & Czerniewicz, 2011; Oliver,
2013; Phillips, Kennedy, & McNaught, 2012). Further, Oliver (2013) echoes this sentiment, saying: “The lack
of theorisation noted here suggests a radical taking stock of work in the field may be necessary: the explanations
offered by existing research, at least for the last decade, rests on uncritical or oversimplified accounts of
technology” (p. 41). This state of affairs is summarised by Maton’s (2006) assertion that “it’s an open secret that
educational research can be theoretically inadequate”.
There are several strands contributing to the “open secret” of this state of affairs. As we set out to trace
representations of theory in educational technology research, we encounter several historical developments that
shape discussion in the field and offer competing representations of theory in educational technology research.
This was captured by Czerniewicz’s (2010) analysis of the educational technology literature, in which she found
distinct theoretical approaches that could be understood as paradigms. In her review of this field, she
understands these distinctions not in the sense of Kuhn’s serial paradigmatic shifts in worldviews, but as “multiparadigmatic”, between “the human sciences, the learning sciences, the behavioural sciences, the physical
sciences and the technological sciences” (p. 524). In our enquiry into educational technologies we have two
interests: (i) how concerns with theory in the field are represented, and (ii) whether distinct theoretical
orientations (multi-paradigms) are incommensurate, that is, entail competing ontologies and descriptive
languages, or whether they enable distinct and multiple perspectives in a shared field of practice. This
preliminary investigation mainly responds to (i) above: we analysed a snapshot of two ascilite conferences
across the last decade (in line with Oliver’s (2013) analysis) to enquire into how theory concerns in educational
technology have been represented notionally and descriptively over time.

Theory tracings in educational technologies
A challenge for educational technology practitioners is adapting to rapid changes in a digital landscape and
making sense of the multiplicity of digital technologies and their emerging practices. This change process was
represented over a timescale by Hedberg and Stevenson (2014), who graphically scoped a “technological change
continuum in higher education” (p. 18), starting with the PC era through to mobility and cloud computing. They
suggest the need for educators to cultivate “new media literacies” (p. 31) that could articulate these trends. This
multiplicity is also reflected theoretically. Of the traditions and strands that inform educational technology
research, we identify four that have significantly shaped current debates concerning engagement with theory:
1. Evidence-based practice: A movement in the broader field of educational studies is the “push” for an
evidence-based or “what works” approach to educational research. Biesta (2007) described how the
evidence-based practice movement was adapted from medical to educational research, but that these two
fields are not homologous, that is, the contexts for research are dissimilar. Whereas evidence-based practice
seeks to gather evidence about the effectiveness of an intervention for a given end (such as in terms of
patient health), ends in education contexts are not pre-given. Unlike the receptive patient, students actively
“interpret and try to make sense of what they are taught” (p. 8), through a mutual teacher-student endeavour
entailing uncertain ends that seeks to make education possible.
2. Big data: The recent emergence of “big data” and analytics is a further contributor in which theory has
come under suspicion, heralded by Chris Anderson’s (2008) proclamation of the “end of theory” suggesting
that the emergent results of big data processes produce findings that render theory obsolete. The onset of
massive data has bolstered an “anti-theoretical stance” (Jones & Czerniewicz, 2011, p. 175). Developments
in learning analytics frame an agenda of educational improvement and quality which potentially
overshadows the role of pedagogy and theory, as suggested in the OLT supported learning analytics project
(Siemens et al., 2013).
3. The Instructional Design tradition: The positivist traditions of psychological theories – behaviourism and
cognitivism – informed the development of the instructional design tradition. Bennett and Oliver (2011)
traced the origins of this to North America in the 1960s, with the development of automated forms of
teaching, or “programmed instruction”. They point to the persistence of this objectivist theoretical tradition
despite the emergence of research models based on constructivist learning environments.
4. A focus on design research: The focus on practical, “use-inspired” design research (e.g. Reeves,
Herrington, & Oliver, 2005) advocates for a particular research focus on the design effectiveness of learning
technologies that reflects the evidence-based practice program of evaluation of interventions. Bennett and
Oliver (2011) point out that this “pragmatic orientation” (p. 180) is visible in other literature in the field,
where “[t]heory or even critique remains conspicuously absent”.
What is notable in these instances is that theory, where visible, tends to be treated as a separate endeavour from
the empirical work of research. Even Phillips et al. (2012), who lucidly articulate the terrain of theory in the
field and advocate a “scholarly and pragmatic” approach, reproduce the separation of theory and practice that
derives from the natural sciences. We seek to describe an approach to educational technology research from
which theory is embedded in practice: a pragmatic orientation that can also enact or make theory visible.

Theory themes and patterns
Since an important strand of the pragmatic design tradition has developed in Australia (point 4 above), we
conducted a preliminary activity to identify the extent to which theoretical concerns were visible in a leading
forum for educational technology research, namely the ascilite conference. As an initial indicator, we obtained
visual snapshots as well as word count frequencies using paper titles from two conferences a decade apart. (This
is an initial exploration and in further work we envisage more detailed readings and analysis of abstracts across
relevant educational technology journals.) We extend on a previous overview of trends in ascilite conferences
over 20 years that was conducted by Sims (2004), who found a thematic shift in the concerns of conference
papers: from the particulars of technologies and their production, to issues of pedagogical effectiveness and the
participants in learning.
As a starting point, we began with a content analysis, a simple quantitative visual representation through word
weightings of conference paper titles for 2013 and 2003, using Wordle to generate word clouds (see Williams,
Parkes & Davies (2013) for a use of technology that affords different ways to undertake analysis). The word
cloud, shown in Figure 1, represents the frequency of the most prevalent words in titles for 2013. Questions to
ask of the word clouds are: what are the dominant and larger terms? But perhaps more significantly, what is
eclipsed and what is absent? Occurrences of the most frequent words are listed in Table 1.
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Figure 1. Word cloud of ascilite 2013 titles
A visual snapshot from the titles for the ascilite conference held in 2003, is shown in Figure 2.

Figure 2. Word cloud of ascilite 2003 titles
Questions raised by the word clouds are: what are the dominant and larger terms? But perhaps more
significantly, what is eclipsed and what is absent? Occurrences of the most frequent words are listed in Table 1.
Table 1: Frequencies of title words
Word frequencies
Total
Learning/learning/learn
online
design(s) (-ers) (-ing)
technology (-ies)
mobile
teach/teachers/teaching
pedagogy/ical
space(s)/e-space
reflect/ive/ion
e-learning/elearning
tool
analytics
practice
research
theory/theories/theoretical
conceptions
critical

ascilite 2013
1524
98
21
19
14
11
10
8
6
6
5
5
4
3
3
3
1
0

ascilite 2003
1094
49
32
16
2
0
18
0
2
2
7
7
0
4
2
1
0
0
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In both title word clouds, “theory” terms do not bear much weight at all. Highest occurrences were for:
learning/Learning/learn, online, tool, design technolog*, theory/ies/theoretical (3, 1); lowest frequencies for
practice, research, theor*, and none for critical. New emerging terms in the field of educational learning
technology in 2013 were mobile, pedagog* and analytics.
The word clouds highlight the relative weight (presence as well as absence) of particular terms at these two
ascilite conferences. While the terms theory (and its variants) and research may have been used within the
papers, they are hardly present in the title analysis. Dominant are “pragmatic” terms (for example, design,
technology and mobile, whereas meta-language is less visible (e.g. reflect*, conceptions, critical). Our Wordle
examples seem to continue the trend identified by Sims (2004) of a shift from devices and products to issues of
pedagogy, for example, the terms online and tools reduced their frequency over the ten years. These shifts could
be tested with a more systematic thematic analysis over time (e.g see Oliver, 2013). While the urgings in the
literature tend to be for the “use-inspired” approach mentioned above, there has been a call to theory in the field
in more recent years (cf. Bennett & Oliver, 2011; Jones & Kennedy, 2011; Oliver, 2013; Phillips et al., 2011).
Our concern is for a field of learning technology research that is able to critique the presence of theory in a
“multi-paradigmatic” field, as analysed by Czerniewicz (2010), rather than be directed towards a particular
utilitarian approach – to adopt an “ought” rather than an “is”.

Theory makings and beyond
Do the conference title comparisons indicate an orientation to “use-inspired” design research, and one that
overshadows a theoretical-inspired orientation using meta-descriptions of learning technologies? This snapshot
indicates that this may be the case. With emerging terms and preoccupations in educational technology research,
we suggest that the field is struggling to find fresh ways to theorise a dynamic field. Reviews of the literature
suggest that the field maintains theoretical discontinuities that reflect paradigms and methodologies that are
difficult to reconcile (Jones & Kennedy, 2012) but also that the field is forming new trajectories. For example,
Czerniewicz (2010) found the field of educational technology located “two distinct theoretical approaches –
constructivism and instructivism – clearly, both based on psychological learning theories” (p. 528). Yet her hope
is that the associated paradigms – interpretivism and objectivism – are not incommensurate as practised in this
field, through “a commitment to mutual understanding using different approaches” (p. 531).
Nevertheless, Czerniewicz describes a field dominated by human-centred theories that entail the theory/practice
distinction, based on a subjective observer separate(d) from the world. An alternative to the dualistic perspective
of the researcher is scoped by Goodyear, Carvalho and Dohn (2014) in their description of “relational
perspectives” that are founded on tracing the relations between material things and human activity. These
approaches attend to the relations in material practices, including objects, places, devices, texts, and procedures,
and entail a “constitutive entanglement of the material and the social” (p. 141). Rather than dualistic paradigms
that invoke a world “out there”, pre-formed and awaiting an observer’s descriptions and predictions, in a
relational paradigm the world is performed and emergent – always co-evolving. Examples of this approach can
be found in Al-Mahmood’s (2012) account of e-learning, where she shows that contrary to its espoused
technology promises, the LMS is multiple in its participants’ experiences, “performed through multiple
enactments that emerge in various sociomaterial practices.” Her argument has practical consequences for
learning design and choices.
The relational perspective has practical implications for design and applications that are inherent to educational
technologies, and therefore warrants the study of their practices. The place of theory in a relational perspective
is to furnish notions of practice that connect social and material activity (Al-Mahmood, 2013; Fenwick, 2012;
Hannon, 2013; Goodyear et al., 2014). This sense of practice is described by Hager, Lee and Reich (2012) as
“relations among the everyday interactions, routines and material arrangements in particular environments and
forms of knowing generally from these” (p. 3). Such a description of situated, embodied and material encounters
offers fresh directions for practical and emergent research into educational technologies.
For Lewin (1952), theory is practical and productive, offering new trajectories for practice. We have scoped an
alternative to the dualistic theories that are so prevalent in educational technology research, and that confine
learning within the individual human domain. Theories themselves need to be conceptually gripping and welldeveloped. Whilst we recognize that theories “are not universally valuable” (Maton, 2006; also Oliver, 2013)
and that the solution is not to merely set up our allegiances to any one approach, but rather we want to suggest a
rich multiplicity of approaches that might well offer “competing attempts at offering better explanations”.
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Giving students an informed choice when selecting teams
for group work
Yuwanuch Gulatee
Nakhon Phanom University and Edith Cowan University
Martin Masek
Edith Cowan University
Most large scale software projects require team work. However, it is a common problem that,
when forming teams in a university setting, students know little about each other, resulting in
dysfunctional teams. To help alleviate this, we ran three small preliminary assignments before
students formed a team for the last major project. The idea was to encourage students to work with
a variety of group members before they could choose their final team. The results showed that half
of the final groups had a makeup that changed from their first initial group.
Keywords: group work, student teams, software development, game development

Introduction
Group assignments are commonly used in education as a means of giving students an industry-like group
experience. Particularly, large-scale software development jobs require personnel to work as a team, because it
is beyond the ability of an individual to finish them. However, to set up an effective team in a group assignment
setting is not an easy task. For example, in an industry environment, team mates would be chosen by an
interview process for a particular skill set. But in a university setting, students typically do not know each
other’s capabilities. Therefore the skills of each group member may not complement each other. Also, in an
industry environment, with hierarchical management and established team culture, team members are more
likely to focus on their task. However, in a university setting, management by peers and lack of pre-existing
team culture could result in lack of motivation for some group members.
In this paper, we report on a project where students undertook three small projects with different team members
to give them a better idea of who to choose as partners for a final project. The aim was to give students time to
get to evaluate each other’s capabilities, skills and team culture so that the final project team would contain
members with complementary skills and similar levels of motivation.
The rest of this paper is organised as follows: Firstly, the benefits and problems of group assignments as
highlighted in existing literature are discussed. Then, we give a detailed description of our experimental setting.
Finally, we present the results from our study followed by some conclusions.

Literature review
Previous studies show that group assignments can develop students’ interpersonal and team work skills (Kelly,
2008). They can also encourage active, collaborative learning instead of passive learning (Kelly, 2008). The
group assignment can be used as evidence of a student’s ability to work with real world problems and apply
theoretical knowledge. This evidence greatly improves graduate employability (Fearon et al., 2012). Another
major benefit of group assignments is that they emulate real world practice and help students to develop
transferrable skills, so they will not feel intimidated when they enter the work force (Fearon et al., 2012).
Though group assignments have many benefits, students also encounter problems with group work, with nearly
half of the students reported having frequent problems with group assignments (Ford & Morice, 2013). Clashes
between group members are one of the major problems in group assignments (Ford & Morice, 2013). Since the
group assignments involve more than one person, and each member comes from a different background, it is
normal to have different ideas and opinions which could cause conflict at any time (Hede, 2007).
Another problem in group assignments is that members often do not have complementary skill sets. To form an
effective group, students must have the mixture of the necessary skills, knowledge, and ability to perform the
task at hand (Ettington & Camp, 2002). For example, when creating a computer game, if all the group members
are only good at coding, and lack graphic design skills, the game might be fun, but it may not be attractive.

Kelly (2008) has stated that the way groups are selected has an impact upon the outcomes. If the right members
are selected, students will enjoy group work as a learning method, and perform better. The data suggest that the
more a student believed the group selection process to be fair, the more effective were the outcomes (Kelly,
2008). Kelly also found that to give the students permission to form their own groups is to give everyone an
equal chance of working together and being responsible for their own decisions. Therefore, in the work we
report here, students attempted small trials with various members before they chose group members for their
major assignment.

Method
This study was conducted among the students of a Game Design and Production class. This class is run as part
of a Games Programming major, within a Bachelor of Computer Science degree. The class had no prerequisites, attracting students from art and design disciplines in addition to Computer Science students. Such a
mix of students is ideal for this study as development of any software is usually undertaken by multidisciplinary teams. In past iterations of the unit, we observed that students from the same disciplines were drawn
to each other as they knew each other prior to the class.
In the experiment, there were three short (one week) group projects, referred to as “three games in three weeks”,
run as a precursor to a longer group project. Each week the students created a new game within a different group
of three members. Students could choose their own groups, switching members each week so as to work with
different people each time. The purpose of these three small trials was to give students the chance to work with a
wider variety of others, so they had a better idea whom to choose when forming the final project group. We
collected data about the composition of each small group to compare with the final group formation. We also
conducted a student survey (using a 5-point Likert scale) to find out for the three initial groups: which groups
they thought worked well together; whether they thought the game produced by the group was fun to play; and
whether they believed they gained experience by working in the group.
Groups for the major assignment also consisted of a maximum of three people, chosen from anyone in the class,
whether they had worked with them before or not. This assignment required finishing a larger game within
seven weeks. Since this final assignment was allocated a high proportion of the total marks for the unit, the
formation of the final group was critical for the students. Examining the relationship of the group formation
between the first three projects and the last project could indicate how the earlier group experience affected the
final group formation. We compared the formation of final groups with the formation of three small projects to
see if students were more likely to work with an individual group (first, second or last group) and also if they
were more likely to work with the group in which they had earned a higher mark.

Results
There were a total of eight groups in the final project. We used the final group formations and compared them
with the previous group formations, in order to find the relations between them.
Firstly, we tried to find the factors that may have affected the decisions involved in final team formation. We
categorised them as “Higher Marks”, “First Group”, “Second Group”, “Third Group”, “Mixed Group” and
“New Group”. “Higher Marks” meant that the final formation matched one of the small project formations and
in that group the students had also gained the highest marks of all three groups. “First Group” meant the final
formation was identical with the first group formation. “Second Group” meant the final formation was identical
with the second group formation. “Third Group” meant the final formation was identical with the last (third)
group formation for the preliminary three games. “Mixed Group” meant the final formation was not identical
with any group formation, but two members had worked together before. “New Group” means the final
formation is not identical with any of the 3 previous group formations.
We found that only three out of the final eight groups corresponded to groups that the students got the highest
mark in. Figure 1 shows the number of groups for the final project based on where the team members had
experience working together. This shows that half of the groups (4) corresponded to an identical formation as
for the first short assignment. Out of the other 4 groups, one was identical to the groups for the third game.
There were two mixed groups and one new group. These results seem to indicate that half of the students did
find a functional group to work with in the first project. Importantly however, the other half changed their group
makeup for the final project. In a traditional group assignment, where there are no pre-cursor small assignments,
such a change would not have been possible.
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Figure 1: Number of groups for the final project, broken down into which groups the students previously
worked together.
An investigation was conducted on the survey data to determine whether there was any significant relationship
between the paired scores of the perceived fun of the produced game, whether teams worked well together and
whether students felt experience had been gained in these three games. The assumptions underlying of this
research were:
• Ho = There is no relationship between the scores of game fun, team worked well and experience gained for
these three games
• H1 = There is a relationship between the scores of game fun, team worked well and experience gained for
these three games
The data was analysed using non-parametric Spearman’s rho correlation. The correlations were found for game
1, 2 and 3 are show in Tables 1, 2 and 3 respectively.
Table 1: Spearman’s rho analysis for Game 1, examining paired correlations between whether the
students thought the game created was fun (fun), whether they worked well as a team (team) and whether
they gained valuable experience (ex).

Spearman's rho

fun Game 1
team Game 1
ex Game 1

fun Game 1

team Game 1

ex Game 1

Correlation Coefficient

1.000

.264

-.187

Sig. (2-tailed)

.

.201

.372

Correlation Coefficient

.264

1.000

.214

Sig. (2-tailed)

.201

.

.304

Correlation Coefficient

-.187

.214

1.000

Sig. (2-tailed)

.372

.304

.

Table 2: Spearman’s rho analysis for Game 2.
fun Game 2

Spearman's rho

fun Game 2
team Game 2
ex Game 2

team Game 2
**

ex Game 2

Correlation Coefficient

1.000

.516

Sig. (2-tailed)

.

.010

.908

**

-.025

Correlation Coefficient

.516

1.000

.145

Sig. (2-tailed)

.010

.

.500

Correlation Coefficient

-.025

.145

1.000

Sig. (2-tailed)

.908

.500

.

**. Correlation is significant at the 0.01 level (2-tailed).
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Table 3: Spearman’s rho analysis for Game 3
fun Game 3

Spearman's rho

fun Game 3
team Game 3
ex Game 3

team Game 3
*

ex Game 3

Correlation Coefficient

1.000

.489

Sig. (2-tailed)

.

.018

.574

1.000

.246

*

.124

Correlation Coefficient

.489

Sig. (2-tailed)

.018

.

.258

Correlation Coefficient

.124

.246

1.000

.258

.

Sig. (2-tailed)
.574
*. Correlation is significant at the 0.05 level (2-tailed).

From the results in Tables 1, 2 and 3, it can be seen that the only significant relationships were a moderate
positive relationships between 24 students’ game-was-fun scores and team-worked-well scores in Game 2, (rs=
.52, n = 24, p < .05), as well as moderate positive relationships between 23 students’ fun scores and teamworked-well scores in Game 3, (rs= .49, n = 23, p < .05). This can be interpreted to mean that, for games 2 and
3, if students thought that they worked together better as a team, they also produced a game they thought was
more fun. Interestingly, no such correlation was evident between team work and the fun of the game produced
for Game 1. Examining the responses, out of the 25 students, none for Game 1 stated on the survey that their
team did not work well together and only three thought the game produced was not fun. This could have
resulted from students at that stage not having a good grasp of how well a team could work together or how fun
their game could be. In the end, after working with two other teams on Game 2 and 3, half of the final teams
were not the same as for Game 1.

Conclusion
Group assignments provide good practice for students before they enter the work force. The task of forming
functional groups is however an issue for students who have limited knowledge of each other’s skills and
motivation. In our experiments, we gave the students three short group projects before the main project of the
unit, as a way for them to get to know their peers. Results showed that half of the final project groups were not
simply identical to the student’s first group, indicating that their first choice of group might not have been an
ideal match. Overall, based on student response, the better the group functions, the better the quality of the
product. In this case, the game they were creating was more fun. Further research can be conducted to explore
different roles of students within groups and their interaction.
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Having your cake and eating it too: The rhetoric and reality
of redesigning staff professional development
Sarah Thorneycroft, Brian Landrigan
University of New England
Despite significant change in higher education, the structure of professional development for
academic staff has remained largely unchanged, consisting primarily of workshops and other
forms of face-to-face development. While this is the accepted and often demanded mode of
delivery, workshop-based programs are resource-heavy and often unsustainable.
Until 2012, the central support unit at the University of New England had been offering a
traditional program based on workshops. While the program attracted positive reviews, it was
becoming increasingly apparent that there were significant issues in the structure that could no
longer be ignored. An alternative, innovative solution was sought, which would allow far more
flexibility and scalability while improving the experience and outcomes of professional
development.
This paper outlines the design of a new program according to the above rhetoric, and then
examines the reality of analytics and participant experience data to draw conclusions about the
success and viability of such a redesign.
Keywords: professional development, innovation, online

Introduction
The Learning Innovations Hub (LIH) at the University of New England (UNE) is tasked with offering a
professional development program for teaching staff. Prior to 2012, the program offered was almost exclusively
face-to-face workshops, as this was both the expected service model and the cultural norm. Faced with
significant staffing issues following a restructure, though, it became apparent that this type of development
program was not sustainable nor having the desired levels of impact, and a complete redesign of the program
was raised as a way forward.
However, often when a redesign is called for, expensive and time-consuming methods are often employed large-scale review, procurement of software, engagement of external consultants, grant applications and so on.
In this situation, an efficient and innovative solution was sought, whereby redesign could be completed quickly
and implemented via inexpensive tools that were easily available. As Ward (2014) points out, “the most
successful [projects] tend to deliver top-shelf stuff with a skeleton crew, a shoestring budget, and a cannonball
schedule”. This correlates with Sivers’ (2011) catchcry of “start now, no funding required”.
This paper will outline the driving factors taken into account during the redesign, the process and resulting
products, and the reality of participant experience following implementation.

Rhetoric
While there is a decent amount of literature on the effectiveness of workshops as a professional development
medium and their impact on teaching practice, ‘effectiveness’ and ‘impact’ cannot be the only factors in
determining the success and sustainability of a program. Practical factors such as time investment, scalability
and convenience should also be considered and a holistic view of the development program as a whole should
be taken.
As an educator it is impossible to ignore the current drive to shift teaching away from didactic models of
practice to more student-focused deep-learning practices. As Guskey (1999) notes, continuing to offer more of
the same old development can result in reduced outcomes. Smyth (2003) points out that “an academic staff
development programme... should not be driven from a didactic (controlling) conception” (p. 57). While by
definition a workshop is not truly didactic in the way that a lecture is, often workshops are still a presentation
with additional discussion or activities.
Altbach et al (2009) states “The Internet has … touched virtually all dimensions of the higher education

enterprise” (p. xviii) - one might add ‘except for internal professional development’ as a caveat. The paper goes
on to note that in the future, "the academic profession will become more internationally oriented and mobile,
[and] the activities and roles of the academic profession will be more diversified” (p. 3). There would seem to be
a considerable opportunity lost by not leveraging the benefits of the internet in the delivery of more flexible
professional development programs.
Given the above, the following is an outline of the factors that the researchers identified as being problematic in
the traditional workshop program.
Issues with traditional professional development programs
Reliance on time and place
Academic staff have huge demands on their time. There is little free time available to attend professional
development activities, and meetings and face-to-face teaching make it difficult to attend events. Workshop
attendance is generally low which provides limited opportunities to collaborate with peers.
Large amounts of content condensed into one period of time
Workshop-style professional development means that a large volume of content is presented in one sitting,
usually with only the handwritten notes of the participant as lasting artefacts. Information retention in this
situation is a challenge, and subsequent requests for assistance due to forgotten content is common. Crumley
(2011) notes that “retention of content...a few months after the course ended was shown to be only slightly
higher than that of a control group that had never taken the course”.
Disconnect from teaching practice
Teaching staff are bombarded daily with a need for “21st century technology-enhanced” learning models, lest
MOOCs and other trends render them irrelevant (Palmer, 2012; Johnson et al, 2014). Experiencing professional
development in a face-to-face low-technology environment creates a ‘do as I say, not as I do’ situation in which
the method of delivery they are experiencing is completely disconnected from the methods of delivery they are
expected to use in their own teaching.
Closed/siloed environment
It is common practice for professional development to be delivered only within one institution, with courses and
resources not available outside the institution. McGill (2013) lists a host of benefits to the provision of open
educational resources (OERs), including collaboration, enhanced reputation and enhanced sustainability, that
cannot be leveraged when professional development is offered only within an institution.
Accessibility
The traditional workshop model strongly favours permanent academic staff, who are physically located on
campus and paid for their time to attend. A fully open, online development program goes some way towards
servicing what Bryson (2004) refers to as the most neglected, invisible group - casual and sessional staff.
Two solutions - webinars and Coffeecourses
Faced with the above issues, the first action proposed was to move the development program completely online.
This was a simple yet significant move that immediately allowed several of the issues outlined above to be
addressed. The authors then took two different approaches to designing an online development program, which
sit side by side to create a very flexible program for staff.
Webinars
The webinar series runs via Adobe Connect virtual classroom software. Each weekly session is a blend of
presentation, discussion and either self-directed or collaborative activity. The series promotes teaching and
learning practices in a similar context to teaching staff. It was designed to utilise the technology available to
staff and demonstrate how it could be used to engage with students, allowing staff to experience the virtual
environment as participants and to gain insight into the capabilities of this medium.
Coffeecourses
Coffeecourses are a series of self-directed short online courses built in Wordpress. Content is chunked into very
small sections that take approximately 10 minutes to complete (the premise is that each section could be
completed over a cup of coffee, whenever there is time in their schedule). Benefits of this structure include
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discoverability (via tag and category metadata), openness (not restricted to an institutional login) and contextual
interactivity as comment threads are available on each post.

Reality
Having been redesigned, the professional development program has now run for approximately two years. In
that time analytical data has been collected regarding access and participation, and a participant survey
conducted to determine the perceptions and experiences of those participating.
Analytics
Coffeecourses
Since April 2012, the Coffeecourses site analytics show the following:
•
•
•
•
•

6,584 page views;
114 comments on various course posts;
108 registrations (70 internal, 38 external);
21 different institutions (including students, industry professionals and K12/TVET educators); and
4 different countries.

This demonstrates that the goals of broadening access, increasing participation and breaking down the silo effect
were effectively achieved. Additionally, informal observations indicated high levels of sharing of course content
and the site conceptually as a whole via social media. The application of a creative commons license to the site
also enabled other institutions to adopt the Coffeecourses idea into their own online program. While reputational
effects were not considered in the redesign, they cannot be ignored as a benefit.
Webinars
In 2013, the webinar series had 116 unique internal participants (21% of staff - total academic staff in 2013 was
543) and many attended multiple times. Each webinar was recorded and in 2013 there were 3452 overall views
of recordings.
While no comparison data regarding previous F2F workshop participant numbers is available, these figures
demonstrate that the webinar series had good staff penetration rates and also effectively achieved the goals of
increased accessibility and a reduction of the reliance on space and time.
Survey data
A retrospective survey of participants was conducted to determine their preferences and experiences with the
redesigned development program. Response levels were lower than anticipated (n=36), with most responses
coming from internal staff members.
The majority preference of participants was for face-to-face (F2F) workshops (42%) - a not unanticipated
outcome. F2F workshops were also the majority response for having the most impact on teaching practice (also
42%). ‘Good learning environment’ and ‘suits my learning needs’ were the top two traits attributed to F2F
workshops (58% and 68% respectively). By contrast, webinars and Coffeecourses were only moderately (3040%) ranked as a ‘good learning environment’ and ‘suits my learning needs (37% for webinars, 24% for
Coffeecourses).
It is interesting to note the disparity in perceptions of development staff and participants regarding the learning
environment and suitability to learning needs of F2F workshops. In the ‘rhetoric’ section it was noted that issues
(disconnect from teaching practice, content retention) had been observed by the researchers, but this was not
reflected in the experience data from participants.
However, for both webinars and Coffeecourses, ‘convenient’ was the dominant characteristic attributed to them
(67% and 59% respectively), with ‘flexible’ and ‘more accessible’ following closely at over 50%. This
demonstrates that the goals of improving accessibility and flexibility were achieved with the redesign.
Perceived positive impact on work was the main point of difference between webinars and Coffeecourses.
Webinars received a significantly higher rating of being ‘beneficial to my work’ - 66% agreed or strongly
agreed, vs 32% agreed/strongly agreed for Coffeecourses. Insufficient data was collected to determine why this
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was the case so assumptions cannot be drawn on whether this was due to content, format or some other factor. It
does, however, indicate where staff preferences will likely lie when determining demand for the future.
Interestingly, ‘online teaching’ was by far the item most often ranked as ‘important’ in a matrix of possible
future development topics. If we extrapolate from the data, it seems that the preference of most is not to learn
about online teaching via online teaching.

Conclusion and future actions
It is tricky to draw conclusions about the success of the program redesign, given that defining “success” depends
on the criteria chosen. If we examine the initial goals and issues to be solved in the redesign, then the redesign
can certainly be considered to have been a success as these goals were largely achieved. If, however, impact on
practice and staff perceptions are taken as indicators of success, the answer becomes far less clear-cut.
It is clear that a dichotomy exists between the rhetoric and the reality of professional development design. On
one hand, a model designed entirely in response to demand from staff is resource-heavy, difficult to sustain and
difficult to maintain relevancy in an ever-changing climate - as Johnson et al (2014) note: “perhaps the most
wicked challenge... is keeping education relevant“ (p. 21). On the other hand, however, a model designed in
response to the demand for innovative, practical solutions runs the risk of scoring low on staff satisfaction and
efficacy, whether perceived or actual. How, then, are central support units to go about cutting the balance
between the two? There are obvious benefits to implementing alternative online programs, as demonstrated in
this paper, but there is also a need to service staff needs and preferences.
At this stage there is no clear way forward. Given that the response to the changing landscape of higher
education is a far more pressing concern in student-facing education than professional development, it is likely
that we will continue to see slow change and blended models of development offered well into the future.
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Flipping a Japanese language classroom: seeing its
impact from a student survey and YouTube analytics
Dr. Yasuhisa Watanabe
University of Melbourne
The ‘flipped classroom’ is gaining popularity in university teaching. However sceptics question if
students actually come to classes prepared by viewing the given video. In this study, 163
university students enrolled in an intermediate level Japanese subject that was taught in a flipped
mode were surveyed on their experiences of viewing the pre-learning video. The access records to
the video were also analysed to determine how students behaved online. The survey showed only
50% of students had viewed the video regularly, but had done so thoroughly. On the other hand,
17% answered that they did not even attempt to access the video. This paper will present reasons
the students gave for watching or not watching the video as a part of their learning and argue for
an improved methodology.
Keywords: flipped learning, video, Japanese language, survey, analytics, motivation

Introduction
The flipped classroom design, a form of blended learning (Garrison & Vaughan, 2008), asks students to learn
what they traditionally learn in a classroom before the classes and engage in activities that are traditionally given
as homework in classes (Bergmann & Sams, 2012). Before the classes, students are to view materials that are
usually distributed using technology, often in the form of video clips. The method became popular recently in
various educational settings, including universities. A brief survey of recent publications on flipped classroom
shows that the method has been used to teach a diverse range of subject matters: marketing (Jarvis, Halvorson,
Sadeque, & Johnston, 2014), history (Gaughan, 2014), statistics (Wilson, 2013), and foreign languages (Simon
& Fell, 2013), to list a few. Utilising the pre-presented knowledge, class time is commonly used in studentcentred activities, such as peer-teaching and problem-based learning. These activities have the potential to
engage students’ deep learning, i.e., to truly understand the meaning of what is being taught (Ramsden, 2003). It
can potentially transform classroom teaching to become more individualised by giving students more choices in
spending time on areas where they need the most practice (Bergmann & Sams, 2014), and allowing teachers to
work as a facilitator, correcting students’ misconceptions as they engage in exercises and guiding students in
applying the newly acquired knowledge (Hamdan, McKnight, McKnight, & Arfstrom, 2013; Jarvis et al., 2014).
However, what this rhetoric appears to ignore, at least at the initial stage of implementing the flipped classroom,
is students’ readiness to accept such model of education. Resistance from students can be felt when
implementing the flipped mode of teaching, as they are forced to take control of their own learning and may
perceive this as increased workload on their part (Simon & Fell, 2013). Most presentations to date only appear
to present how the flipped classroom model has been implemented in different subjects (Wilson, 2013), and/or
report on whether students viewed the video clips as intended for flipped methods (Gaughan, 2014). In this
concise paper, a limited analysis of data from the video server will be used in conjunction with students’ survey
data to shed light on students’ perceptions on the flipped classroom after trialling the method for a semester in
an intermediate level Japanese language subject at the University of Melbourne.

Current study
In Semester 1, 2014, an attempt to flip a lower intermediate-level Japanese language subject was made. Of the
four contact hours each week, about one hour’s worth of a class (dedicated to conducting grammar instruction)
was flipped. In the traditional mode of language teaching, two to three new grammar structures are introduced
each week in class, followed by drill and conversation exercises using the new grammar structures. This is
followed by reading and writing practices which also incorporate the use of new grammar structures to let
students construct and consolidate their learning of the target language. Of these three new grammar structures
to be taught each week, one grammar structure (the key to all language practice during the week) was selected to
be presented with a video clip.
For each week of the 12-week semester, a short video clip of three to six minutes, explaining the key grammar
structure, was created using Microsoft PowerPoint with a voice-over in Japanese. It was then uploaded to
YouTube and made available to students via the embedded video player on the subject’s LMS, along with other

teaching materials. A series of short online quizzes to assess students’ learning from viewing were made to
accompany each video clip. However, time constraints meant not all video clips were followed up with the
quizzes. Each video clip consisted of three sections: 1) explanation of a new grammar structure; 2) example
sentences to illustrate various uses; and 3) references for further information and encouragement to attempt the
online quizzes. The explanation was structured to expand students’ existing knowledge by contrasting the new
grammar structure with similar structures that they already know.
Recognising the need to accustom students to the practise of flipped classes, the flipped method of teaching was
explained and the link to the video clip was shown in class during the first week. The video clip was then
viewed together to familiarise students with the content and the style of presentation, and the accompanying
quizzes. Students were told to view the video clip before the following week’s classes.
After several weeks of teaching, the teaching team started to become aware of more than normal level of
differences in mastery of content among students. It became obvious that some students were not mastering the
points being delivered by the pre-learning video. A survey was conducted towards the end of the semester to see
how students reacted to the flipped classroom method to answer the two research questions: 1) did students
watch video clip in preparation for classes; and 2) how did students engage with the video clip. At the end of the
semester, the analytics available to YouTube account holders were accessed to compare with the survey data.

Analysis: student survey
The anonymous survey was conducted in May, 2014. A total of 163 valid responses were collected from 202
students enrolled in the subject. Although other questions were asked in the survey, only the section related to
accessing video clips for the flipped classroom will be analysed here.
Accessing LMS and video
In order to determine whether students have a means to access video clips, their usual methods of accessing the
university’s LMS was asked. The question asked the location and devices used to access the LMS, allowing
multiple answers. A total of 255 responses were recorded for accessing the LMS from their homes and 248 for
on campus access, while 167 responses were recorded for accessing the LMS while they are on the public
transport system. Cross-searching the survey data found that there was no student who responded that they did
not access the LMS from all three locations, meaning everyone accessed the LMS by one way or the other. It
can be argued that the flipped classroom method can be sufficiently accommodated by the cohort of students
being surveyed.
However, when students were asked whether they watched the video required for the flipped classroom, the
responses were mixed. Only a small percentage of students made an effort to prepare for flipped teaching every
week, while the majority appeared to watch the video only when they felt it necessary. Table 1 shows the
number of students who accessed the video in a chronological order of events.
Table 1: Number of students who accessed the video for flipped classrooms in relation to classes
(multiple responses allowed)

Yes, every week
Yes, but not every week
Yes, but less than 3
(25%) of them
Not at all
Total

Total number of
students
19 (11.7%)
61 (37.7%)

Before class

During classes

After classes

14 (73.7%)
41 (59.4%)

3 (15.8%)
11 (15.9%)

2 (10.5%)
17 (14.6%)

54 (33.3%)
28 (17.3%)
162

25 (43.9%)

11 (19.3%)

21 (36.8%)

80

25

40

Only 19 students watched the video clips every week. However, these regular viewers were more dedicated than
other groups of students with a larger proportion of them (73.7%) watching the video before the target classes as
intended for the flipped classroom. There were a larger number of students (37.7%) who watched the video clips
often but not every week. Although smaller in proportion compared to regular viewers, 59.4% of these students
also watched the video before classes to experience the flipped classroom appropriately. A similar number of
students (33.3%) made an attempt to watch some of the videos, but did not continue to immerse themselves in
the flipped environment throughout the semester. What appears interesting is that more students in this group
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watched the video after the target classes (36.8%) compared to the other two groups. This may suggest that this
group of students turned to the videos as needed when they experienced difficulties in class. Finally, there were
17.3% of students who responded that they did not watch the video.
Table 2 shows the range of reasons given for not watching the video clips. The majority of the reasons appear to
have derived from students’ negative attitude towards video instruction or preparing for classes, such as not
having enough time and being lazy. Some also seemed to have arrived at their conclusion after viewing some
videos. For example, four students responded they did not like the voice used on the video, and four others gave
their difficulty understanding the content as their reason. These ideas must have been derived from viewing at
least a part of the video. On the contrary, there was one student who responded that he already knows the
grammar explained in the video. Finally, there are also 6 students who seem to prefer gaining information from
written sources rather than audio-visual sources.
Table 2: Range of reasons given for not viewing videos
Textbook is good enough
No time to watch the video
Did not like the voice used in the video
Difficult to understand
Laziness
Forget to watch
Did not know about them
Do not want to watch the video
Because this is my breadth subject
I already know the contents explained in the video
I do not feel it necessary to watch the video

6
5
4
4
3
3
2
2
1
1
1

Analysis: YouTube analytics
Table 3 shows the length and contents of each week’s video for 12 weeks, the total number of access up till 30
June, 2014, and the average length of time each video was watched.
Table 3: Video access data from YouTube analytics
Length
Total access no.
Average viewing
length

Length
Total access no.
Average viewing
length

Week 1
3’04”
150

Week 2
2’39”
87

Week 3
3’20”
67

Week 4
3’07”
62

Week 5
4’36”
84

Week 6
4’06”
76

1’44”

1’44”

2’48”

2’19”

3’00”

2’52”

Week 7
3’24”
55

Week 8
4’17”
70

Week 9
5’39”
84

Week 10
5’10”
70

Week 11
6’35”
57

Week 12
6’36”
48

2’41”

3’11”

3’41”

3’16”

3’41”

4’28”

The total access was the largest for the video clip in Week 1, with 150 accesses recorded. The access number
dropped to almost half the following week and appeared to fluctuate depending on the week. On the other hand,
the average viewing time was the shortest in Week 1 in relation to the total length of the video, and increased
each week. This is probably because students were curious about the new teaching method and attempted to
access the video clip, but decided to leave without viewing the whole video for various reasons.
In terms of the length of viewing each video clip, it seems that most students were watching the initial
explanation of the grammar when it was introduced in comparison with other patterns, but not the examples of
the sentences shown towards the end of the video. Perhaps an improvement is needed to make the given section
of the video more interesting and engaging to students.
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Discussion and conclusion
The first experience of flipping a subject for an entire semester achieved some success and provided valuable
data on how to improve the future incarnations of the subject. It was disappointing that less than 10 percent of
students became regular viewers of the video as intended by the flipped methodology, i.e., viewing the video
before the class to prepare for deep-learning tasks (Bergmann & Sams, 2014). However, it also became clear
that some students who found the contents of the video clips useful become dedicated viewers who watched the
entire video clip and, although not confirmed by the analysis in this paper, may have understood the contents at
a higher level.
Why did some students find the video clips useful while others found them trivial? The YouTube analytics
revealed two major issues: not every student accessed the video clips, and students’ interest faded towards the
end of the semester. The former can be explained by reasons such as “textbook is good enough” and “I already
know the contents explained in the video”. Because the selection of grammar patterns to be introduced in the
video clips was made from the prescribed textbook, although more information on and examples of the
introduced grammar patterns were included, it may have given some students the idea that they can manage the
subject without watching the video clips. It is also conceivable that the proportion of activities associated with
the flipped classroom method was not perceived as significant enough by the students to justify viewing the
video clips every week. The latter may have been caused by the way the video clips were presented in Japanese,
which gave some students an impression that the video clips were “difficult to understand”.
The piloting of the flipped classroom also highlighted the issue of students’ workload. The comment “because
this is my breadth subject” (i.e., not my major area of study) suggests that some students were overwhelmed by
the amount of information presented and the time required to work on the material. A balance between students’
academic level of engagement and time commitment needs to be considered.
Three recommendations can be made. Firstly, in an ideal “blended learning” mode, the contents of video clips
needs to be well integrated into the entire curriculum (Garrison & Vaughan, 2008). Classroom activities
following the video clips should sufficiently leverage on the content presented in them to encourage previewing. Secondly, the video clips themselves should be made more accessible to students so that they do not
feel intimidated by them. The video clips used in the future semesters are currently being revised. Finally, a
careful explanation of the purpose and educational benefits of the flipped classroom method and expectation on
students should be made repeatedly and clearly to students (Jarvis et al., 2014). Although the piloting of the
flipped classroom was partially successful in terms of freeing some time for tasks to encourage students to
engage with the subject matter at a deeper level than otherwise possible, modifications to further improve the
curriculum will continue to be made.
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