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You, me and iLecture

Julie McElroy, Yvette Blount
Department of Accounting and Finance
Macquarie University

This paper explores the implementation of iLecture for a second year accounting unit at
Macquarie University. The research found that students interacted with iLecture in ways
that were not entirely expected. Students appear to want more control over their learning
environment and technologies. An example of this is iLecture as it has the potential to
provide students with choices about how and where they learn. The majority of students
that used iLecture also attended face-to-face lectures. Teaching staff also used this
technology to listen to lectures before tutorials. This assisted with the constructive
alignment of lectures and tutorials for the large number of staff involved in the unit. We
argue that understanding how students are using new technologies such as iLecture, and the
lecturers’ experience of iLecture, could provide useful insights into how academics can
utilise these technologies to provide a more fulfilling interaction with students.

Keywords: teaching and learning strategies, emerging technologies, ICT policies and
strategies, iLecture, ICT, teaching, higher education

Introduction: Technology tensions

Academics have conflicting and, at times, contradictory roles. Academics are under pressure to have an
active research program as universities strive to lift research performance (Dunkin, 1999). At the same
time, academics are under pressure to provide high quality teaching. Academics must find ways to be
more efficient and effective in how they approach the teaching component of their work to be able to
provide a high quality product while, at the same time, build a credible research profile.

Students are demanding more value for money as they are expected to contribute more financially
towards their education. Students expect a high quality education that will provide them with a satisfying
career. Employers argue that graduates do not have the skills and competencies required for the
workplace and there is considerable government pressure for greater returns for the education dollar
(Coaldrake & Stedman, 1998; Dunkin, 1999). To stay viable, universities need to align their programs to
the external world from the professions, from university management and society (McShane, 2004;
Coaldrake & Stedman, 1998). Due to globalization, universities are increasingly part of an
interconnected, educational network, with many Australian Universities relying heavily on finances from
international students. This, in part, has been catalysed by the marketisation of higher education by
Federal Government during the 1980's, where the predominating philosophy was economic rationalism,
where education is a commodity rather than a social good. The consequence of international fee
deregulation in 1985, resulted in an increase from 24,998 international students (predominantly from
Chinese families) in 1990, to 83,047 in 1998. Australia is the third largest provider of international
education in the world, behind the US and UK (Marginson, 2002). Fee paying students have many
different expectations of university and what constitutes quality education. With the payment of
university fees, they may be viewed as even more powerful and influential stakeholders then previously.
Coaldrake (2002) notes that teaching in universities to-day is more a 'mass' activity rather than an ‘elite’
activity. The change in the student profile, the change in government demands for quality assurance and
accountability, coupled with the changes in ICT, are transforming how students are taught. In particular it
is decoupling the need for student and teacher to occupy the same time, space and place (Ahmad, Piccoli
& lves, 1998). To meet these demands, the quality of teaching has to be of a very high standard.

Students have mixed reactions to the implementation of ICT. Some students resist the use of technology
if they believe it will reduce the amount of interpersonal contact with academic staff. Students also
complain that they are overwhelmed by information (Sutherland & Badger, 2004). On the other hand, if
students believe it enhances the learning experience, they are more likely to embrace it (Dunkin, 1999).
We have limited understanding of how students are using new technologies as most studies are still
taking place (Sutherland & Badger, 2004). Some academics see ICT as enhancing the student learning
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experience. For example, ICT can provide academics with the tools to interact with students in a more
flexible way and support a more student-centred approach (Bennet & Lockyer, 2004; Taylor, 1998; Collis
& Moonen, 2001). Others believe that ICT, rather than enhancing the student and lecturer experience, is a
poor substitute for face-to-face interaction (Dunkin, 1999). One consequence of using ICT is that the
lecturer and the material that they teach become more visible and fixed (Coaldrake & Stedman, 1999;
McShane, 2004) which could be an unsettling experience for the lecturer.

One way that academics have been attempting to address some of these tensions is by utilising online
management software, such as WebCT or BlackBoard, that provide an online environment for academic
staff to supply lecture notes, quizzes, discussion forums, assignment submission, student grades and
related information for students to access twenty four hours a day, seven days a week. Another key
development has been the recording of lectures which can be downloaded by students in formats such as
MP3. The leading lecture capture system in Australia is iLecture (also known as Lectopia) (Williams &
Fardon, 2005). We have little understanding of academics perceptions of ICT and how this changes the
way they undertake their work (McShane, 2004) and this includes more recent innovations such as
iLecture.

Understanding how students are using iLecture and the lecturers’ experience of using this technology
could provide useful insights as to how academics can utilise ICT to provide a more fulfilling interaction
with students. This understanding may enhance our understanding as to how lecturers’ roles are changing
and how this technology could be used to create a more effective work environment for academics while
providing enhanced learning opportunities for students. This paper explores the implementation of
iLecture for a second year accounting unit at Macquarie University and addresses two research questions.
The first was to examine how user-friendly the students are finding iLecture by asking them about their
perceptions when using the technology. The second was to explore the lecturers’ experience while using
iLecture by using the lecturers’ reflective journals throughout the semester. Both perspectives are
important when assessing the overall effectiveness of this technology and how it can be better integrated
into teaching and learning strategies.

Teaching and learning context

The iLecture system was developed by the University of Western Australia (UWA) in 1998. The overall
aim was to develop and implement an automated lecture recording system that a student could make use
of at any time, and from anywhere. At UWA, iLecture is mostly accessed through WebCT (Williams &
Fardon, 2005; Fardon & Ludewig, 2000). The use of iLecture at UWA has increased significantly since it
was implemented. In 2004, over 200 lecturers had their lectures recorded and this was expected to
increase in 2005 (Williams & Fardon, 2005).

Macquarie University implemented iLecture at the beginning of semester 1, 2005 to replace the reel-to-
reel analogue recordings that the University used for many years. For this first phase, the University
implemented the audio digital capture and delivery components of the system. This phase provided the
ability to upload lecture notes such as PowerPoint slides that were available when the student downloaded
or streamed the lectures. The University plans to implement video and other projected material in the
future. Lecturers choose whether or not they implement iLecture. There is no pressure by the university or
management to use iLecture.

The findings in this paper relate to a second year compulsory unit, ACCG250 Accounting Systems
Design that introduces students to accounting information systems using social and organisational
perspectives of information systems. The unit also builds competency based vocational skills. It is an
issues-based as opposed to technical-based unit. The main topics included:

e introduction to accounting information systems, the technology of information systems, and some of
the formal ways to document systems;

e aconsideration of transaction processing systems, with a particular focus on the accounting software
package MYOB; and databases and data modelling;

e an examination of controls used in accounting information systems;

e adiscussion of computer crime, and ethics, as they pertain to information systems;
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e an exploration of the processes of systems planning and development;
e an introduction to information and knowledge processing systems (including decision support
systems), and electronic commerce.

The unit was presented face-to-face via the traditional lecture (two hours) and a one hour tutorial. In
comparison to the previous semester, the prescribed text and the unit outline were the same and
assessment tasks were similar in format (two online multiple choice review quizzes, two MYOB
assignments and an attendance/participation mark).

There were several changes made to the unit in Semester 2, 2005, one of which was the introduction of
iLecture which was available via the unit WebCT site. Other changes included the activation of the
WebCT discussion board, release of guideline solutions for tutorial questions and a mock exam. WebCT
was used in ACCG250 for discussion forums including announcements, uploading of assignments,
uploading of lecture notes, and tutorial questions and answers (delayed), resources such as eReserve in
the library, access to a mock exam and answers (delayed) and iLecture. The main reason for
implementing iLecture in ACCG250 for semester 1, 2005 was so that students could have the flexibility
of listening to lectures anytime they chose. It was not intended to replace the face-to-face lecture per se
but to provide a way of obtaining access to the lecture if the student was unable to make the face-to-face
times. That is, iLecture was seen by the lecturers in the unit as providing an enhanced learning experience
by providing additional options to students.

The lecturers assumed that providing iLecture in ACCG250 would improve the student's learning
experience by providing multi-media resources for learning. The student cohort was 828 students for
semester 2, 2005. Ensuring quality of learning experience across a large student cohort with limited
resources lends itself to the use of ICT (Freeman, 1996), particularly when communicating consistently
across such a large number of students. The delivery of this unit changed from providing only face-to-
face lectures and tutorials, to include recording of the lecture through iLecture, and use of the discussion
board. This placed ACCG250 on the learning continuum towards a flexible, hybrid model of delivery.
This type of delivery is a blended mode of face-to-face and distance education. This mode of delivery
opens opportunities for student-focus learning in contrast to a teacher-focus, where the constructivist
paradigm of increased student control over what and how they choose to learn is possible.

According to Coaldrake (2002) an important student expectation is the concept of flexibility and
convenience through a 'telepresence’ where students can access information 24/7. Investigation into
whether iLecture delivered on these expectations was examined in this research. Factors impinging on
why students chose to use iLecture were also investigated. As many students within this unit came from a
non-English speaking background, we felt that this may be a contributing factor to the use of iLecture.
The purpose of use was also analysed, including the use within a learning context. Traditional face-to-
face lectures tend to be teacher focused, where the locus of control is with the teacher (Jones & Paolucci,
1999) and there is debate as to whether the traditional lecture is an effective teaching mode of delivery.
There are a wide range of views as to what lecturers believe lectures are meant to achieve and how they
should be delivered (Sutherland & Badger, 2004).

iLecture is the audio and visual (PowerPoint slides) of a lecture. Due to its flexibility in delivery, where
the student has control over the material, there is shift in emphasis from the teacher to student learning
(Nunan et al., 2000) if students use this technology. According to Alexander (1999), the educational goal
of most flexible delivery and learning is to increase student learning outcomes by increasing student
engagement (Dowling et al., 2003). Students now have the option to revisit difficult concepts, the
convenience and flexibility of ICT provides them with the opportunity to take responsibility for their own
learning. The possible implications for lecturers include whether they need to reconsider their teaching
style so as to incorporate iLecture listeners, and whether attendance to lectures will be considerably
lower, as students may opt to substitute the lecture with iLecture.

The students’ perception of their learning experience with iLecture was the second main objective for this
research. There is extensive literature on the perceptions of teachers however there is scant information
from the perspective of the learner. As learning and teaching cannot take place without the learner, and
given the increasing importance of student's expectations, understanding their attitude towards this
technology, given the large capital expenditure, should be deemed as important and relevant when
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considering future ICT educational projects. In particular, there was a comparison made to the traditional
face-to-face lectures and the use of iLecture in learning. Understanding students’ preferences given the
different models of delivery is important to understand so that lecturers can change their teaching style to
include these students. Students were asked if they felt that face-to-face lectures offered a better learning
experience than iLecture and if they felt that this subject was better with iLecture when compared to
subjects without this technology.

Methodology

A multi-method approach was taken to investigate the different perspectives of teachers and students.
Students were administered a questionnaire based on the usage and perceptions of learning experience
with iLecture. The questionnaires were distributed in week 12 by the tutors in tutorials. Reflection
journals were the information source from teaching staff on their assumptions and experience with
iLecture throughout the semester.

Student questionnaires

There were 828 students enrolled in this unit, with Table 1 indicating the apportionment of unit enrolment
by domicile. As can be seen, 24% of students were domestic and 76% were international.

Table 1: Total students by domicile

Domicile Number %
Domestic 202 24%
International 626 76%
Total 828 100%

A pilot questionnaire was administered to 62 students to test the reliability of the questions, and to amend
and refine any questions that were perceived to be ambiguous. After the initial pilot and the appropriate
amendments were made, the questionnaire was given to tutors for students to fill-in during the tutorial
time. The number of respondents from 828 students was 411 (49.6%). Initially students were asked if
they had used iLecture. If they had never used iLecture they were subsequently asked why not and then
these students were not included in further analysis on students’ perceptions of iLecture, as this analysis
was based on the premise that students had at least experienced iLecture.

Questions were asked in regard to usage of iLecture. Intentions behind these questions were to understand
if students were utilising iLecture as a means to replace lectures, in concordance with how a distance
education student would use this material, or if they were using iLecture conjointly or in tandem with
face-to-face lectures. Implications for use of ICT may impact future delivery of teaching. Learning styles
and teaching pedagogy may need to be reconsidered if a substantive portion of students are using iLecture
as a means to conduct distance education.

Lecturers’ reflection journals

Although we live in a knowledge economy, acquisition of knowledge is in itself is a shallow pursuit, if
engagement, understanding and critical evaluation on a deeper level of our teaching is not constantly
reflected on. Reflection can be very productive and aids teachers to gain insight through self-directed
evaluation (Calderhead, 1989). Dewey (1933) defined refection as:

Active, persistent and careful consideration of any belief or supposed form of knowledge in
the light of the grounds that support it and the further conclusions to which it tends (p.9).

A reflection journal is a tool for improvement, where assumptions and issues can be explored in detail. It
is a communicative medium, which will hopefully enhance and contribute to personal understanding and
skill development by focussing on what the strengths and weaknesses are of different teaching approaches
and, hence, where there are opportunities for growth or change. It is also a means to anticipate personal,
institutional, and environmental changes and identify ways in which these changes will impact students
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and teachers. Reflective journals communicate workplace learning. Workplace learning is about being
willing to extend yourself, re-adapt yourself, and constantly challenge yourself by being open to new
ideas and experiences. Through this process, it is hoped that the reflection journal improves teaching and
hence will result in quality outcomes for the students. A reflective journal was kept by the main teaching
staff of this unit and extracts were taken to highlight the expected and unexpected issues of the iLecture
application.

Results

Student questionnaires

Although face-to-face attendance was not compulsory, it appeared that the majority of students were not
replacing the traditional lecture with iLecture. The attendance of students at face-to-face lectures

remained relatively high and constant throughout the semester. Tables 2 and 3 show comparison of
iLectures to traditional face-to-face lectures.

Table 2: The traditional face-to-face approach offers a better learning experience than iLecture

Stance Count % Cum %
Strongly Agree 72 22.22% 22.22%
Agree 96 29.63% 51.85%
Neither 132 40.74% 92.59%
Disagree 20 6.17% 98.76%
Strongly Disagree 2 0.62% 99.38%
No Response 2 0.62% 100.00%

Table 3: iLecture enhanced this course compared to other subjects that do not include iLecture

Stance Count % Cum %
Strongly Agree 97 29.94% 29.94%
Agree 148 45.68% 75.62%
Neither 58 17.90% 93.52%
Disagree 19 5.86% 99.38%
Strongly Disagree 1 0.31% 99.69%
No Response 1 0.31% 100.00%

Students either agreed or strongly agreed that traditional face-to-face lectures were a better learning
experience than iLecture (51.85%). Students also agreed or strongly agreed that iLecture was an
important component of the unit (75.62%). Students are, therefore, not replacing face-to-face lectures
with iLecture for all of the lectures throughout the semester. It is interesting to note that 40.74% believed
that neither provided a better learning experience — an area that will need further clarification in future
research.

Table 4: Factors contributing to usage

Factor Count | %

Disability 5 1.28
N.E.S.B* 137 | 34.95
Carer 20 5.1
Work commitments 56 | 14.29
Sickness 76 | 19.39
Enrolled part-time 12 3.06
Extended travel time 86 | 21.94

Note. *Non-English Speaking Background
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The majority of students who used iLecture came from non-English speaking backgrounds (34.95%),
which was expected (Table 4). Some had a long time to travel to get to the campus (21.94%), which can
be difficult with public transport in non-peak times. Rising petrol prices may increase this factor in future
semesters, with some students opting to stop using their cars. Iliness and work commitments were other
reasons (19.39% and 14.29% respectively) that students reported for using iLecture. As more students
have to contribute financially to their education, many are in a position that they will have conflicting
demands and responsibilities such as work. The Federal Government’s WorkChoices Legislation
(Workplace Relations Amendment (Work Choices) Act 2005) may also have an impact on this aspect of
students’ lives. If, as predicted by some commentators, unskilled workers will have less choice about
hours and conditions, then students working in casual positions may not have the flexibility to attend
lectures even if they would like to (Costello, 2005).

Table 5: Reasons for usage

Reason Count | %

To Check over notes 116 | 17.76
To playback hard concepts 127 | 19.45
To revise for exams 81 12.4
Listen to other lecture for same subject 21 3.22
Alternative to face-to-face 119 | 18.22
Make-up for missed lecture 189 | 28.94

The students used iLecture predominantly to catch up on occasional missed lectures (Table 5). Many
students have work and other commitments which potentially impinge on being able to attend a face-to-
face lecture (28.94%). Some students used iLecture instead of attending a face-to-face lecture (18.22%).
Students attended face-to-face lectures and also used this technology to check over notes (17.76%),
playback hard concepts (19.45%), revise for exams (12.4%) and catch up on an occasional missed lecture
(28.94%).

Table 6: Duration and class matrix of usage

Entire
<5mins 5-10mins 10-30mins >30mins lecture Total
1 2 3 4 5 NR
1-2classes 3 19 29 23 31 1 106 32.72%
3-5classes 9 19 25 52 1 106 32.72%
5-7classes 8 13 20 1 42 12.96%
7-9classes 3 10 19 32 9.88%
9-11classes 1 6 30 1 38 11.73%
Total 3 29 59 77 152 4 324
0.93% 8.95% 18.21% 23.77% 46.91% 1.23%

Note. n = 324; 78.83% used i-lecture at least once or more.

If students used iLecture, they listened to between 1 and 5 lectures (65.44%) (Table 6). Those that
listened to 1 or 2 lectures listened to between 5 minutes and 30 minutes (69.8%) while 29.2% listened to
the whole lecture. Those that listened to between 3 and 5 classes, half listened to the whole lecture and
the other half listened to between 5 minutes and 30 minutes. Those that listened to more lectures tended
to listen to more of the lecture which indicates that these were the students that did use iLecture as an
alternative to attending face-to-face lectures. This suggests that the students that only listened to a partial
lecture were checking over notes or playing back hard concepts.

We found that 21.17% did not use iLecture at all (Figure 1). For those students that did not use iLecture,
16.67% were adverse to using technology. This was a surprising finding as the students in this unit are
future professionals that will be expected to interact with technology in the business world.

Table 7-10 show students’ perceived qualitative learning outcomes. Overwhelmingly, students perceived
using iLecture as improving the quality of their education — 73.15% either agreed or strongly agreed.
Students clearly perceived that the learning experience was enhanced by having iLecture available (agree
or strongly agree 78.39%). Students perceived that iLecture provided them with a better understanding of
the topics in the unit (agree or strongly agree 70.37%) and that it was an effective learning tool (agree or
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strongly agree 84.26%). For these questions, a very small number of students disagreed that the quality
was not enhanced. This indicates that students value having iLecture available to them to use if they
choose to use it. Students perceive that iLecture provides them with an enhanced learning experience. It
may be that by offering students a choice - they can use iLecture rather than attend a face-to-face lecture -
they feel more in control of their learning environment and more likely to engage in their education.
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Figure 1: Reasons for not using iLecture
Table 7: Using iLecture increases the quality of Table 8: iLecture improves the learning
your education experience
Stance Count % Cum % Stance Count % Cum %
Strongly Strongly
Agree 61 18.83% 18.83% | Agree 57 | 17.59% 17.59%
| Agree 176 54.32% 73.15% | Agree 197 | 60.80% 78.40%
Neither 74 22.84% 95.99% Neither 56 | 17.28% 95.68%
Disagree 13 4.01% 100.00% Disagree 14 4.32% | 100.00%
Strongly Strongly
Disagree 0 0.00% | 100.00% Disagree 0 0.00% | 100.00%
Table 9: iLecture has provided a better Table 10: iLecture is an effective
understanding of the subject learning tool
Stance Count % Cum % Stance Count % Cum %
Strongly Strongly
| Agree 49 | 15.12% 15.12% | | Agree 57 | 17.59% | 17.59%
| Agree 179 55.25% 70.37% | Agree 197 [ 60.80% 78.40%
Neither 79 24.38% 94.75% Neither 56 | 17.28% 95.68%
Disagree 15 4.63% 99.38% Disagree 14 4.32% | 100.00%
Strongly Strongly
Disagree 1 0.31% 99.69% Disagree 0 0.00% | 100.00%
No response 1 0.31% 100.00%
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Students thought that iLecture is more convenient than attending a face-to-face lecture — 53.09% agreed
or strongly agreed (Table 11). This does not necessarily mean that students used iLecture rather than
attend a face-to-face lecture, rather that they believed it to be more convenient. Students overwhelmingly
believed that flexibility was an important factor when using iLecture to learn effectively — 89.81% agreed
or strongly agreed (Table 12). This is consistent with students wanting to have more choice over their
learning environment.

Table 11: Listening to iLecture is more convenient than attending a face-to-face lecture

Stance Count % Cum %
Strongly Agree 66 20.37% 20.37%
Agree 106 32.72% 53.09%
Neither 93 28.70% 81.79%
Disagree 54 16.67% 98.46%
Strongly Disagree 5 1.54% 100.00%

Table 12: i-lecture provides the flexibility you need to learn effectively

Stance Count % Cum %

Strongly Agree 101 31.17% 31.17%
Agree 190 58.64% 89.81%
Neither 27 8.33% 98.14%
Disagree 6 1.85% 99.99%
Strongly Disagree 0 0.00% 99.99%

Lecturers’ reflection journals

Teaching staff for ACCG250 included 3 full-time staff members and 10 part-time tutors. The Lecturer-in-
Charge kept a reflective journal throughout the semester and as part of that journal reflected on the use of
iLecture. In the first two lectures, it was noted that the lectures appeared to be full. After week 2 there
were 238 hits for lecture 1 and 108 hits for lecture 2. This indicates that a number of students may have
missed the first lecture. Anecdotally, students from overseas tend to start university in the second week of
the semester as tutorials do not start until the second week. This may account for the large hit rate for
lecture 1 after week 2.

After five weeks of teaching we undertook an independent teaching survey. The initial student feedback
report (received without student comments in week 10) showed that the higher averages were in response
to being able to access lectures online and use of discussion forums. This supports the questionnaire
responses from students that iLecture was considered a valuable learning tool.

At the beginning of week 7, there were more hits for lecture 1 than the other five lectures. There were 499
hits for lecture 1, 386 hits for lecture 2, 390 hits for lecture 3, 270 hits for lecture 4, 252 for lecture 5 and
130 hits for lecture 6. The large number of hits for lecture 1 may have been due to a number of students
not attending classes in the first week.

An unexpected benefit of using iLecture noted in the reflective journal was the teaching staff listening to
iLecture. One tutor downloaded the lecture and listened to it on his iPod on the train going to work. Other
tutors also reported that they also listen to the lectures before undertaking their tutorials. This is very
useful as it ensures constructive alignment with the lectures and the tutorials and assists with consistency.

In week 10, there were a large number of hits for the earlier lectures. For lecture 1 (567 hits), lecture 2
(467 hits), lecture 3 (473 hits), lecture 4 (391 hits), lecture 5 (392), lecture 6 (359 hits), lecture 7 (350
hits), lecture 8 (215 hits), lecture 9 (190 hits), lecture 10 (173 hits). This indicates that the students are
listening to the lectures using this technology, in particular the earlier lectures. We were unable to do the
final lecture in week 10 due to a power outage in a lecture theatre — we referred students to iLecture
which meant the students did not miss out on any content if they chose to listen to the lectures.
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In the last week of the semester there were a large number of hits particularly for the earlier lectures. For
lecture 1 (612 hits), lecture 2 (510 hits), lecture 3 (536 hits), lecture 4 (493 hits), lecture 5 (448 hits),
lecture 6 (469 hits), lecture 7 (473 hits), lecture 8 (339 hits), lecture 9 (331 hits), lecture 10 (493 hits),
lecture 11 (323 Hits), lecture 12 (330 Hits), lecture 13 (227 Hits). This number of hits indicates that a
large number of students downloaded the lecture. It does not, however, guarantee that the student listened
to the lecture, it is only an indication of how many downloaded it. The number of hits does give us some
indication that a large number of students enrolled in the unit are able to download the lecture and listen
to it if they choose. It also does not show us if the students listened to the lecture in its entirety or if they
only listened to part of it.

On reflection it appears that iLecture is a technology that is perceived by students as useful and valuable.
It also provides additional benefits by our large number of staff being able to access lectures if they chose
to. Students that were unable to attend a lecture were still able to access the lecture in their own time (as
well as the lecture notes).

Conclusions and future research

Academics have to find ways to develop better processes to improve the quality of teaching and learning
as students, universities, government and industry demand value for money. ICT can assist lecturers in
streamlining processes and assist in providing a quality learning environment. We need to understand
how new technologies are being used and how they add value from both a student’s perspective and a
lecturer’s perspective. It is important to understand both how students are using iLecture and how
lecturers utilise it to achieve the most appropriate learning outcomes and provide more fulfilling
interactions with students.

The way students use iLecture may not be in the ways we expect. Students have complex lives and need
to make choices about is the most appropriate use of their time. Both international and domestic students
have to make choices about the work that they undertake and balance other responsibilities. This becomes
more complex for those students with careers and families. Students should be able to choose the most
appropriate mode of learning for them and sometimes this will be face-to-face lectures and at other times
it may be listening to a lecture on an iPod while doing something else. We found that many students
attended the face-to-face lectures as well as used iLecture for varying reasons.

It will be important to monitor the use of iLecture and how lecturers use it. It is very likely that the way
iLecture is used by students and lecturers will change as both become more familiar with its capabilities.
If there is new functionality such as webcams for students to see the lecturer and/or lecture materials this
may also change the way it is used.

Different units may have different experiences. It will depend on the type of material being taught,
differing lecturing styles, the type of visual aids being used and the lecturer’s personality amongst other
things. It may also depend on the context with which iLecture is being used. In ACCG250 it was WebCT
based — other units may not be taught in the same context. We also did not use iLecture to reduce any
face-to-face teaching. Implementing iLecture was in addition to the face-to-face lectures and tutorials.

This research was exploratory and raised more questions rather than providing definitive answers. Further
research will include monitoring how students are using iLecture in ACCG250 in subsequent semesters to
ascertain if students are finding some value and if does change the way lecturers need to think about
delivering their units.
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Beyond marks and measurement: Developing dynamic
and authentic forms of e-assessment

Catherine M cL oughlin
Faculty of Education
ACU National

JoeLuca
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Edith Cowan University

E-learning has transformed both pedagogy and learning environments and a new generation
of learners has emerged, who require immediacy, connection and personalised
opportunities for both formal and informal learning. Instead of using narrowly defined
learning outcomes tested by examinations, social software tools offer scope for social
connection and self-governed assessment tasks such as critical inquiry, collaboration and
team work, giving learners multiple channels of expression, and perspective taking. While
social software tools can be closely inter-woven with learning management systems, and be
used to scaffold authentic tasks for assessment, there remain design and pedagogical
challenges. The paper critiques current practice and analyses several examples of dynamic,
resource-based, sustainable e-assessment that support lifelong and self-regulated learning.

Keywords: authentic assessment, dynamic assessment, e-learning, generic skills

Introduction: the need for critical pedagogical concern

The search for new modes of assessment is akey area of development in e-learning. According to current
practitioners e-learning requires a qualitatively new pedagogy and the design of educative, authentic
assessment tasks could be considered to be the most important element of tertiary teaching (Herrington
and Herrington, 2006; Angelo, 1999; Huang, 2002). Traditional university education is being transformed
from a “transmissive paradigm”, emphasising the transfer of knowledge, to one where thereis pressure to
maximise the value of the assessment process in enriching the learning process and encouraging greater
feedback. The associated assessment practices now focus on students’ capacity to analyse their own
knowledge, practice independent judgement and evaluate their own and others’ performance. This view
of learning and assessment is conducive to constructive, active learning where students take a pro-active
role in questioning, sharing ideas and applying prior knowledge to new ideas. However, traditional
university assessment tasks may not test for deep conceptual understanding (Anderson & Krathwohl,
2000). For example, an exam requiring recall of facts will encourage learners to adopt a surface approach,
whereas e-assessment of collaborative problem-solving or teamwork also promote problem solving by
giving the learner control over processes and outcomes. The aim of this paper is to provide examples of
learner-centred forms of assessment utilising networked technologies and socia software tools to support
adiversified student population.

How social software tools support authentic assessment

As early as 1966, Bruner (1966, 34) commented on the power of technology — “emphasis should be placed
on skillsin handling, in seeing and imaging, and in symbolic operations, particularly asthese are related to
the technol ogies that have made them so powerful in their human expression”. This statement prefigured the
increased emphasis placed on generic transferable skills that have more recently required a re-alignment of
e-pedagogies with desired learning outcomes (Oliver & McLoughlin, 2001). Thisimpliesthat if self-
regulated learning and critical skills are expected of graduates, assessment methods must foster such
processes and skills. Asinstitutions move increasingly to online delivery, there is ample evidence of the
power of technology to support authentic assessment practicesin on-line environments (Herrington &
Herrington, 2006). Numerous commentators have remarked on the gradual infiltration of technology into
schools, universities and workplaces, where software tools, self-paced learning packages and learning
objects lessen the learner’s dependence on the physical environment and the instructor. Learning and
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assessment are enhanced when participants are given the opportunity to create a kind of community where
support, motivation and enjoyment are blended into the learning experience (Richardson & Swan, 2003).
These ingredients are far removed from traditional and didactic pedagogies where disconnectedness and
isolation were prevalent. Learning technologies provide an integrated environment where social software
applications such as blogs, text chat, private and group spaces enable multiple forms of human discourse and
collaboration. The term 'social software' is used in many different contexts, though the different technologies
covered by the term have not been specifically developed for educational purposes. Anderson (2005, p4) has
introduced the concept of 'educational social software' which he defines as:

[...] networked tools that support and encourage individuals to learn together while
retaining individual control over their time, space, presence, activity, identity and
relationship.

As Anderson notes, social software is a very difficult concept to define. The term not only includes a
wide range of different technologies, but the social aspect of the technologies often emerges from a
combined use of different technologies. The examples of social software technologies which are being
integrated into assessment tasks include weblogs, wikis, RSS feeds and collaborative tools. However, it is
important to note that social software is in no way limited to these specific technologies.

The relevance of these developments to assessment design is that we can use the attributes of technology
to create personal tools to enhance process skills, while developing autonomy and independence by
designing authentic assessment tasks. In addition, by creating tasks as ‘challenging learning events’ that
are self-governed, problem-based and social collaborative activities, educators provide a seamless
integration with real life contexts (Sluijsmans, Dochy & Moerkerke, 1999).

User centred technology in support of assessment

The integration of online assessment tasks and tools has the capacity to support a wide range of learning
goals and is becoming increasingly common in higher educational institutions across Australia (Byrnes &
Ellis, 2006). Koper & Tattersall (2004) for instance suggests that many tools now employed in e-learning
have a major role in supporting:

self-directed learning and increased student autonomy

the construction of personal representations of meaning-making
increased information literacy

intentional, mindful thinking and metacognition.

The transformative shift to a diversified student population characterised by self-direction and autonomy
means that different pedagogies must be used to support the lifelong building of knowledge and
competencies, enable students to assume responsibility for their own learning, have mobile and flexible to
resources and be supported in developing skills in independent learning. Huang (2002) notes the
challenges of applying constructivist approaches to online learning and that learning processes should be
the focus of assessment, and an indicator of learner achievement. However, the quality of online
assessment should adhere to the same principles that apply to authentic, student-centred assessment and
that in all cases, it should be valid, reliable, fair and flexible, and include qualitative and quantitative
approaches (Booth et al., 2003; Kendle & Northcote, 2000).

Theoretical perspectives on assessment

Several theorists and practitioners have written about the limitations of current forms of assessment, both
face to face and online, labelling it as static, and questioning whether in fact, assessment does promote
learning. Kozulin & Garb (2004) have signposted the inherent contradiction between the goals of student
assessment and its means. The goal is usually to evaluate learning ability and to gain information useful
for more effective instruction. The means, however, are often limited to measuring the students’ current
performance level. This contradiction was identified as early as 1934 by Vygotsky (1934/1978, Kozulin
& Garb, 2004). Vygotsky believed that the normal learning situation for a student is a socially meaningful
cooperative activity in a culturally supportive environment, mediated by peers and supported by tools and
artefacts.
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Cognitive functions such as thinking and learning abilities originate within this interpersonal interaction
and only later are they internalized and transformed, becoming the student’s inner cognitive processes.
Thus under conditions of collaborative or assisted performance, scaffolded learners may reveal certain
emergent functions that have not yet been internalized. According to Vygotsky, these functions belong to
the Zone of Proximal Development (ZPD) in contrast to fully developed functions that belong to the zone
of actual development. While the results of static assessment show us the current abilities and
performance of the student, the analysis of ZPD allows us to evaluate the emergent ability of the student
who learns from the interaction with peers and others. This emergent learning ability may serve as a
better predictor of the students’ educational needs than results obtained from static tests. E-learning
environments can sustain such approaches.

Other researchers have described a whole raft of possible interactive interventions and tasks to be used
during assessment, such as asking leading questions, modeling, presenting problem solving tasks, and
developing inquiry based learning approaches. Using this construct of dynamic assessment, a number of
examples are provided of actual assessment tasks currently used in e-learning environments, where
students can demonstrate emergent skills in problem solving, collaboration, inquiry and critical thinking.
Table 1 presents examples of online tasks and forms of assessment.

Table 1: Examples of online assessment tasks

Authors Skills assessed /knowledge Approach Example of assessment task
domain
Nicholls & Drama Threaded bulletin | Students post a theatre review online, and
Philip, R. board, read, reflect respond and build two new
(2001). collaboration threads
McLoughlin Project management Online, Authentic | Students create contracts, management
& Luca, task, team based models, plan roles and design a website to
(2006) meet client needs. Peer assessment online
. North American fiction and Use of online Students write a critical review of a book
Fitzsimmons - . . S
film journal and post in online; act as members of an
(2006) L
editorial board
Archives and records Online discussion | Students posted responses to problems,
Anderson . -
management commented on others discussions, and
(2005) A ;
engaged in discussions
Computing Collaborative Guided by several knowledge-building
problem solving principles, they were asked to identify
Lee, Chan & . -
and e-portfolios clusters of computer notes that indicated
Van Aalst, o . .
knowledge-building episodes in the
(2006) . -
computer discourse, and compile these
into a portfolio

Conclusions

These examples of how social software tools can be used to assess student learning indicate that a range
of strategies can be employed to ensure that students develop process skills, knowledge and generic
competencies that enable them to demonstrate learning outcomes. While ICT does not automatically add
quality or guarantee better learning outcomes, social software tools driven by learner-centred pedagogy,
may facilitate and support processes of collaboration, engagement and reflection and create spaces for
multiple perspectives, dialogue and social connectivity. Online assessment design processes, if managed
within a sound pedagogical framework, can support rich opportunities for innovative and engaging forms
of learning, and thereby meet the needs of a diverse learning population.
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Online student contracts to promote metacognitive
development

Mark McMahon, Joe Luca
School of Communications and Contemporary Arts
Edith Cowan University

Knowing about one’s own cognitive ability, and how best to use this ability in
understanding new educational content, solving problems and making effective decisions is
one of the holy grails of education! Metacognition is widely perceived as being integral to
effective learning and much literature and research has been devoted to this area. However
online learning environments that effectively support the development of students’
metacognition are rare and difficult to develop. This paper describes one component (the
student contract) of an online learning environment designed to support the development of
metacognition through a cycle of planning, monitoring and evaluation. Students firstly
complete a self assessment questionnaire that helps expose their preferences and
orientations; this forms the basis of the student contract. The design and logic of the student
contract is outlined, with an overview of the complete strategy being used to help promote
metacogniton.

Keywords: metacognition, negotiated assessment, teamwork

Introduction

Adam is a multimedia student who is working for the first time on a major project with
other students. The project involved the creation of a DVD video to promote a local
business. “Great!” thinks Adam. He’s always liked movies and enjoys design. As the
project progresses, though, he starts to realise that maybe he made the wrong choice.

All the other members of his team are relying on him to do his share of the work. The
problem is, when Adam started out, he promised he’d have some video ready to show the
client in the first few weeks. He just didn’t realise how long it would take! Now his project
manager is angry at him for not submitting the work on time, the client is starting to get
jittery and Adam has just been told that he also has to do the packaging for the DVD for
distribution too. After all, when he signed up for the role he told the other members of the
team that he enjoyed graphic design. It’s now only a few weeks before the date of delivery
and what seemed like a fun and trivial assignment has become a major ordeal. If this is
what it’s like to work in project teams how is Adam going to be able to work in industry?!

Most people have experienced the feeling of disorientation when working in new areas or tackling
processes that are unfamiliar. Developing an understanding of how to learn in different situations is
supported through activities such as planning how to approach the task, monitoring success or
comprehension in the different phases, and then finally evaluating the success. In the example above, no
planning is evident to cater for the situation, and though ongoing monitoring and evaluation are evident,
this is only with the final realisation of failure.

Metacognition is often seen as something students have rather than something that can be taught.
However, rather than being developmentally fixed, research is showing that the development of
metacognition may be subject to instructional intervention (Boekaerts, 1997). The question then becomes
one of how to promote it? Weinstein & Mayer (1986) see all metacognitive activities as partly the
monitoring of comprehension, and it would appear that this ability to monitor oneself is what
distinguishes metacognitive activity from domain specific cognition. Wilson (1999) defines
metacognition as an “awareness individuals have of their thinking and their evaluation and regulation of
their thinking”.

Blakey and Spence (1990) cite Dirkes’ synthesis of much of the literature on metacognition into the
following features:
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connecting new information to former knowledge
selecting thinking strategies deliberately
planning, monitoring, and evaluating thinking processes (Dirkes, 1985).

Each of these three points defines some aspect of monitoring and control. Connecting new information
with former knowledge is primarily driven by the context of learning, and within a framework of skills
inherent in a specific task. Thus it is integral to domain-specific skills. Selecting thinking strategies
involves the actual development of metacognitive strategies applied to a task. Planning, monitoring, and
evaluating however, define the internal processing used to support the acquisition of domain specific
skills and inform the application of regulatory strategies. These can therefore be considered key to the
whole process of metacognition as they cross domains of learning and go beyond the pure application of
strategies.

One of the ways of promoting metacognition is through assessment. Haefner (2004) describes an
approach to assessment that engages planning, monitoring and evaluation through three different
mechanisms of assessment feedback. These engage students in setting goals, evaluating their performance
and monitoring their understandings through techniques that are: internal, such as self-assessment;
parallel such as through peer collaboration; and external, such as tutor feedback.

This study builds on this approach by engaging these forms of feedback in a formative way, where the
criteria for students judging the value of their work is negotiated over a semester. The study is based
around a final year undergraduate unit in Project Management Methodology for Interactive Multimedia
development. As with most final year courses (both graduate and undergraduate), teamwork is often
needed to complete developmental projects that illustrate the students’ technical/content skills learnt.

JAMTART — An EPSS to help promote metacognitive processing

Over the past year the researchers have been developing JAMTART, an Electronic Performance Support
System (EPSS) designed to promote the development of students’ metacognitive processing abilities.
Design-based research has been used to inform its development, and the first module has now been
designed, developed and evaluated (Luca & McMahon, 2006). Offline approaches have been used to
design the modules, with student feedback gathered and analysed to help in designing the online tool
(McMahon & Luca, 2005).

JAMTART uses open source software (to be made freely available), and developed with administration,
tutor and student views. Educators will have the flexibility to set up assessment criteria through the use of
a wizard to help contextualise the tool to any discipline. As shown in

Figure 1, the tool will contain the following modules:

1 Self-assessment questionnaire which provides students with feedback on their skills and attributes to
help them make meaningful decisions regarding team roles and responsibilities.

2 Team operational plan which is based on the results of the self-assessment questionnaire, as well as
students’ career aspirations. The plan outlines operational guidelines the team follows as well as the
negotiated performance criteria for each allocated macro task.

3 Student Contract which identifies the main (macro) responsibilities individual students have in the
team. This ties into the unit’s assessment criteria and allows students to clearly state what major roles
and responsibilities they will take.

4 Monitoring. Each week, students enter their actual progress/performance (time, percent complete,
quality and comments). This is compared to their estimated progress and performance as stated in the
contract. This information is summarised and presented in graphical and tabular format to show how
their roles and contributions within the team are evolving. This section concentrates on micro tasks
that are related to macro tasks outlined in the student contract.

5 Overall Evaluation & Reflection. This portfolio tool shows summarised data such as comments,
personal reflections and rationales for changes in estimations that evolved during the semester, and
acts as a prompt for students to evaluate their overall performance. The emphasis here is for the
students to explain why some tasks went off track, and why others were successful i.e. lessons learnt,
skills that need enhancing and also areas of strength that can be carried forward in career options.
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These map back to unit outcomes and indicate the level of achievement obtained against those
outcomes (low, medium or high).

Self-Evaluation
Questionnaire

Meta Detail

Micro Detail - itori
shows Graphs & l\él\x/r‘ggill’l r;g
Gantt progress Y
——

Y

0
Summarised Reflection
reports
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Figure 1: JAMTART - an online EPSS

Team Contract

¢

Design and implementation

The main goal in developing this tool is to engage students in the processes of planning, monitoring and
evaluation through peer review techniques. This was initially conducted through an offline learning
approach, with a view to the construction of an online tool to facilitate the process. The basis for this
approach is design-based research as advocated by the Design-Based Research Collective (2003). It
acknowledges the context-laden nature of instructional settings, and the multiple variables inherent in
these. Instead of controlling variables and using fixed procedures in social isolation, the aim is to
characterise the situation, and allow flexible design revision and social interaction. Ultimately the
researcher is a co-participant in design and analysis rather than an experimenter (Collins, 1999). This
combination of both practical and theoretical components is underscored by Cobb et al. (2003) who
identified five distinct features:

e afocus on developing a class of theories about the process of learning and the means that are designed
to support it

e an interventionist approach, acting as a test bed for innovation

e building on the first two features, an aim of creating conditions for developing theories, but placing
these theories in harm’s way

e an iterative approach to design — the intended outcome being an explanatory framework that specifies
expectations that become the focus of investigation during the next cycle of inquiry, and

e the theory generated must do real work — rather than developing a generic theory that may be difficult
to put into practice, design experiments speak directly to the types of problems that practitioners
address in the course of their work.

This focus on theory building through practical application and an iterative approach to development
make this model a suitable one for a study such as this, which aims to explore metacognitive processing,
but with the practical goal of developing a product that can lead to effective learning through negotiated
assessment.

Context

The offline research that informed the development of JAMTART was with a group of final year students
enrolled in the Interactive Multimedia course at Edith Cowan University (IMM3228 “Project
Management Methods”). The unit is designed to encourage the development of a range of professional
skills, as can be seen from the following learning outcomes:
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1 Apply arange of project management and generic skills appropriate to the development of multimedia
projects including time management, collaboration, communication, self-assessment, peer-assessment,
task management, problem solving, information management and learning to learn skills.

2 Make a significant contribution to a team-based multimedia development project.

The learning environment requires students to form teams and develop web sites for clients that conform
to industry requirements. Teamwork is carefully structured to allocate clear and concise responsibilities
that support the development of important professional skills (Collis, 1997; Klemm & Snell, 1996;
English & Yazdani, 1999). Students select their own projects, teams and tasks based on their skills and
aspirations for future employment. Team based assessment is 50% of the overall mark, and included the
development of a project proposal, design specification, metrics, evaluation report, post-mortem and a
web site. Students are required to select:

e Team role — each team requires a project manager, graphic designer, programmer and instructional
designer. Roles could also be shared, combined or created (e.g. media designer, content developer,
evaluator and tester). These details are negotiated and finalised in the first two weeks of the semester.

e Project topic — selected by students to enhance their skills, though considered for suitability by tutors
based on team roles, client, clearly achievable objectives value of final product.

e Clients — team members consider how to approach clients and establish what commitment and input
they would give the project. The client is requested to pass comment on the quality of the final
product.

A custom built online courseware management system (http://www.scam.ecu.edu.au/) is used to deliver
the content in blended mode, and a final product is compiled on the university server (see
http://studentprojects.scam.ecu.edu.au) as an on-line CV to help students promote themselves to potential
employers. The web site contains the project name, description, team members, their roles, web site URL,
and documentation (project proposal, design specifications, metrics, evaluation and post-mortem).

The learning environment promotes an authentic context that provides tangible benefits for the students.
Not only do students end up with a CV item they can show potential employers, but also the design of the
unit provides an opportunity for students to identify their strengths/interests and nurture them in a
supportive environment.

Negotiated assessment

This unit has been designed over a number of years through gradual refinement of teaching and learning
approaches based on design based research. The focus was to design a learning environment that
integrated teamwork with negotiated assessment to help students and tutors make informed decisions
about transferring marks between team members to promote equitable teamwork, as well as helping
students understand the value of their own and others contributions.

The educational design focus is on learning activities that are authentic, self-regulated and reflective
(Luca & Oliver, 2003). Project work is integral to the unit and students liaise with real clients to scope,
design, develop, evaluate, cost, schedule and track projects, reporting on discrepancies and developing
documentation that has direct relevance in the industry. The final product and documentation is hosted on
a university server for students to use as an electronic CV to enhance employment opportunities. This
authentic context provides motivational value in which students are encouraged to take ownership for
their own learning by selecting their project topic, team members and desired team roles to match their
aspirations for employment.

Students complete a Self-Assessment Questionnaire designed to help them gain understanding of their
team skills i.e. administrator, analyst, negotiator, verbal communicator, written communicator, listener,
motivator or decision-maker. This helps determine their skill deficiencies and strengths when working in
a team. Once this is complete, they then develop a Team Operational Plan, where they outline the
operating rules of the team, including individual goals, team goals, meeting strategies, task assignment
issues and communication, a decision-making process and conflict resolution strategies. The final stage in
the process is the Student Contract, which outlines the main (macro) responsibilities individual students
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have in the team. This is tied into the unit’s assessment criteria and allows students to clearly state major
roles and responsibilities (Table 1).

Students use the team contract to negotiate their assessment items and continually review these for each
assignment, by reflecting on how successful they and peers have been in completing the tasks outlined in
the contract. Each row in the Team Contract represents a key assessment point and students can consider
the extent of their contribution based on their aims for future employment and current skill sets. With four
students in each team, each student’s contribution should constitute 25% of the overall mark. However,
this is not mandatory, and students can specify how much of the “assessment pie” they want. This
negotiation of assessment is conducted in two stages. Students consider:

e Estimated Contributions — at the beginning of the semester students commit to completing a series of
tasks by specifying their tasks

e Actual Contributions — when each of the team assignments are submitted, the Team Contract is re-
submitted. Students then complete their “Actual Contributions”, with a review of the mark they
actually contributed. The team and tutor all agree to the reviewed mark, and this information is used
to re-distribute marks to help promote fair and equitable teamwork.

Table 1: Team contract

Assessment Items % Name 1 Name 2 etc..
EM{ EQ |AM | AQ | EM | EQ | AM | AQ

Online Tasks 16
Project Proposal 10
Design Specifications 5
PM Doc 1 2
Application Development | 5
Presentation & Online CV | 2
Evaluation Report 3
Metrics Report 3
Post Mortem 2
PM Doc 2 2

Total |50

Signatures

Note. EM = Estimated Mark, EQ = Estimated Quality, AM = Actual Mark, AQ = Actual Quality.

It is anticipated that having students negotiate each assessment item promotes responsibility within the
team, as well as define the quality expected from each team member. So when the actual assignments are
submitted, it is clear how much effort/quality each team member has contributed. Also, the fact that the
assignment components are authentic, and aligned with good practice, helps motivate students contribute
to this process.

Beyond the issues of fairness and equity, this negotiation also involves students in planning their learning,
by setting goals and estimating their performance both in terms of outcome (mark) and process (quality of
work). They are required to evaluate these goals against actual achievement when the assignment is
submitted. Through this cyclical process and through the internal, parallel and external feedback
mechanisms of peer, tutor, and self-assessment, students are engaged in a continuous process of self-
monitoring.

The implementation of the team contract is based on planning, monitoring and evaluation (Dirkes, 1985). By
week three students plan and negotiate assessment items they are responsible as well as predict the quality of
these. As the semester progresses, students continually monitor their own performance in terms of their
stated plans as well as their team members’ commitments. If they felt the team is not progressing as agreed,
they have team meeting or inform the tutor. As well as ongoing modification of their initial plans, students
formally evaluate their performance and that of their peers when the assessment item is submitted.
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It is on this basis that the design of the student contract was formulated for the online tool (JAMTART).

Design of an on-line component to support reflective practice in the
negotiation of student contracts

The student contract module of JAMTART reflects the process that has previously been conducted offline
and builds on the existing self assessment module where the feedback provided through self assessment
can be used to select roles in multimedia product development and monitor their performance in those
roles during the development lifecycle. Unlike the self assessment module, administration of the student
contract module is conducted primarily by students themselves. The three components that are integral to
the module are:

e set up contract
e monitor contract
e project overview.

Such components adhere to the metacognitive focus on planning, monitoring and evaluation, although as
can be seen through the following design, self-monitoring underpins the majority of learner activity as
they engage in monitoring their performance throughout the duration of the project.

Setting up the contract

This component of the student contract module is the one that has the most input from the teacher. The
teacher’s role in setting up the contract is to:

e set up projects for students to subscribe to

o define a target level of performance for the project in terms of overall hours

o define the monitoring period for each stage of the project, i.e. the frequency that students are required
to evaluate their performance and modify their commitment to various jobs within the project

e set global parameters for the monitoring component such as whether students have the option of
making their comments public or private

e sign off on each student’s commitment to the project.

For the teacher, this sets some important foundations for the project. For example, the decision to provide
the option for private or public comments has important implications for the value of the environment to
promote metacognition. The management of the project requires openness and accountability between
students and this is an argument for public comments. However, should there be issues within a team then
the validity of these comments could be compromised by making them public, in which case the option to
make comments private is a useful one, and can provide a useful supplement to the private self-
evaluations in the Evaluation module of JAMTART.

Having the teacher set a nominal overall number of hours provides a basis for students to commit to jobs.
It ensures that students are thinking strategically in terms of allocating their time and provides a basis for
assessment. The percentage of hours that they distribute between jobs can be used to provide assessment
weightings for those jobs.

This is best shown from the students’ perspective when they come to assign themselves to jobs. The Set
up contract component enables students to:

e Define a role for themselves within the team. This is informed by the initial Self-Assessment Module
of JAMTART and will be different for each individual depending on the nature of the project and the
number of team members.

e Define jobs that are relevant to their role, and proportion hours for each job based upon the nominal
hours allocated by the teacher.

e Assign themselves to other existing jobs where those jobs are to be shared.

These parameters then carry over to the monitoring component.
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Monitoring the contract

Figure 2 demonstrates the interface of the main monitoring component of the student contract module in
storyboard form. As can be seen, the module adopts a structure similar to a GANNT chart where students
and teachers can get a summarised visual overview of the jobs, their duration and the students assigned to
them. From this screen students can add a job to their role, delete a job, or select an existing job to
contribute to it. They can also see the jobs other members of the team have allocated for themselves and
the extent to which these jobs have been completed.

Figure 2: Student contract view

For each period, the status of the job is shown. These are:

e Inactive, represented as a

e Active for a previous period: ®

e Under review for the current period: @
e Estimated for the next period: @

e Allocated for future period: O

Clicking on one of the above icons brings up a ‘Job Card’ for that period (Figure 3).

In the Job Card view, a student is able to provide estimated hours that will be spent on the job as well as
the actual hours and estimated percent complete. Feedback will also be provided in the form of the
amount of hours that have been spent on a job to date, the previous estimated percent completion and the
percent contribution that that student has made to the job. These statistics provide a finer level of
granularity than is available purely from the contract view.

569



ascilite 2006, The University of Sydney

Figure 3: Job card view for a specific job and period

Most importantly, there is also room for comments. In this section, the student is required to comment on
the work that was completed during that period, giving reasons for why a job took longer or shorter than
was expected or issues that cropped up that prevented the student from allocating the amount of hours to
the job that was initially estimated. It is these comments that form the basis of students self-monitoring.
The self-evaluation, and reconfiguration of plans forms the processing inherent in students developing
metacognitive approaches to their work and provides an audit trail for negotiated assessment.

All of the information contained in the job cards contributes to the summative information provided
within the student contract (Figure 2). The hours underneath each period provide an overall aggregation
of the hours the student has spent on the project. For individual jobs, clicking on ‘job history” presents the
hours spent on an individual job during the duration of the project as well as the comments and specific
period data from the job card. The job history also has the advantage of including data provided by all the
students who have contributed to a job. In many cases it is expected that other students will take over
some of the responsibility for a job when one team member is too busy to do it all. At the same time,
there are jobs which are shared by several members of the team. An example of this is team meetings. All
members participate and the time spent on these activities needs to be identified and accommodated
within the system (it also traps for issues such as team members who do not attend the meetings!). The
percentage contribution presented in the Student Contract view provides a summary of this aspect of job
completion.

Project overview

The final component of the student contract module is a project overview. This provides a view of the
data for the student contract in a form that can help team decision processes during the project
development. The information contained within the project overview is highly summarised and organised
around the project itself rather than students’ individual roles. The aim is to display the overall status of
the project and to provide a means for the project manager in conjunction with the rest of the team to
reallocated jobs within roles and report back to their tutors and clients. This is particularly useful when
jobs are shared within a team and an overview is required of the job itself rather than individual member
contributions. This global information, while less relevant to individual decision processes, provides
some of the facility of a project management tool, eliminating the need for data to be duplicated between
JAMTART and applications such as MS Project. It also supports the social negotiation of jobs within the
team and could form an initial basis from which students then review and adjust their contract in the
Monitor Contract component.

Implications and future developments

The proposal within this paper describes the basis of design-based research into a tool to allow students to
monitor their performance within project teams. The goal is to support students’ metacognitive
development through the processes of planning, monitoring, and evaluating their thinking. This forms the
main component of a broader suite of tools that will begin with self-assessment and lead to the final self-
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evaluation through the reflection on a final portfolio that provides an audit trail for all activity within the
project.

As design-based research, the student monitoring module of JAMTART will provide a refined
instantiation of a model for negotiated assessment that has worked in an offline manner successfully for
students learning project management. It is expected that the tool will be implemented in 2007 and
subject to further research.

Most lecturers have met an *‘Adam’ in their class, and arguably most practitioners can still remember
feeling the same disorientation that Adam felt when having to contend with new scenarios that not only
require them to apply learned skills but use their understanding of themselves and the task to develop new
strategies. Adam will not be made ‘metacognitive’ within one semester, but by engaging him in the
subordinate processes of planning, monitoring and evaluating his performance, the awareness developed
through his use of JAMTART will better equip him when faced with new problems and scenarios which
require him to use his understanding of himself and his own thinking processes to develop his own
strategies for success.
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The ‘copy and paste’ function: A flawed cognitive tool
in need of redesign
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This paper argues that the traditional version of the ‘copy and paste’ function used in many
computer-mediated learning environments is a flawed cognitive tool for learning
applications and may in fact subvert the constructivist philosophy of many learning
packages. An initial study was conducted, using distributed cognition theory to redesign the
interface of the ‘copy and paste’ function, to examine the efficacy of embedding a specific
interaction strategy (reported in Morgan et al., 2006a, 2006b). The embedded interaction
strategy involved summarisation note taking tasks and the results of this empirical study are
outlined in order to establish the efficacy of this approach. This paper goes on to argue that
this principle can be extended to include a wider variety of interaction strategies designed
to invoke different encoding techniques (Lutz, 2000), including note taking, categorisation
and concept mapping. By embedding different interaction strategies into the interface of the
‘copy and paste’ function an effective processing strategy emerges as a consequence of
employing the tool. In addition the learner is exposed to a range of processing strategies
and may become conscious of choosing the appropriate interaction strategy for the specific
task at hand, thereby improving their metacognitive skills. A series of further studies are
advocated to examine the effects of the approach that has been outlined.

Keywords: distribute cognition, mediating artefacts, cognitive tools, constructivism

Background

The constructivist multimedia package Exploring the Nardoo (Interactive Multimedia Learning
Laboratory, 1996), which explores water management, quality and environmental issues, was the original
context of an initial study of the ‘copy and paste’ function (reported in Morgan et al., 2006a, 2006b).
Exploring the Nardoo (Cordorey et al., 1998; Harper et al., 2000), is organised around a number of
investigation projects and simulations, focusing on water quality and usage, and employs a virtual
information landscape of an inland river system in which a variety of resources, including audio, video,
graphics, texts and simulations, are embedded. In this initial study concerns were raised that the
traditional form of the ‘copy and paste’ function subverted the constructivist philosophy of the package.
Extensive text-based resources are embedded in the Exploring the Nardoo package and the learner is
provided with a range of tools, a PDA (Personal Digital Assistant) Notes Module, a TextTablet, genre
templates and note taking resources, to assist them in processing this content. Previous studies of the
Exploring the Nardoo package have indicated that some learners found it difficult to synthesize a
response from the abundance of information available while others had problems editing out redundant
material in order to produce concise responses targeted at the investigation topic. For example:

... one teacher believed that the students collected all the relevant resources but felt that,
when it came down to putting it together and making all that abundance of information
something more concise, the students had difficulty. She explained that even though she
reminded her class “don’t just copy slabs of information and regurgitate it in your report,
make sure you read it, understand it, relate it to the question”, based on the students reports
presented, she felt that she could have reinforced this concept of analyzing the information
more (Hedberg et al., 1998, p. 3).

The authors have argued (Morgan et al., 2006a) that the doubts raised by teachers are directly related to
the functionality of the Notes Module of the package with its traditional ‘copy and paste” function in that
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this tool does not seem to complement the constructivist principles of the learning environment. In its
traditional form the ‘copy and paste’ function allows learners to import text into a document in a form
that may be formatted in a way that is not visually distinguishable from their own work and that does not
necessarily include pointers to its original context and/or authorship.

Why Take Notes?

- facuses,/concentrates thought on the material
being exsmined
- helps in memeorising information
- can become an inleresting chellen;
- promotes clear thinking sbout the problem
d

at

- improves your comprehension skills

- good notes are the backbone of any good
solution to s problem

What can [ include in my notes?

- any text materisls from any of the resources
provided (Newspsper clippings/Flant and Animal
Information/ Video or Radio dislogne scripts)

- a button-link to any Radio or Video item. (which
replays in the viewer)

- any pleture resource (Filing cabinet / Flant or

imal;

Figure 1: Exploring the Nardoo: Notes module and note taking advice

The ‘copy and paste’ function can be seen as an example of a cognitive tool (Jonassen, 1996; Jonassen &
Reeves, 1996; Lajoie, 2000; Lajoie & Derry, 1993) which can be used as a ‘knowledge construction
implement’ that assists learners to reflect on meanings and articulate their understandings. The cognitive
tools approach uses commonly available software tools to:

e empower learners to design their own representations of knowledge rather than absorbing knowledge
representations preconceived by others.

e support the deep reflective thinking that is necessary for meaningful learning (Jonassen & Reeves
1996, p. 698).

However, the development of the ‘copy and paste’ function in a business context has led to an
arrangement of affordances and constraints which increase the speed and accuracy of information
reproduction. These affordances and constraints may be problematic when this tool is applied to a
learning task.

Activity Theory (Engestrom, 1998; Nardi, 1996a), proposes that artefacts carry with them,
in their form and function, the history of their development and use. In other words,
encoded within their form are specific ways of acting and thinking, which influence those
who make use of these tools. Generic tools may be inappropriate for some learning tasks or
in some cases could be easily modified to produce more effective learning outcomes
(Morgan et al., 2006a).

In this interaction little guidance or support is provided to the learner on effective methods of using
appropriated content and the affordances and constraints of the traditional ‘copy and paste’ function may
in fact subvert the constructivist learning objectives of the interaction.

Distributed cognition theory

Vygotsky (1980), has argued that the cognitive processes of humans are to a large extent enabled and
shaped by artefacts from the cultural context. This concept differentiates distributed cognition (Cole &
Engestrom, 1993; Cole & Wertsch, 1998; Dillenbourg, 1996; Engestrom, 1999; Hutchins, 1995; Hollan,
Hutchins & Kirsch, 2000; Karasavvidis, 2002; Nardi, 1996a, 1996b; Pea, 1985, 1993; Perkins, 1993;
Salomon, 1993; Wertsch, 1985) from other theories of cognition such as information processing theory
(Atkinson & Shiffrin, 1971; Lutz, 2000; Miller, 1956; Sweller, 1999). Information processing theory is
generally concerned with the means by which stimulus is processed internally by the individual. The
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significant events in the cognitive process are seen to be internal to the individual and therefore, the
outcomes of cognitive activities are determined primarily by the internal resources of the individual.

In contrast, distributed cognition theory conceptualises the mind as a node embedded in a mesh of social
and cultural relationships.

Minds are not passive representational engines, whose primary function is to create internal
models of the external world. The relations between internal processes and external ones
are far more complex, involving coordination at many different time scales between
internal resources—memory, attention, executive function—and external resources—the
objects, artifacts, and at-hand materials constantly surrounding us (Hollan et al., 2000, p.
177).

A valid outcome of cognition in terms of distributed cognition theory may involve the successful
utilisation of resources in the environment, or the adaptation of a mediating artefact to a new context or
purpose, or even the fixing of a successful pattern of cognition or activity into a new mediating artefact.

... because what we call mind works through artifacts it cannot be unconditionally bounded
by the head nor even by the body, but must be seen as distributed in the artifacts which are
woven together and which weave together individual human actions in concert with and as
a part of the permeable, changing, events of life (Cole & Wertsch, 1998, p. 3).

The arena for examining issues of cognition is therefore changed from the concept of the mind in
isolation, planning actions and evaluating experiences, to the mind situated and enmeshed in a context.

Interaction strategies provide a good example of the fact that the resources that shape and enable
cognitive processes are not limited to internal cognitive resources and may be derived from a variety of
sources. Vygotsky (1980), with his concept of the Zone of Proximal Development, has already pointed
out the important role of parents in structuring and enabling the cognitive activities of children through a
process of assisted dialogue which is later represented in the adult primarily as internal resources for
thinking. Wright et al. (2000), point out that all activities require a range of ‘resources for action’. These
resources not only influence the nature of the activity but also the nature of the cognitions that occur
during that activity. Interaction strategies, structures that control action, are probably the most important
category of the ‘resources for action’ discussed by Wright et al. (2000) but they are only one example of
the resources for cognition that may be distributed between the internal and external components of the
system.

In terms of distributed cognition theory the actual source of the interaction strategy, whether internal or
external, is not as important as its access characteristics. Access characteristics, or the cost of access, may
be assessed from a variety of perspectives. These include the reliability of access, the ease with which it is
employed, and the cost in internal cognitive resources of accessing and using the resource. All internal
and external resources will have a variety of costs and benefits. The question is which method is most
effective in learning contexts? In particular when using the ‘copy and paste’ function which method will
be most effective in assisting the learner to process content effectively for understanding between:

1 Relying on the learner to remember and implement a processing strategy which they have already

‘learned’

Relying on an instructor to tell them which processing strategy to use,

Representing the processing strategy in the environment in the form of a plan which the learner then

follows, such as a worksheet, set of instructions or task list,

4 Embedding the processing strategy in the interface of a tool so that its affordances and constraints
guide the learner when it is used to work with the content.

2
3

In addition could inappropriate processing strategies that are already embedded into a tool have a large
effect in undermining the effectiveness of the first three sources of processing strategies in learning
environments?
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These questions were investigated in an initial study of the ‘copy and paste’ function. The results seem to
indicate that embedding an interaction strategy into the interface of a tool may be more effective than
resources represented in the environment in the form of a plan for action or relying on internal resources
to remember and implement the appropriate interaction strategy. In addition inappropriate strategies that
have unintentionally been embedded in the interface due to the historical development or context of the
tools creation may work to subvert more effective interaction strategies that are represented in the
environment as a plan or that are supplied by others or that have been learned. An example of this is seen
in the *copy and paste’ function where its original context of development in business applications has led
to a set of affordances and constraints being built into the tool which may not be appropriate for learning
activities. The traditional form of the ‘copy and paste’ function may be undermining attempts from
various sources to implement more effective interaction strategies.

The redesigned ‘copy and paste’ function

The aim of the initial study in redesigning the ‘copy and paste’ function of notepad tools, such as those
found in the Exploring the Nardoo package, was to change the order and manner in which the learners
carry out learning activities so that they can be supported in their attempts to form an effective
distribution of cognitive activities when using this tool.

A careful examination of the ‘copy and paste’ function has led the researchers to the conclusion that the
constructivist theoretical base on which the package is built is undermined by the provision of a notepad
tool that:

1 Makes it easy to appropriate the information “as is’.

2 Separates the processes of exploring the information landscape and gathering resources, and the
process of making a response to those resources via a project, report or presentation.

3 Does not make explicit the difference between the learner’s original work and the resources gathered
from the environment (Morgan et al., 2006a).

Figure 2: The modified version of the ‘copy and paste’ function

Figure 2 shows the interface of the redesigned ‘copy and paste’ function used in the initial study in the
form of a pop-up dialogue box, which consisted of five components: assigning a label or, noting of the
source of content or a reference, differentiating quoted material through formatting of the text block,
relating the material to a question or concept, and finally creating a summary or paraphrase.

The experimental study was conducted in 2005 and repeated in 2006 over a three-week period at Monash
University involving participants from the second year of the Bachelor of Multimedia Systems program,
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with participants randomly assigned to Experimental or Control Groups. The control treatment involved
the processing of content using a notepad tool with the traditional form of the ‘copy and paste’ function
while the form of the notepad tool used in the experimental treatment is depicted in Figure 2. Data
collection involved video taped observations of onscreen activity, pre and post treatment surveys and the
collection of participant generated notes. In order to analyse the participants onscreen activity various
observed activities were equated with the level of cognitive activity required to enact them, as reported in
Morgan et al. (2006b). For example creating a keyword, summary or writing independently were equated
with a high level of cognitive processing of the content while activities such as browsing content were
equated with a low level of cognitive processing of the content. The relative durations of activities
categorised as high, medium or low were then compared between Experimental and Control Groups. In a
similar way the features of texts notes produced by the participants were also categorised as being
indicative of high, medium or low levels of processing, with original content being assessed as indicative
of a high level of processing and unmodified copied material indicative of low levels of cognitive
processing. In this case the relative volumes of text categorised as being indicative of high, medium or
low processing of the content were then compared between the two groups.

The effectiveness of the experimental treatment in promoting high levels of learner processing of content
has been reported in Morgan et al. (2006b). To summarise these results, differences were observed
between the Experimental and Control Groups in terms of changes to interaction strategies employed by
learners and changes to the features of the text produced by learners, with learners using the modified
version of the “‘copy and paste’ function displaying higher levels of cognitive processing when interacting
with the content than the Control Group.

After approximately 13 hours and 43 minutes of video taped observations were analysed, significant
differences were detected in the nature and duration of participant’s onscreen activity between the
Experimental and Control Groups. The most significant finding was that on average the Experimental
Group spent 27.65 % of their time engaged in activities that indicated a high level of cognitive processing
which was a much higher percentage than the Control Group. For the Experimental Group 5.11% of their
time was spent in activities that were characterised as requiring medium levels of cognitive processing of
the content such as referencing. The remaining 67.25% of their time was spent in activities that required a
relatively low level of cognitive processing of the content such as browsing. The Experimental Group
also tended to display a greater range of activities, and also a willingness to switch between activities
requiring differing levels of cognitive processing such as browsing and copying to labelling, writing and
summarisation activities. It was an important finding of the study that the Control Group spent much less
time engaged in activities that indicated a high level of cognitive processing and in fact only devoted
6.67% of their time on average to such activities. This pattern of low levels of engagement with the
content was widespread and persistent in the Control Group who used the unmodified version of the
‘copy and paste’ function and tended to confirm that there was a major problem with the affordances and
constraints of this tool. Only 1.63% of their time was spent in activities requiring medium levels of
cognitive processing. The majority of their time, 91.70 %, was devoted to activities that required
relatively low levels of cognitive processing, such as uninterrupted browsing. The Control Group tended
to pursue low level processing strategies such as browsing for extended periods and rarely interrupted the
browsing activity to process the content further in order to consolidate their learning by using other forms
of activity that required higher levels of cognitive processing.

Statistical analysis indicated a number of significant effects were observed between the Experimental and
Control Groups. Table 1 summarises the t-test results when comparing the average percentage of time
that participants were observed to spend in activities characterised as requiring either high or medium or
low levels of cognitive processing.
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Table 1: Level of cognitive processing indicated by the average percentage of time spent in activities

Average percentage of Experimental | Control t-test df | Probability | Significant
time in activities indicative n=31 n=28

of the level of cognitive

processing

High 27.65 6.67 | 4.7462538 | 57 p <0.001 Yes
Medium 5.11 1.63 | 0.8004707 | 57 p>0.20 No
Low 67.25 91.70 | 2.3860236 | 57 p <0.05 Yes

Finally following the analysis of approximately 490 pages of notes significant differences were observed
in the features of the texts produced. The texts produced by the Experimental Group over three one hour
sessions contained an averaged volume of 66.79 words that indicated a high level of cognitive processing,
such as writing, labels and summaries. However the Control Group averaged only 21.88 words indicative
of high level processing of the content. The average volume of text that indicated moderate levels of
processing, such as references, was approximately the same for both groups. The Control Group produced

a larger volume of text indicating low levels of processing (777.04 words), such as unmodified copied
material, than the Experimental Group (596.52 words), therefore the Control Group relied more on
mechanically copying text without modification.

Table 2 summarises the t-test results when comparing the average volume of text features that were
detected in the participants’ notes and that were characterised as requiring either high or medium or low

levels of cognitive processing.

Table 2: Level of cognitive processing indicated by the average volume of text features

Average volume of text Experimental | Control t-test df | Probability | Significant
features indicative of the n=61 n=66

level of cognitive

processing

High 66.79 21.88 | 3.5089881 | 127 p <0.001 Yes
Medium 16.36 16.13 | 0.4770723 | 127 p>0.20 No
Low 596.52 | 777.04 | 2.6734777 | 127 p<0.01 Yes

The results obtained in this initial study of the ‘copy and paste’ function indicated that the experimental
treatment had a significant impact on the activities and output of the learners. However the embedded
interaction strategy that was used may not be appropriate for all learning contexts. A range of interaction
strategies may be designed in order to target different encoding strategies and in order to suit specific
learning tasks.

Alternate interaction strategies for the ‘copy and paste’ function

The study reported here presents the implementation of one possible interaction strategy that has been
embedded into the interface in one particular form. The aim of embedding the interaction strategy in the
interface is to ensure that there is at least one effective interaction strategy available to all learners even if
they do not possess the internal resources to implement such a strategy on their own. Alternatively the
support provided by the embedded interactive strategy may allow the learner to devote more cognitive
resources to processing the content for understanding. However a single interaction strategy may not be
appropriate for all contexts and for all learning styles. The creation of a range of interaction strategies
may benefit a wider range of learners in a wider range of contexts. If the nature of these interaction
strategies were made explicit the true power of this approach may be seen when the learner can make a
choice of the most appropriate interaction strategy for their particular task. The interaction strategies that
will be considered include the following:
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e An update of the ‘note taking’ strategy
e A ‘categorisation’ strategy
e A ‘concept mapping’ strategy

Redesigning interaction strategies

What would the note taking strategies then look like in this context? The following designs are now being
developed to test their efficacy in developing greater user interaction with resources being used for
explorations of ideas within resource rich environments such as Exploring the Nardoo.
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Figure 3: Interaction strategies: a) Update note taking, b) Categorisation, ¢) Concept mapping
Updated note taking strategy

The Note Taking strategy design depicted in Figure 3 a) has been drawn from the version used in the
study reported here. The interface has been designed using the Apple interface guidelines in order to
improve the design of the formatting tools in particular. The user will also have the option to change the
interaction strategy selected. It is anticipated that the note taking strategy would be the default strategy for
the application. The user would also be able to turn off all processing strategies and revert to the
traditional form of the ‘copy and paste’ function via a menu option.

Categorisation

Interacting with content by “categorising’ concepts is another way to process content for understanding
because it requires the learner to examine relationships and the underlying organisational structure of
information. The interaction strategy of ‘categorisation’ could involve developing several major themes
or topics and organising content within these groups. This helps emphasize the relationships between
content but may also assist the learner to structure the information and their notes around several major
concepts. These categories can equate to the major concepts or paragraphs used in the text. In order to
implement this strategy the learner must be assisted to form a number of categories which may involve
developing a detailed description of the nature of each category. The learner must also be able to assign a
piece of content to a category that they have developed. The learner can also record some additional notes
related to the content. When the information is pasted into the learner’s notes the content should be placed
into the appropriate group of content. Figure 3 b) is a screen design for the embedding of this interaction
strategy into the interface.

In this strategy the learner would still need to label the content and record its source. In the “category’
area the learner could enter a new category or select an existing category from the drop down menu. In
the “structure’ area the structure of categories and labels is represented. Ideally the learner should be able
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to drag these about to manipulate the structure of the document at an outline level. This may also
represent a ‘ranking’ or ‘ordering’ strategy and would prompt the learner to consider relationships and
structure. In this case the structure would establish the order of importance of concepts.

Concept mapping

An alternate interaction strategy that could be implemented in the revised ‘copy and paste’ function is a
‘concept mapping’ strategy. This strategy represents a very effective way of encouraging learners to
process content for understanding. The output of the learner using a concept mapping technique is
significantly different from the raw content and reflects not only an examination of concepts but also an
examination of relationships. The concept mapping technique engenders extensive processing of the
content.

Constructing computer-based semantic nets engages learners in (1) the reorganization of
knowledge through the explicit description of concepts and their interrelationships; (2) deep
processing of knowledge, which promotes better remembering, retrieval, and the ability to
apply knowledge in new situations; (3) relating new concepts to existing concepts and ideas
which improves understanding [...] and (4) spatial learning through the spatial
representation of concepts within an area of study (Fisher, Faletti, Paternson, Lipson,
Thornton & Spring, 1990; Jonassen & Reeves, 1996, p. 707)

The interface layout required to implement a concept mapping interaction strategy could be configured in
a number of ways. The interface design shown in Figure 3 ¢) indicates one method. In this case the
learner must provide a label for the concept and also record the reference information for the source of the
content. The learner must select a symbol in which the label will be placed and nominate a size for the
symbol that will denote its relative importance. In the final section of the interface the learner can
nominate a sector in the concept map in which the symbol will be placed and can record some additional
notes related to the concept. After the learner has completed these tasks the information can be entered
into a concept map using the ‘Paste’ button. Fine tuning of the position of the symbol and links to related
concepts can then be completed on a full sized version of the concept map that would be displayed in the
notes window.

Interaction strategy selection

This proposed design involves the concept of embedding a range of interaction strategies into the
interface of the ‘copy and paste’ function. Many learners may be unaware that a variety of interaction
strategies are available to process content, to take notes and to produce texts. Some may tend to rely on a
single strategy due to the fact that a variety of interaction strategies have not been modelled for them.
Modelling a variety of interaction strategies may encourage learners to be flexible and to enable them to
deal effectively with a variety of learning situations. Asking the learner to select an interaction strategy
may make learners more attentive to the interaction strategy that they are employing. This may enhance
the development of metacognitive monitoring of the appropriateness of the selected interaction strategy
and its results.

en0e6 Note Taking =
| Lahel - Eeyword ol Mote Taking Concept Mapping  Categorisation o |

Figure 4: Selecting an interaction strategy
Conclusions

No single interaction strategy is appropriate for all tasks or all learners. Making available a range of
interaction strategies may lead to positive learning outcomes in a wide range of learning interactions.
Information on the types of interaction strategies available would be required in order to assist the learner
to make a decision on the appropriate interaction strategy. From the discussions above it is clear that the
interaction strategy embedded in the ‘copy and paste’ function in the initial study (reported in Morgan et
al., 2006a, 2006b and with the major results summarised here) is only one of a variety of possible
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strategies. Each strategy could be appropriate for particular contexts and would encourage the learner to
process content in a different manner. Implementing a variety of interaction strategies could allow
learners to work in their preferred style while still providing guidance on effective interaction strategies.
This can be contrasted with the current state for the ‘copy and paste’ function where little guidance or
support is provided to the learner and where the affordances and constraints of the cognitive tool may in
fact subvert the learning objectives of the interaction. A further series of studies are now being planned
around these ideas to investigate the efficacy of these tools.
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Benchmarking e-Learning in UK higher education

Derek Morrison, Terry Mayes, Eddie Gulc
The Higher Education Academy

In early 2006 a new programme was launched aimed at benchmarking e-learning
development across the UK higher education sector. The programme represents an early
stage in the Higher Education Funding Council for England ten-year e-learning strategy,
acknowledging the need to take stock of progress. This paper describes the background to
the benchmarking programme, its approach, and some findings from the pilot.

Keywords: organisational change, ICT policy, benchmarking

Introduction

The UK-wide higher education benchmarking exercise began in January 2006. The background to the
programme is contained in the Higher Education Funding Council for England (HEFCE) strategy for e-
learning (HEFCE, 2005), published after a consultation process with the sector that took place in 2003.
The consultation was characterised by the sector’s reaction at that time to the high profile given to the
UKeU (UK e-University) and many of the consultation responses seemed to be asking for a renewed
focus on the e-learning provision on the sector’s campuses. This is where the need for benchmarking the
current state of play in the HEIs was first expressed. There was a strong feeling that the whole UK HE
sector should pause, take stock, and rethink its approach to e-learning.

HEFCE delayed publishing its strategy until 2005, when all issues concerning the failure of the UKeU
had been addressed. The strategy document is surprisingly reflective, and acknowledges openly the
influence of the consultation on its main principle, the support of individual institutions in developing
their own approach to e-learning. It acknowledged that the early concentration on infrastructure had now
given way to a focus on pedagogy, and on connecting electronic communications with other processes, in
a new blend of approaches to learning and teaching. HEFCE concedes that those best placed to shape a
pedagogy-based, flexible delivery approach, with e-learning fully joined up with other processes, are the
institutions themselves, and the Funding Council’s role is to provide as much support as possible to help
HEIs design and implement that development. This, then, provides the fundamental rationale for the
benchmarking programme, and it is expressed clearly in the following extract from the strategy:

The highest priority objective of our strategy is to enable institutions to meet the needs of
learners and their own aspirations for development. We will achieve this by ensuring that
our strategy is not prescriptive about the particular form or use that e-learning is put to in
institutions, but supports institutions” own chosen e-learning missions. Linked to this, we
will encourage and support institutions in setting their own e-learning goals, appropriate to
their missions and state of embedding, and in measuring their own progress, by providing
tools for benchmarking (HEFCE, 2005, p. 5).

A direct outcome of the implementation plan based on the strategy was to invite the Higher Education
Academy (the Academy), in partnership with the Joint Information Systems Committee (JISC), to lead a
UK-wide higher education e-learning benchmarking exercise.

The aims of the benchmarking exercise
The aims of the exercise are three-fold:

e to provide higher education institutions with the information to make informed plans for future larger
scale institutional change and development

e to allow institutions to identify their current progress, on embedding e-learning, in relation to similar
institutions
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e to provide a picture of the sector as a whole in order to identify areas of strategic importance to inform
the work of the JISC, the Academy and the Funding Councils, including the further development of
the HEFCE e-learning strategy.

What is being benchmarked has been informed by the contexts and priorities of the participating
institutions. The exercise has not been prescriptive about processes and tools, since the Pilot Phase of the
initiative was designed to begin the process of clarifying institutional needs and setting boundaries.
However, the benchmarks are providing both quantitative metrics and qualitative descriptors, with the
latter providing an opportunity for the institutions to reflect upon and share their individual experiences.

Managing the benchmarking exercise

Following a call for expressions of interest in the initial phases of the benchmarking exercise in October
2005, nearly 60 expressions were received from across the sector. From these 12 HE institutions, one in
partnership with a Further Education College, were selected to join the Pilot Phase in January 2006, with
completion in July 2006. The institutions chosen to take part in the pilot were as representative of the
diversity of the sector as was possible from those expressing interest. This resulted in a good spread of
new and old, research and teaching intensive institutions and a good geographical mix, including
representation from Scotland and Wales (the list of pilot institutions is given under approaches below).

The remainder of benchmarking exercise is then being phased as follows:

e in October 2006 around 40 institutions join Phase 1 of the exercise.
o from May 2007 Phase 2 will involve any other interested UK institutions.

A team of consultants were appointed by the Academy to work with institutions involved in the
benchmarking pilot and provide support for further phases. The consultants helped to design, adapt and
implement approaches and tools to meet specific institutional needs.

Approaches to benchmarking in the pilot

There was some early attraction to the idea that the greatest benefit for the sector would be gained by
adopting a single benchmarking tool or method. One purpose of the benchmarking pilot is to provide the
sector with the lessons from, and experiences of, several alternative approaches to benchmarking. These
have been used to inform the decisions of the Phase 1 entrants to the benchmarking exercise. It was
unlikely, however, that a single tool would be adopted across the programme since the institutions
themselves have been encouraged to choose the method that is best matched to their profile and stage of
development. In any case it is evident that benchmarking e-learning is a process that is itself rapidly
developing with the nature of what is to be benchmarked.

It was agreed that the benchmarking exercise will be owned by the institution that undertakes it and was
never conceived as a data gathering exercise on the part of the Funding Council, JISC, or the Academy.
The whole exercise is developmental and should help to provide institutions with an opportunity to take
stock, with the assistance of the Academy, of where they are in regard to e-learning, and should
institutions desire it they can compare themselves to similar institutions.

During the Pilot Phase the institutions selected five differing approaches to benchmarking (Table 1). In
the Pilot Phase the Academy wished to facilitate the flow and dissemination of information between
participating institutions, between the Academy and institutions, and from all participants to the wider
sector. As a result the Academy worked with the pilot institutions to build a distributed network of
weblogs, one for each institution, one for each consultancy, and one for the Academy. The Academy and
institutional weblogs were open for public viewing (at www.heacademy.ac.uk/ weblogs/benchmarking/)
whereas the consultancy weblogs were restricted access vehicles for communication between the
consultants and Academy. Guidance notes on the use of weblogs to support of the e-learning
benchmarking exercise were posted (HEA, 2006).
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Table 1: The pilot phase institutions and approaches

Approach Pilot phase institutions

ELTI (Embedding Learning Technology University of Bristol, University of Hertfordshire,

Institutionally) (JISC, 2003) University of Wales Institute, Cardiff

Pick and Mix Approach (Bacsich, 2006) University of Chester, University of Leicester,
Staffordshire University

The Observatory of Borderless Higher Coventry University and Warwickshire College,

Education Approach (OBHE, 2003) Institute of Education, University of London,
Oxford Brookes University, University of Warwick

MIT90s (Scott Morton, 1991) University of Strathclyde

e-Learning Maturity Model (Marshall, 2005) University of Manchester

Some issues in the pilot phase
There were a variety of issues that the Pilot Phase attempted to address:

e to establish a common understanding, among participating institutions, about what is meant by e-
learning, embedding, and benchmarking.

e following on from this, if e-learning is embedded is it possible, easy, or desirable to try and isolate the
exact contribution the ‘e’ made to the learning? If not, we end up not benchmarking e-learning at all,
but something far broader.

e deciding on the most meaningful organisational unit for benchmarking: is it at institutional, faculty,
school level etc?

e the extent to which the Academy should demonstrate leadership with regard to the direction of
developing a diverse approach to benchmarking rather than ‘champion’ any single approach.

e to evaluate whether the ‘constrained diversity’ approach taken proved to be the correct one? The view
taken was that a heterogeneous HE sector requires some degree of heterogeneity of approach.

e the extent to which institutions have prioritised development over comparison?

Evaluation conclusions and recommendations

The pilot exercise has revealed that institutions have found it more challenging than expected to assess
with any real confidence the ‘state of play’ in e-learning, both within institutions and across the sector.
On the other hand the process of trying to arrive at such an assessment has proved enormously beneficial
to the institutions who have attempted it.

There was a widely-expressed view that all the benchmarking approaches adopted have been an important
catalyst to institutional and community reflection and have acted as a starting point for a developmental
process. The precise nature of the methodology has been much less important than the general process
involved in starting to ask penetrating questions about e-learning in an institution. Two quotations from
participants in the pilot neatly encapsulate the overall experience of the benchmarking pilot.

..the concept of benchmarking implies that we know what we’re measuring, and that just
isn’t the case for e-learning. The more closely you look at it the more interconnected with
everything else it seems to become, and the more difficult it is to assess its value to the
student experience.

For the first time we’ve been made to think quite deeply about what we’re doing — not just
about how we support e-learning, but about whether we’re deploying our limited resources
in a way that really helps students learn (Mayes, 2006, p. 2).
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According to the pilot evaluator, Mayes (2006), some of the main recommendations from the evaluation
report are as follows:

1. The main model trialled in the pilot — consultants appointed to interface with individual HEIs and
directly supporting the institution in its use of a method — should continue.

2. The main benchmarking methods trialled in the pilot should remain on offer and should be supported,
though institutions should be encouraged to regard them as flexible frameworks for starting a process
of tailoring benchmarking for their own requirements, rather than as tools to be operated.

3. There should be no attempt to impose a single benchmarking approach across the whole programme.

4. The attempt to develop a benchmarking framework for e-learning should continue in the main phase,
as a programme wide activity.

5. All institutions should be given maximum opportunity to share their experiences with other HEIs in a
small cluster of institutions following a particular method

6. The attempt to create a culture of sharing of issues and outputs across the programme should be built
on in the main phase, with institutional weblogs more explicitly supported.

7. Arrole should be found in the main phase for those participants in the pilot who have offered their
expertise for the main phase of the programme.

8. The issue of how to benchmark progress in e-learning across the whole sector should be addressed. A
level of reporting must be agreed that is consistent with institutional confidentiality but also allows a
detailed picture of progress in particular areas to be more visible than in the pilot.

9. Consideration should be given to the possibility of giving an explicit role in benchmarking e-learning
to the Academy’s 24 Subject Centres.

Beyond the pilot: Developing the e-Benchmarking framework

The team driving the e-benchmarking Pilot Phase witnessed the emergence of, what is hoped could
become a generic e-benchmarking framework. This would be developed by identifying:

e Any commonalities/core elements and processes identified by the sector in the existing approaches to
e-benchmarking that could be distilled / refined and supplemented by context-specific elements.

e The synthesis of the approaches to draw out the development/enhancement of an HE specific e-
benchmarking framework, grounded in the student learning experience.

An e-benchmarking framework shouldn’t be confused with a preference for any particular e-
benchmarking or institutional review tool. A framework should clarify the point of the exercise: how to
measure the enhancement that technology brings to the learners’ experience. However, it is essential that
there is time to develop sector ‘buy in” and contributions.
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Increasing success in first year courses: Assessment
re-design, self-regulation and learning technologies

David Nicol
Centre for Academic Practice and Learning Enhancement
University of Strathclyde

Concerns about non-completion and the quality of the first year student experience have
been linked to recent changes in higher education such as modularisation, increased class
sizes, greater diversity in the student intake and reduced resources. Improving formative
assessment and feedback processes is seen as one way of addressing academic failure, of
enhancing the learning experience and students’ chances of success in the early years of
study. This paper argues that, if this is to happen, a broader perspective on the purposes of
formative assessment and feedback is required; one that links these processes to the
development of learner self-regulation. Drawing on the current literature, the paper presents
a set of principles for the effective design and evaluation of formative assessment and
feedback processes. It then shows, through two case studies drawn from a large £1m Re-
engineering Assessment Practices (REAP) project, how ICT might support formative
assessment processes, academic success and the development of self-regulation in large
first year classes.
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Introduction

Across the higher education sector there is a growing interest in the quality of the student learning
experience in the first years of undergraduate study. This interest is fuelled by statistics showing poor
course completion rates and by recognition that the first year lays the foundation for learning in later
years. Yorke and Longden (2004) in studying retention issues across a number of countries have
identified four broad reasons why students leave academic programmes: (i) flawed decision making in
initial choices; (ii) events that impact on students’ lives outside the institution; (iii) students’ experiences
of the programme and the institution; and (iv) failure to cope with the academic demands of programmes.
This paper is primarily concerned with the last two reasons: it explores how formative assessment
practices might be used to enrich the first year experience and enable students to develop their capacity
for self-regulated learning. It also explores how information and communication technologies (ICT)
might support formative assessment practices. Case study applications, drawn from a large-scale re-
engineering assessment project led by the University of Strathclyde, are used to illustrate some
possibilities. A key idea in the retention and non-completion research is the need to maximise students’
sense of, and chances of, success particularly when they enter HE and in the early years of study. The
concepts of academic success and self-regulated learning are seen as inter-related in this paper.

Formative assessment and academic failure

There is considerable evidence that formative assessment with feedback has an impact on learning quality
in education (Black & Wiliam, 1998; Knight & Yorke, 2003; Hounsell, 2003). In higher education, Yorke
(1999) has shown that the number of opportunities available for formative feedback is an important
variable in non-completion by students in the early years of study. Yorke and Longden (2004) have
argued that, where students are uncertain about their ability to succeed, formative feedback is of
particular significance. However, over the last 10 years, modularisation, larger student numbers in first
year classes, greater diversity and reduced staff-student ratios have all had a negative effect on formative
assessment practices. These negative effects include fewer opportunities for students to clarify what is
expected of them, a reduction in feedback on assignments and in class, and an increased emphasis on
summative assessment at the expense of formative assessment (Yorke & Longden, 2004). The latter has
resulted in an excessive concentration by students on getting good marks and playing the assessment
game rather than focusing their effort on deep and lasting learning (Gibbs, 2006). These changes have
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also been shown to impact on the students’ sense of self and on their motivation and self-confidence
(Higgins, Hartley and Skelton, 2001).

How might assessment practices change in order to enhance the first year experience and increase
students’ chances of success? A recent literature review carried out by Gibbs & Simpson (2004) was
directed at addressing this question (see also Gibbs, 2006). They examined a wide range of case studies
and were able to identify eleven conditions under which assessment might support student learning and
increase the likelihood of academic success. The conceptual framework underpinning these conditions
(and an associated assessment experience questionnaire) is based on two over-riding principles (see
Table 1). The first principle, which draws on Chickering and Gamson’s (1987) research, is that
assessment tasks should be designed to ensure that students spend their study time in productive ways:
tasks should encourage ‘time on task’ (e.g. in and outside class), should lead to a more even distribution
of study effort (over the timeline of the course), should engage students in deep rather than surface
learning and should communicate clear and high expectations. The second principle is about the effective
provision of feedback to students on their academic work: feedback should be of sufficient quantity;
timely; it should focus on learning not marks; it should be related to assessment criteria and be
understandable, attended to and actually used by students to make improvements in their work.

Table 1: Gibbs and Simpson’s (2004) eleven conditions

Assessment tasks [conditions 1-4]

Capture sufficient study time and effort (in and out of class)

Are spread evenly across topics and weeks

Lead to productive learning activity (deep rather than surface learning)
Communicate clear and high expectations.

Feedback [conditions 5-11]

e s sufficient (in frequency, detail)

Is provided quickly enough to be useful

Focuses on learning rather than marks

Is linked to assessment criteria/expected learning outcomes
Makes sense to students

Is received by students and attended to

Is acted upon to improve work and learning

Gibbs and Simpson’s (2004) eleven conditions have been piloted in a range of courses across the UK, and
internationally, particularly in science disciplines. The Formative Assessment in Science Teaching
(FAST) project team have worked with teachers to analyse existing assessment practice, to propose
changes suggested by the eleven conditions framework and to evaluate the effect of these changes (see,
www.open.ac.uk/science/fdtl). Those using the eleven conditions for course redesign report positive
benefits for student learning. However, despite these benefits, one limitation of the FAST
conceptualisation, and the eleven conditions, is that they are largely about the teacher’s role in structuring
appropriate assessment tasks and in providing feedback. It is the teacher who ensures that students spend
their time productively on task and that they receive appropriate feedback. While what the teacher does is
an important determiner of academic success, many researchers now maintain that rather than having a
reactive role in relation to teacher created activities, students should be given a much more active and
participative role in assessment processes (Boud, 2000; Rust, O’Donovan & Price, 2005).

For example, Yorke & Longden (2004) argue that a key component of academic motivation and success
is that students perceive themselves as agents of their own learning. Indeed, these researchers maintain
that the student perspective is the gateway to solving what they call the ‘retention puzzle’. If students are
to have a sense of control over their own learning, then formative assessment practices must also help
them develop the skills needed to monitor, judge and manage their learning. In line with this approach,
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the conceptual model underpinning formative assessment and feedback practices in this paper is based on
developing learner self-regulation (see Nicol & Macfarlane-Dick, 2006). This perspective on feedback is
wider than that provided by Gibbs and Simpson but it also usefully incorporates all of their seven
feedback conditions. However, this paper does draw on the first four of Gibbs and Simpson’s eleven
assessment conditions. This recognizes the fact that, in HE, teachers, especially in the first year, need to
provide a clear structure within which student participation in assessment activities is achieved. The key
argument here is that both teacher defined structure and self-regulation are important in learning with the
balance of these shifting as students move through a course and their undergraduate degree.

Alongside the need to rethink the purposes of formative assessment there is also a need to rethink the
ways in which assessment is organised and implemented. Recent advances in information and
communication technologies (ICT) are having a large impact on the delivery of student learning in HE.
There is also a growing interest in the use of computers to streamline the provision of formative
assessment tests and of feedback (Bull & McKenna, 2004). This paper builds on the work of Nicol and
Milligan (2006) by demonstrating ways in which ICT can be used to support the development of learner
self-regulation, the organisation of assessment tasks and the provision of feedback.

Self-regulation and student success

Formative assessment is defined in this paper as ‘assessment that is specifically intended to provide
feedback on performance to improve and accelerate learning’ (Sadler, 1998 p. 77). Academics tend to
think of formative assessment in terms of the judgements they make about students’ academic work and
the provision of feedback. However, this paper takes a broader view of the source of formative
assessment. It is especially concerned with involving students in evaluative judgements about their own
work and the work of their peers. The ability to monitor, critically assess and correct one’s own work is a
key goal of higher education and of lifelong learning.

In 2006, Nicol and Macfarlane-Dick reinterpreted the literature on formative assessment and feedback in
relation to learner self-regulation. From this they were able to identify seven principles of good feedback
practice that, if implemented, would contribute to the development of self-regulation (autonomy) in
learning. Each of these principles is defined in detail in the earlier paper with the supporting research and
examples of its implementation. Table 2 presents the seven principles.

Table 2: Seven principles of good feedback practice

Good feedback:

Helps clarify what good performance is (goals, criteria, standards)

Facilitates the development of self-assessment and reflection in learning
Delivers high quality information to students about their learning

Encourages teacher and peer dialogue around learning

Encourages positive motivational beliefs and self esteem

Provides opportunities to close the gap between current and desired performance
Provides information to teachers that can be used to help shape teaching.

~No ok~ wN e

Nicol and Macfarlane-Dick (2006)

The work of Nicol and Macfarlane-Dick builds on that of other researchers who have emphasised the
importance of developing autonomy in both learning and assessment processes (e.g. Knight & Yorke,
2003; Boud, 2000). However, it departs from the work of others in one important respect. In the seven
principles framework, the starting assumption is that students are already engaged in self-regulation but
that some students are better at self-regulation than others; and it is the weaker students that need
opportunities to enhance their sense of control. There are at least four reasons for this argument. Firstly,
students are always informally engaged in the self-regulation of learning when they engage in academic
tasks. They assume goals (e.g. write an essay) and they engage in purposeful activities while monitoring
and regulating progress towards these goals. Secondly, active and constructivist conceptions of learning
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logically imply the notion of self-regulation (Winne, 2005). In constructing meaning students are
assumed to be active agents of their own learning.

Thirdly, when students receive feedback from teachers they must engage in self-assessment if they are to
use that information to improve academic performance: that is, they must decode the feedback message,
internalise it and use it to make judgements about and modify their own work. This implies that self-
assessment is at the heart of formative feedback (from teachers) and is a key component of self-
regulation. Fourthly, students in some very large first year classes in higher education (e.g. over 500
students) receive almost no feedback and still make progress. Hence they must be making ongoing
judgements about, and managing aspects of, their own learning — otherwise they would not be able to
make progress. In summary, if students are already involved in self-assessment and self-regulation then
the argument is that higher education teachers should build on this capacity rather than focus all their
efforts on providing expert feedback.

The REAP project

The following sections present two case studies showing the ways in which assessment might be
structured so as to enrich the first year student experience. Assessment is broadly defined to include
formal and informal processes and self, peer and tutor feedback processes. In particular, each case study
shows how the structure of assessment tasks (based on Gibbs and Simpson’s four conditions) might be
balanced with opportunities for learner self-regulation (based on Nicol and Macfarlane-Dick’s seven
principles of good feedback). Each case study uses different technologies — a discussion board, electronic
voting systems and online tests. The context of these case studies is the Re-engineering Assessment
Practices [REAP] project, one of six projects funded by the Scottish Funding Council under its
e-Learning Transformation Programme.

The overall aim of the REAP project is to demonstrate learning quality enhancement and more effective
use of staff time in large first year classes (150-800 students) through the application of learning
technologies. The project involves three Scottish HE Institutions each piloting different approaches and
technologies across a range of disciplines. The REAP project draws on current research on assessment
(Nicol & Macfarlane-Dick, 2006; Nicol & Milligan, 2006; Gardner, 2006) with the key objective of
assessment re-engineering being to lay a foundation for autonomy and self-regulation in learning during
the first year (see www.reap.ac.uk).

Example 1: Psychology

The first year Basic Psychology course is designed to introduce all students to key findings, theories, and
debates in general contemporary psychology. In addition the class provides an introduction to a number
of specific areas of study within psychology which are dealt with in depth in second, third, and fourth
year classes. The course comprises six topic areas delivered by 48 lectures, 4 tutorials and 12 practical
laboratories over the year. The class size is approximately 550 students. Before the changes reported here,
assessment comprised two paper-based multiple-choice tests over the year (25%), tutorials (4%),
participation in an experiment (5%) and a final exam where students write five essays from twelve (66%).
Feedback was only available through marks given on the multiple-choice tests and there were concerns
that students were not given any feedback on their writing, essential for good exam performance.
Technology-supported assessment was seen by the class leader as having the potential to enhance the first
year experience, increase students’ understanding of the topics being studied and enhance success in
written work without increasing staff workload.

The pilot study

In the psychology pilot, the basic class was re-designed to provide opportunities for constructive
formative assessment (scaffolding) linked to supportive peer discussion. This project draws on research
showing cognitive gains where peer discussion is directed at the resolution of conflicting views (e.g.
Anderson, Howe, Soden, Halliday & Low, 2001; Doise & Mugny, 1984). The discussion board within the
institutional virtual learning environment (WebCT) is the technology in use.
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Students were invited to participate in the pilot study, and 78 students volunteered (15% of the class). The
students were divided into groups with a maximum of six students per group. There was an initial
induction task where students were asked to introduce themselves to each other within their groups via
the online discussion board. The main academic task followed this and involved students being presented
with three questions of increasing complexity in a specific topic area (e.g. human memory) over a four
weeks. For the first question (stage 1) they were asked to post an individual 50-word response to a private
submission area in WebCT: other students could not see these individual responses. After all individual
submissions had been received the students were then directed to engage in an online discussion within
their groups about their answer; the instructions were to debate/argue what they believed the correct
answer to be and then post an agreed 50-word response to the discussion board. For the second question
they are asked to engage in online discussion in their groups and then to post an agreed 100-word
response to the discussion board by a certain date. For the third question they also engaged in online
discussion but the task required them to post a 300-word group response. Before students engaged with
the second and third questions they were directed to a model answer written by the teacher; they could
also retrieve a model answer after the 300-word response.

Key features of this pilot are that the task questions are progressively more difficult, that responses move
from an individual to a group and that there is a model answer for comparison at each stage. Tutors did
not provide any feedback; neither did they moderate the discussion. What is important here however is
how this course design (i) applies the seven principles and helps develop learner self-regulation and (ii)
creates a structure for assessment tasks that encourages frequent, but productive, learning activity (Gibbs
and Simpson’s four conditions).

Relation to seven feedback principles

e Standard format and model answer provide progressive clarification of expectations. (Principle 1)

e Students encouraged to self-assess (reflect) by comparing their responses against the model answers.
(Principle 2)

e Online peer discussion around the learning task with the goal of reaching consensus about the group
response. (Principle 4)

e The increasing complexity of the questions scaffolds learning development and the focus on learning
rather than marks should enhance students’ motivation. (Principle 5)

e The repeated cycle of topics and tasks provides significant opportunities to close the gap between
desired and actual performance. (Principle 6)

e Tutors can monitor progress and adapt their teaching in relation to student’s responses. (Principle 7) —
This principle was not enacted in the pilot but see commentary.

Relation to four assessment conditions

e The individual and group responses require regular study activity out of class. (Condition 1)

e The tasks are staged for each topic over a number of weeks. (Condition 2) — See commentary below
regarding roll out to other topics.

e The staged questions require progressively deeper levels of conceptual analysis. (Condition 3)

e The tasks have clear goals and there is a progressive increase in challenge. (Condition 4)

Commentary

Preliminary findings from focus groups and questionnaires show that the students were positive about this
learning experience. They reported that working collaboratively enhanced their understanding of the
discussion topic (92%). Typical student comments were “we know everything there is to know about this
topic now” and “I found it very beneficial, at the time... I did not realise how much | was learning...it was
learning without thinking about what | was doing”. It is notable that these comments, and many others
made by the students, emphasised both the way the task enhanced their confidence and the perceived
benefits in learning. Another finding was that the early induction task where students introduced
themselves helped create more supportive social interaction in the first year. This was evidenced through
the extensive use of the discussion board for social postings. In traditional settings, being part of a large
first year class does not guarantee, and may even inhibit, the establishment of social contact with others.
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The findings from this pilot have given the Department of Psychology the confidence to propose a radical
redesign of the first year class commencing in 2006/7, abolishing half the scheduled lectures and
replacing these with similar online group exercises and making self-assessment and peer feedback core
components of the class. These online tasks will become progressively more demanding within and
across the six taught topic areas as the year progresses (memory, social psychology etc.).

Example 2: Mechanical engineering

The second example explores how a range of technologies including electronic voting systems (EVS) are
being used to support assessment practices and the development of learner self-regulation in mechanical
engineering. Eight years ago the Department of Mechanical Engineering at the University of Strathclyde
embarked on a radical change in its teaching methods for first year students (see Nicol & Boyle, 2003;
Boyle & Nicol, 2003). The aim of the New Approaches to Teaching and Learning in Engineering
(NATALIE) initiative was to introduce collaborative learning in large lecture classes. The standard
lecture/tutorial/laboratory format was replaced by a series of two-hour active-learning sessions involving
short mini-presentations, videos, demonstrations and problem-solving all held together by peer
instruction. Peer instruction is a form of Socratic Dialogue or ‘teaching by questioning’ pioneered by
Mazur at Harvard (1997) using electronic voting technologies.

A typical peer instruction class would begin with the teacher giving a short explanation of a concept or
presenting a video demonstrating the concept (e.g. force in mechanics). This is followed by a multiple-
choice question test (MCQ). Students respond to the concept test using handsets (similar to a TV remote)
that send signals (radio frequency or infrared) to receivers linked to a computer. Software collates
responses and presents a bar chart to the class showing the distribution across the alternatives. In peer
instruction, if a large percentage of the class have incorrect responses the teacher instructs the class to:
‘convince your neighbours that you have the right answer’. This request results in students engaging in
peer discussion about the thinking and reasoning behind their answers. The learning gains from this
procedure have been interpreted in terms of cognitive conflict and scaffolding, both of which have been
shown to benefit learning (Nicol & Boyle, 2003). After the discussion the teacher usually retests the
students’ understanding of the same concept. Another strategy is for the teacher to facilitate ‘class-wide
discussion’ on the topic by asking students from different groups to explain to the class the thinking
behind their answers to the MCQs: explaining the reasoning behind incorrect as well as correct answers
results in lively discussions. The EVS sequence usually ends with the teacher clarifying the correct
answer. There are many other ways of using EVS to facilitate interaction and collaborative learning, and
EVS have been used across a range of disciplines (see Draper & Brown, 2004; Banks, 2006). In
Interactive Mechanics, where EVS is used, class size is 260 students (there are two sessions of 130 with
each EVS class lasting two hours). Summative assessment comprises 10 fortnightly written homework
exercise, a two-hour class test and a written exam.

Through REAP project funding, the Department of Mechanical Engineering is piloting new uses of EVS
software (e.g. ranking tests) as well as other web-based tools such as Intelligent Homework Systems.
Two developments are important in relation to this paper. Firstly, the use of online tests has been
integrated with the use of electronic voting. Students are presented with online problem solving exercises
or MCQs before the in-class EVS sessions. The teacher then uses the results of these tests to establish
areas of weakness and to determine the focus of the classroom EVS sessions. This procedure, often called
‘just-in-time-teaching” (Novak, Patterson, Gavrin & Christian, 1999), is a way of targeting teaching to
students’ needs and level of understanding. A second innovation is the use of confidence or certainty-
based marking (CBM) during EVS sessions. This uses multiple-choice questions but students must also
rate their confidence (certainty) in their answer (see, Gardner-Medwin, 2006). This is being piloted as
formative assessment using the rules in Table 3, with the intention of using this for summative
assessments at a later time. CBM requires that students engage in meta-cognitive thinking — that they step
back and reflect deeply about whether there is good justification for their answer.

The use of EVS in Mechanical Engineering is a powerful example of a highly integrated implementation
of the feedback principles and conditions using more than one technology. However, for the sake of
analysis we have separated out the implementation of each principle/condition as it applies to this course.
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Table 3: Scoring regime for certainty-based marking

Degree of Certainty c=1 C=2 C=3 No reply
Low Medium High

Mark if correct 1 2 3 0

Penalty if wrong 0 -2 -6 0

Relation to the seven feedback principles

e Learning goals in class are clarified through iterative cycles of tutor presentation, testing and re-
testing of concepts using MCQs. (Principle 1)

e Opportunities for self-assessment and reflection are available when the teacher provides the correct
answer to the concept question at the end of an in-class EVS test sequence. Students also reflect on
their answer during confidence-based marking. Reflection is also possible after the bar chart
presentation of class response. (Principle 2)

e Teachers normally provide feedback in class in response to students’ questions and at the end of each
concept test sequence to clear up any misunderstandings. (Principle 3)

e Peer dialogue is integral both to peer instruction and class-wide discussion with specific student-tutor
dialogue occurring during class-wide discussion. (Principle 4)

e The EVS class focuses on learning goals rather than performance goals (i.e. grading) and there is step-
by-step progression in difficulty of the concept questions — both processes are known to enhance
motivation. (Principle 5)

e The continuous cycle of tests, retests and feedback ensures that students have opportunities to
‘experience’ a closing of the gap between desired and actual performance. (Principle 6)

e A great deal of information is available to the teacher about areas of student difficulty that is
deliberately used to shape teaching. The bar chart feedback provides instant feedback about difficult
topics and asking students to explain answers during class-wide discussion uncovers misconceptions.
The information provided before class through the web-based MCQ tests also informs in-class
teaching. (Principle 7)

Relation to the four assessment conditions

e The web-based assessment tasks (MCQs and problem solving exercises) keep students engaged in out
of class activities and EV'S exercises encourage engagement in class. (Condition 1)

e EVS activity is distributed across topics and weeks. (Condition 2)

e EVS tasks are designed to deepen learning as evidence of students’ understanding increases in topic
areas. (Condition 3)

e The EVS activities clearly communicate what is required and there is a progressive increase in
challenge. (Condition 4)

Commentary

Extensive evaluations have been carried out in this engineering mechanics course showing significant
learning gains (Nicol & Boyle, 2003; Boyle & Nicol, 2003). Overall, the changes have been a huge
success both in terms of student end of year performance in exams and in terms of retention. There has
been a reduction from 20% non-completion to 3%, the largest gain in any course within the University.
Also, since the introduction of concept testing using electronic voting, attendance in class remains high
throughout the year unlike similar lecture-based classes. Further evaluations of confidence-based marking
and intelligent tutoring are now being carried out. While there is a great deal of research on the benefits of
using of EV'S to support learning (see Banks, 2006), this is the first analysis from a formative feedback
perspective. This analysis provides new insights into how the different component processes (self, peer
and tutor feedback) interact and reinforce each other. A fuller explanation of the power of EVS
interventions in other contexts might also benefit from this kind of analysis.
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Discussion

The two case studies reported above show how ICT might be used to support a broad range of assessment
processes in large first year classes. A key issue in the literature on formative assessment is how to move
students from being dependent on teacher feedback to being able to generate their own feedback on
learning. These case studies address this issue in that they both involve elements of self-assessment, peer
and teacher feedback, implemented in ways that support the development of learner self-regulation. But
what are the potential limitations of these methods? Firstly, it should be pointed out that the Psychology
case study is currently in pilot mode and there is a need to scale this up to the complete student cohort of
550 and carry out a full evaluation. A second issue concerns the balance of learner self-regulation and
teacher direction. In these case examples, one might argue that it is still the teacher that is directing
students’ learning by setting the discussion tasks and by determining the timing and nature of learner
interactions with subject matter. Hence the approach adopted might not fully address the concerns of
researchers who believe that changes in tutor-student power and authority relationships must take place
for feedback to impact on learner self-regulation (Higgins, Hartley & Skelton, 2001; Taras, 2002) or that
students must actively participate in the construction of assessment criteria if they are to understand the
meaning of feedback (Rust, Donovan & Price, 2005)

In addressing this issue, it is important to note that there is considerably more autonomy built into these
classes than in traditional teaching approaches. For example, in the psychology course the students
collectively construct their understanding of criteria as well as their responses through group participation
and dialogue. In addition, the proposed use of student created model answers (to replace the teacher
model answers) as the basis of self-assessment will take this a step further (see below). A second point is
that these are first year classes and a clear structure for learning might be appropriate at this level. Yorke
and Longden (2004) suggest that regular and structured tasks help students appreciate the kinds of
learning expected and provide early opportunities for feedback and guidance from tutors. However, it
would be possible to strengthen learner autonomy within these case studies and relax teacher control. For
example, one criticism of the EVS procedure might be that student learning is driven by MCQ tests
formulated by the teacher. But this could be addressed by having students construct MCQs themselves for
use in the classroom as was done by Fellenz (2004). This would actively engage them in generating
assessment criteria and example questions within their own subject discipline (strengthening the
enactment of principle 1). Similarly, in the psychology case study it would be possible to have students
actively formulate the discussion questions. What these examples show is how each of the seven
principles might be used as a reference point when trying to strengthen support for self-regulation in the
course design.

Two pedagogic issues have been raised about the Psychology case study. Firstly, the use of model
answers written by teachers has led some researchers to suggest that this will encourage in students the
belief that there is a right answer and that this is counter-productive in the first year. The psychology
department intends to address this issue by replacing the teacher answers with two or three selected model
answers from those posted by students. This will not only help address the single answer issue but should
also be motivational to the student group (principle 5). Another issue is free-rider effect where individual
students might contribute little to the group response posted on the discussion board. This is being
addressed in the redesign where the students will now be required to make an individual contribution
before the group discussion for each response type (50, 100 and 300 word responses not just for the 50-
word response). Also, once a final group response has been agreed through peer discussion, each student
will be required to submit a copy of that response to the virtual learning environment. While individual
and group responses will not be marked they will be a course requirement (compulsory) and graduate
teaching assistants will monitor contributions. These refinements should help minimise free-rider effects.

A key consideration from the REAP project perspective is that the psychology and mechanical
engineering redesigns do not increase staff workload. In psychology, the proposal to half the lecturing
workload and the use of graduate teaching assistants to monitor student contributions points to similar
overall costs. However, there has been a significant increase in feedback opportunities. Before the project
began students received almost no feedback. Now the learning environment is rich in opportunities for
self and peer feedback. Overall, the psychology case study is an excellent example of an elegant and
efficient learning design. Moreover, the design plan is easily transferable to other courses and is simple to
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implement: it only involves a standard tool available in every virtual learning environment (discussion
board). Similar arguments could be made for mechanical engineering.

One interesting observation from the Mechanical Engineering case study is the role played by MCQs.
Many writers have noted the limitations of MCQs, for example, that they encourage surface low-level
learning (e.g. Scouller, 1998). Yet, the Mechanical Engineering example provided here shows that it is
not the test itself that is important but the context of its use. Considerable power is gained when MCQs
are linked to peer discussion in the EVS classroom and when the implementation includes a blend of
online and offline interactions (as with the just-in-time-teaching scenario).

A key outcome of the REAP project is the value of having robust assessment and feedback principles
(and conditions) derived from research, when thinking about the design of assessment practices. In this
paper, Nicol and Macfarlane-Dick’s (2006) seven feedback principles and Gibbs and Simpson’s (2004)
four assessment conditions have been brought together to provide a broad framework for examining
course design and the balance between learner self-regulation and teacher direction. As well as being
important in learning design, such principles are also valuable in the evaluation of changes in assessment
practice.
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This paper examines the critically reflective approach of a group of academic support staff
in the design, development and evaluation of an e-learning resource. The resource was a
showcase of examples of electronic learning and teaching approaches developed at Monash
University titled Designing Electronic Learning and Teaching Approaches (DELTA). This
paper does not focus on the resource itself, but rather on the critically reflective approach
used, which drew on the features of participatory action research and was extended to
include a participatory component in the evaluation of the site so that the outcomes of this
process could be formally accommodated in data collection. The paper explores this
critically reflective approach as a model for e-learning developers to monitor and progress
their own professional development, engaging in collaborative dialogue to enhance their
professional practice.

Keywords: teaching and learning strategies, educational paradigms, research methods and
approaches, learning communities/collaborative learning, personalised learning

Introduction

As universities adopt new technologies to support teaching and learning, staff development for
pedagogically appropriate use of these technologies becomes imperative. Epper and Bates (2001, p. xv)
describe staff development and training as a ‘daunting challenge’, and others (Bates, 2005; Kulski,
Boase-Jelinek & Pedalina, 2002; Taylor, 2003; Shephard, 2004; Wilson & Stacey, 2004) have repeatedly
brought attention to the need for professional development in the area.

Teaching academics benefit from support to translate their teaching into non-linear, flexible,
collaborative, e-supported environments and to gain confidence in using the technology. Educational
designers and staff developers can help teaching academics to reconceptualise what they do and to use
technology effectively. In recognition of such a need, an exemplars WebCT site titled Designing
Electronic Learning and Teaching Approaches (DELTA) was developed by a team of academic support
staff involved in educational design and academic professional development at Monash University,
Australia. DELTA demonstrates good practices in e-learning by showcasing examples of and ideas for
learning and teaching with technology. DELTA was presented within WebCT Vista (the University’s
learning management system) to support the time-poor teaching academic, facilitating broader, flexible
and ‘on demand’ academic staff development opportunities as part of a strategy to develop a University-
wide suite of online and offline support opportunities to complement WebCT training. The principles that
guided this approach to staff development included iterative development of strategies for learning and
teaching with technology, reflective practice, mentoring in the area of new skills development, learning
from demonstrations by colleagues, and cross-faculty sharing and exposure. For further details about the
design and evaluation of DELTA see Samarawickrema, Benson and Weaver (2005).

This paper explores the experiences of the six members of the academic support group involved in the
design, development and evaluation of DELTA, in the context of participatory action research. It focuses
on the critically reflective approach which was adopted, examining it as a model for professional
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development of academic support staff working in areas of innovation and e-learning where formal
professional development programs are few. The individual and collective reflections of the group,
articulated through dialogue, contributed to the professional development of the group members
themselves. While the conversational framework developed by Laurillard (2002) provides one way for
conceptualising this experience, the emphasis on the empowering aspects of participant collaboration
embedded in the concept of action research (Carr & Kemmis, 1986; Kemmis & McTaggart, 1988) offers
a further dimension for exploring the implications of participation for professional development.

Professional development and participatory action research

The use of action research as a model for staff development in higher education is not new (Kember &
Gow, 1992; Grundy, 1995). Webb (1996, p.59) noted a decade ago that ‘Apart from phenomenography,
action research is perhaps the most influential and almost certainly the fastest-growing orientation
towards staff development at the present time.” Action research is particularly applicable to staff
development because it supports critically reflective thinking about one’s own practice, is grounded in the
principles of teamwork and collaboration to forge new meanings from experience, and offers a clear
framework for acting on these (Brookfield, 1995; Carr & Kemmis, 1986; Kemmis & McTaggart, 1988).
Although its roots in the critical theory paradigm (with ideas of change through emancipation and
empowerment) may seem far removed from the context of a small e-learning development team,
Brookfield (1995), among others, has highlighted the relevance of critical pedagogy in understanding our
roles in education. He refers to critical reflection as an “illumination of power’ (p.9): it allows us to
understand how power frames and distorts our educational processes and interactions and to question our
assumptions and practices that are taken for granted as being good for our teaching, while participation
provides an avenue for making our thinking public. Other benefits include its support for taking informed
actions, developing a rationale for practice, avoiding self-blame, emotionally grounding us, enlivening
our classrooms, and increasing democratic trust. Action learning principles have been acknowledged as
important in professional development for e-learning (Ellis & Phelps, 2000), and there has been some
recognition of the advantages of action research for professional development in this area (McPherson &
Nunes, 2004), but there appears to be scope for wider application of these ideas and practices.

It became clear from the early stages of the design and development of DELTA that the conversations we
engaged in as we expressed our design and development priorities, or debated the merits or otherwise of
particular examples for inclusion, were exposing our pedagogical values, extending our thinking and
creating shared ownership of the decisions made. Hence, in the tradition of Freire (1972), it was evident
that we were demonstrating how ‘humans in communication are engaged actively in the making and
exchange of meanings, it is not merely about the transmission of messages’ (Evans & Nation, 1989,
p.37). We realised that our dialogue was a vehicle for our own professional development as well as
offering clear directions for action. Consequently, when planning the evaluation of the site, it seemed
obvious that one component should involve a participatory process to facilitate the formal collection of
our own critical reflections in order to include these, alongside data from other sources, to inform its
ongoing development.

Implementing the participatory evaluation process

In extending the concept of participatory action research to participatory evaluation we were
acknowledging the close links between these two forms of enquiry (Greenwood & Levin, 1998; Jackson
& Kassam, 1998; Patton, 2002). Participatory evaluation as a ‘formal, reflective process [people
undertake] for their own development and empowerment’ (Patton, 2002; p.183), provided us with a way
of documenting our individual and collective perceptions of the site, as a means of reaching consensus on
priorities emerging from the evaluation. While participatory evaluation is frequently applied in a
community development context, our use of it at a micro level appeared appropriate to the team-based
nature of our work, allowing us to move from individual reflection, to identification of areas of consensus
through dialogue, and then to prioritisation of the actions to follow. The process we used was as follows:

1 Collectively identify aspects of the DELTA site for evaluation.

2 Individually write a 200 word response to each of the (five) aspects identified, summarising each
response in one or two sentences.

3 Compile, circulate and reflect individually on the compiled responses.
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4 Meet in a focus group facilitated by a critical friend to identify consensus items.
5 List separately the consensus and non-consensus items and prioritise the former for action.

This participatory evaluation process exposed the values of individual members of the group in a non-
threatening way, allowing for a merging and reconceptualising of shared understandings. It also provided
for group ownership of the priorities for action, thus simultaneously supporting both the evaluation and
professional development of the team members. Results from the above process included consensus on
the characteristics of good examples and the process of selecting them. For example, we agreed that
examples should be realistic, achievable, exploit the unique capacities of the technology, establish the
learning context, demonstrate good pedagogy, engage learners and address their needs, and be identified
by intuitive titles. Consequently, we validated the existing examples as well as confirming the selection
process for future examples. On the overall site design, we shared the view that the ability to browse from
different user perspectives was needed, and improved search capabilities, which led to refining those
design features. There was also consensus that as a resource for academic professional development,
DELTA’s use varied according to user needs (confirmed through other evaluation strategies), and that the
process of selecting examples was indeed a professional development activity in itself. Considering the
evaluation questions collaboratively reinforced a shared accountability in the changes we made to
DELTA and the value of learning from each other by developing and refining our individual ideas about
e-learning.

Discussion and conclusion

The process described above illustrates how participatory evaluation provided a form of data collection
that allowed our own merged understandings to be considered alongside data from other respondents
through other evaluation strategies to improve the site. It helped formalise a process which we had
recognised as an informal participatory action research cycle during the dialogue which underpinned
DELTA's design and development. By formalising, documenting and managing the participatory
evaluation process, we not only owned our individual contributions but also consented to the way in
which these activities were carried out, thus taking ownership of the process as a whole. From ownership
comes empowerment, a powerful motive for change. Brookfield (1995) notes that changes that occur
from participatory action methods consequently generate personal or life change for participants. In our
case, undertaking such an approach as part of the evaluation meant we could take responsibility for our
own quality monitoring of DELTA and its ongoing development as a key outcome, providing an
implementation method to allow action to follow.

The team-based nature of e-learning development lends itself to participatory action research as a model
for professional development, particularly given the volatile state of emerging knowledge in the area, its
contextualised nature, and limited formal professional development opportunities. The context of
developing a professional development resource for others, out of the experiences of others, offers the
potential of an ever widening circle of participation with new understandings emerging through reflection
and dialogue. Consequently, in relation to our own professional development, as experienced through the
participatory evaluation process outlined above, the answer to the question ‘whao’s learning about e-
learning from whom?’ is, to some extent, that we are learning from each other. However, the processes of
participatory action research and participatory evaluation take the learning to another level: the sharing of
knowledge and values results in the making of new meaning so that rather than learning from someone,
we are learning together, sharing experiences, drawing from and contributing to an existing knowledge
base that benefits the wider e-learning community.
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This paper describes a project undertaken in the Australian vocational training and
education (VTE) sector that sought to investigate success factors associated with the design
and delivery of courses using learning objects (LOs). The project explored the strategies
used by three teachers as they used digital repositories to discover learning objects, and
then applied the objects through a content management system to create online courses.
The paper reports the factors that were found to influence the online learning settings that
resulted and teachers' perceptions of LOs as building blocks for online courses.
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Learning objects

The concept of learning objects as reusable digital learning resources is popular among many of the
stakeholders involved in elearning. There appear to be many advantages to be gained from being able to
reuse digital resources in learning settings and much has been written on the topic of reusability as both a
design and development strategy for online learning materials (e.g. Rehak & Mason, 2003). Learning
objects have the potential to exert considerable influence on the actions of the vast majority of people
associated with elearning including such stakeholders as:

e administrative and financial personnel who look to benefit from the potential costs savings associated
with reusing and sharing learning resources

e policy-makers who are interested in the legal and ethical implications of copyright and intellectual
property among the shared objects

e instructional designers who need to consider design strategies that facilitate and support sharing and
reuse, and

e developers who need to consider appropriate development strategies to ensure interoperability and a
capability for use of resources beyond the context for which they are designed (e.g. Downes, 2000;
Shepherd, 2000).

Apart from the cost savings that stem from reduced development needs, there is also the advantage of
being able to provide learners with access to increased levels of resources. When there are ample reusable
resources, teachers and students can select from among those available to choose the most appropriate
and the best quality. Reusable resources facilitate the sharing of materials among and between groups, an
activity that will likely lead to improved outcomes in terms of providing alternative perspectives and a
multiplicity of content sources (Agostinho et al. 2004).

Facilitating the use of learning objects

Much of the current work with learning objects is seeking to explore and provide the enabling systems
and processes for teachers to be able to discover and locate online resources that can be seamlessly
incorporated into the learning environments they are building (Beetham, 2004). When one examines the
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current practice and nature of elearning in general, there are many factors that potentially limit the goals
and aims of the learning object movement. For example:

learning resources come in a huge variety of forms and sizes

most elearning resources are developed and built for personal and local use without regard for reuse
beyond the immediate context

e they are built from a variety of technologies and in a variety of architectures which tend to tie them to
particular platforms and operating systems, and

e the resources have often been designed for use in a single setting, with hard links and connections that
cannot be easily disconnected if the materials are to be used elsewhere; The resources contain
references and descriptions from the local setting which could be out of place if the materials were
reused (e.g. Wiley, 2003).

The collection and storage of learning objects

For teachers to be able to use learning objects, they must have access to repositories and databases where
the resources have been collected and stored. The repositories need to provide access to resources that are
developed in standardised ways and interoperable across many systems. A considerable amount of
research has been conducted to explore appropriate ways to develop resources, to gather and evaluate
their potential for reuse and to effect their inclusion in accessible collections. Specifications for digital
repositories have been an important element in the process to develop standards for learning objects. A
digital repository is a collection of digital resources that can be accessed through a network requiring no
prior knowledge of the collection’s structure. Repositories usually hold many forms of digital resource
including their metadata descriptors, although the metadata need not necessarily be stored with the
various assets. The specifications for digital repositories that are currently being developed by IMS
include object querying and locating functions. Recommended standards include the W3C XQuery
(2003), W3C SOAP (2000) the simple object access protocol, and ZOOM (2003), the Z39.50 object
oriented model.

Given that there are not large numbers of learning objects in the public domain, it is important for those
which are able to be used, that teachers are able to discover them. In recent years a standard set of
descriptors (metadata) has been developed to describe and help identify the content of learning objects.
(LOM, 2002). The Learning Objects Metadata comprises a wide range of relevant descriptors which are
intended to enable learning objects to be accurately described to assist in their choice for reuse. At the
same time the metadata descriptors enable objects to be distinguished and provide searchable information
about an object’s form and content.

There are many, however, who believe that the metadata processes used to describe learning objects are
still limited. Even with metadata standards, there are still difficulties to be faced in the discovery of
learning objects. Often the metadata applied to resources is inaccurate and incomplete and unable to
distinguish between resources (e.g. Brownfield & Oliver, 2003). Another concern is the lack of data that
is attached to learning objects that provide descriptions of their learning attributes (e.g. Jonassen &
Churchill, 2004). Whilst the metadata provides strong descriptions of the technical aspects of the object,
there tends to be very limited information concerning the instructional elements of many of the stored
objects and this reduces their potential for discovery and reuse.

The application of learning objects in the Australian VTE sector

Since 2003 the Australian Flexible Learning Framework has been investing heavily in the creation of
quality learning resources for the Australian VTE sector. This has included the development of
Toolboxes, fully stand-alone online courses for training packages. The Toolboxes have been designed to
meet international standards allowing them to be disaggregated easily into shareable learning objects.
Some Toolboxes developed prior to 2003 have also been repackaged into reusable forms to enable their
use as learning object by VTE practitioners (Oliver et al. 2005). A prototype Digital Repository was
developed in 2003 to store and provide access to many thousand of digital resources, learning objects
from the Toolbox projects (Brownfield & Oliver, 2003).
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The widespread implementation and use of courseware management systems (CMS) in the Australian
VTE sector, together with the provision of relevant learning objects in accessible repositories appear to
provide golden opportunities for VTE teachers to develop and create online learning resources for their
students (Hand, 2004). To that end the Trials of Learning Objects (TLO) was commissioned by the
Flexible Learning Advisory Group in 2005 to investigate the capability of existing systems to support
teachers’ development of quality online courses. While the plethora of technology-supports and digital
tools and resources for learning has garnered strong interest among teachers to employ ICT as a
mainstream component of course delivery, in practice, the technology-supports and templates often
encourage less effective approaches to learning (Britain, 2004). Teachers have been found to still require
substantial theoretical and practical guidance in the design of effective e-learning strategies and activities
(Littlejohn, 2004). The TLO sought to explore how VTE teachers/trainers could access and use available
learning objects and to explore the degree to which current infrastructure could support this form of use.
The project also sought to investigate the factors impeding and supporting the development of effective
learning settings using these technologies.

Project description

The aim of the TLO was to explore how LOs could be used to create quality learning settings and to
discover how best these opportunities might be provided to other teachers in the Australian VTE sector.
In particular, the project sought to:

o identify the conditions needed to successfully support teachers/trainers in deploying learning objects
in their teaching programs including the level and nature of organisational and technical support
required

e examine the pedagogical approaches (method of delivery) employed by teachers/trainers in utilising
learning objects in a variety of VTE settings, eg, face-to-face, blended or workplace delivery

e identify the integration/sequencing strategies employed by teachers/trainers in using learning objects
within their existing training program and teaching plans, and

o identify the skills and/or professional development activities teachers/trainers required to optimise
their delivery using learning objects.

The outcomes from this project were intended to inform the VTE community and possibly the wider
education community of the advantages and opportunities of re-using and sharing learning objects and
resources and strategies needed to advance such activities among mainstream teaching.

Participants

The project involved volunteer VTE teachers who responded to an expression of interest posted
nationally. Teachers willing to develop online courses using LOs were invited to join the project. Project
participants were offered both technical and educational support as incentives for volunteering but were
faced with quite tight timelines for their involvement. There was considerable degree of initial interest in
the project and in the end three teams were considered to be strong applicants and invited to join the
project.

Team A comprised a single teacher with substantial experience in the use of ICT in teaching and learning
in Tasmania. The teacher had previous experience in the complexities of customising resources and
participated in the project to further her interest in learning objects and tools for the assembling of
elearning resources. Team B comprised three teachers working in a small company in regional
Queensland. The team was experienced in delivering face-to-face training and the project was their first
experience in an online learning environment. Team C comprised two people who operated a very small
private training company, with no physical ‘institute’ as such. This team delivered face-to-face training in
the food processing industry and had considerable experience in conventional training methods and
limited experience in ICT-based delivery.

A technical mentor was appointed to work with the three teams of VTE practitioners. The mentor had
extensive technical and pedagogical experience and expertise relating to reuse of digital resources. The
mentor provided a number of supports and scaffolds for the participants including:
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e the production of a kit/training manual for the participants describing strategies for discovering and
accessing LOs

e instructions in the use of an appropriate content management system

e instructions and tips for creating a learning sequence using learning objects, and

e ongoing phone and/or video conference support throughout the project.

Project supports

All participants were provided with access to TAFE Tasmania’s Repository (Figure 1), a component of
the Learning Object Repository Network (LORN). The objects accessible in this environment include
those developed in an ANTA project to support online learning across a variety of qualifications. In
particular there were a number of repackaged objects from recent projects, for example the Series 7
Toolboxes. The repository is organized around a powerful content management system, The Learning
Edge (TLE). TLE provides search and retrieval functionality as well as an area where practitioners can
recontextualise learning objects and materials and finally sequence them in the Content Module area of
the Assembler in preparation for delivery. TLE enables users to develop fully conformant resources that
can be delivered from the Content Assembler to an IMS/SCORM package for use in any online delivery
setting e.g. WebCT, Moodle. Within The Learning Edge, teachers are able to reuse existing content from
a variety of sources including their own materials and other materials stored and provided by others. TLE
provides the means for teachers with minimal ICT skills to develop comprehensive learning materials for
online delivery.

Figure 1: The learning object repositories used in the trials of learning objects
Development of the online resources

The members of the teams were all provided with hands-on training and support to demonstrate the TLE
and how it could be used to access learning objects and to implement them in a form that could be
delivered by a CMS. The technical mentor travelled to each team and worked with members of the team
in a number of structured sessions to develop their skills in searching and choosing LOs, downloading
them to their own workspace, placing them into an organised sequence, customising pages to suit the
local context and importing the products into a CMS for delivery. During the training sessions, the teams
were given instructional support and learning and teaching ideas by other members of the project team.

In Team A, the teacher developed two online courses for students, Use Business Technologies (UBT) and
Occupational Health and Safety (OHS). Both courses used The Learning Edge to locate useful resources
from the repository and to download them. To complement the resources found on the repository, the
teacher discovered a number Excel and PowerPoint files from other sources and included these as
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resources in her learning setting. The use of the scenario and the various resources provided an authentic
context for learning which was the teachers’ intention and planned learning design. The Use Business
Technologies unit was planned to incorporate a blended learning design that involved a mix of face-to-
face instruction with individualised computer-based instruction. The learning design was based around a
series of authentic tasks that formed the basis of the assessment and the learning activities. This course
was developed using a number of development tools including The Learning Edge and Dreamweaver.
The online component was built as a series of activities/resources that learners accessed through a
WebCT interface. The Occupational Health and Safety Course online environment was developed with
resources from available repositories. The units were delivered in a face-to-face mode across five 3 hour
sessions at a Tasmanian TAFE Institute. They ran with 20 participants, all with varying and diverse prior
experience with ICT in their workplace and home settings.

Team B developed a unit entitled WorkPlace Well Being (WWB) as an online version of an existing face
to face course developed by the organisation. The emphasis was on self-directed learning and the
measurement of learning outcomes. Key features included facilitated peer-to-peer communication using
online tools, such as real-time (synchronous) chats and asynchronous (over time) discussion forums. In
this eight week course there were five main topics. This blended online course covered a variety of topics
to help develop and support mentally healthy workplaces. The learning design applied in the course for
Topic 1 could best be described as informed conversation. The course aimed to promote students’
understanding of issues associated with wellbeing in the workplace. In this topic students consider their
current knowledge and understanding, read informed views and comments and then share their
perceptions with others in an asynchronous communication. The learning occurs through the reflective
reading and the online communication (at least two posts were required).

The site contained a variety of learning resources that students were able to access. The nature of the
learning design employed meant that the resources could be used in ways that the students chose rather
than being delivered in ways that restricted access to particular instructional forms. The resources
themselves comprised mainly Word documents, and various Web documents in the form of pdf and
HTML pages. The site included materials sourced from a variety of locations including Web sites,
previous courses and resource collections owned by the developers. Within the resource set were a small
number of resources obtained from the learning object repository provided by the Flexible Learning
Toolboxes project, all delivered using Moodle (Figure 2).

Figure 2: The workplace wellbeing delivery format
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The unit was delivered to a cohort of 12 students in an online mode across a 10 week period. Several staff
facilitated and encouraged online participation through both synchronous and asynchronous modes with
strong levels of tutor moderation. There were 6 students who formed the core of the online discussion
with the remaining 6 students participating with less involvement in the discussions and communications
components. The course represented typically about 12 hours of learning time for the students.

The third team constructed their planned online course in The Learning Edge, comprising four modules
(Figure 3). Each of the four modules was designed to provide a self-contained online course for the
students. The first module was designed to develop students’ mathematical skills and capabilities and was
derived from learning objects found in the repository. A front page describing the context and purpose
was provided with a link to the actual learning activities. The learning design employed was driven very
much by the forms of learner activity supported by the LOs taken from the repository. The environment
included tasks which typically involved reading descriptions and elaborations and completing small
consolidation and rehearsal activities. The majority of the learning outcomes related to acquisition of
knowledge and the learning tasks tended to be low order tasks aimed at encouraging reading and some
consideration of, and reflection on, the information.

Figure 3: The introduction to the mathematics module within the learning edge setting

The design of the materials tended to involve creating a sequence with the chosen LOs and using the
learning designs they contained as the basis for student activity. The resources were a mixture of Web
pages from discrete LOs. Whilst the learning setting was intended for learners in the meat processing
industry, it contained resources that had been designed for a variety of different learning settings. The
mathematics activities were planned originally for building and construction and contained tasks relating
to measurements etc. from this industry. The safety and health resources were drawn from learning
settings designed primarily for health workers and related to hospital and medical sites.

In most instances the resources comprised Web pages with graphic and text. Some interactive elements
were included but these were quite limited in their scope. Overall the resources were plentiful but limited
in their media richness. Eight students participated in the trials and completed the course across a five
week period. The students worked independently to complete the learning materials under the guidance of
their tutor. They completed both modules as described above.

Outcomes and findings

The TLO project yielded many interesting outcomes in relation to how the teachers used the LOs in their
lesson design and the types of learning environments that resulted. The project was limited in many
respects in terms of the number of participants and the period over which it was conducted. The following
findings are drawn from patterns and themes that emerged during the TLO. They are drawn from the
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observed practices and from attempts to determine causal relationships between what was observed and
the reasons that may have led to the outcomes.

a) The use of a stable and powerful content management system provides strong support for designing
online learning units using learning objects

The participants in the Trial of Learning Objects used The Learning Edge content management system as
the means by which they assembled and structured the learning objects into a SCORM-compliant form.
This tool is a complex tool with many components and functional elements. With only small amounts of
(well-delivered) instruction and support, even the least technical teachers in the trials were able to
develop sound mental models of the system and its operation. Many of the teachers who will use learning
objects may have low levels of technical skills and confidence. The infrastructure and supports for e-
learning environments use many acronyms and many technically confusing options and the settings are
likely to present many barriers to novices. The use of a conceptually sound tool like The Learning Edge,
when coupled with sound professional development support, will enable all teachers to make use of
repositories and learning objects in a relatively short period of time. And it is highly likely that teachers
will quickly become self-sufficient users, as was observed in this study.

b) Repositories need to hold many learning objects to provide teachers with adequate choices to select
the resources they require

The Trials of Learning Objects found that, in every instance, the participating teachers would have
preferred to have access to more resources than were available to them. This finding was based on the
fact that teachers had particular contexts and strategies in mind as they searched for resources and
frequently found items that were potentially useful but not exactly what they were seeking. In order to
more fully meet the needs of the teachers, it was felt that more variety and choice would have helped
them to have more easily developed the environment they were seeking. This study was conducted at an
early stage of the development and implementation of the relevant repositories, which accounts for the
restricted number of learning objects available to the participants.

¢) Many learning objects hold strong contextual connections with their original use, which can limit their
reuse in other settings

The repositories used in the Trials of Learning Objects contained many resources which were relatively
easy to discover and to use in the planned setting. One interesting observation was the strong context that
many of the learning objects carried, that in some ways limited their opportunities for reuse. The
mathematics learning objects, for example, were designed for use in the building industry. Fractions were
taught as measures of building materials etc. In the Trial of Learning Objects, the mathematics was being
taught to meat process workers. The sorts of calculations the students needed to make in this setting
related mainly to weights of food as part of processing. This meant that while the algorithmic processes
for working with fractions were dealt with, the context would have appeared a little strange to the
learners. The development of learning objects needs to consider reuse, so that wherever possible
decisions are taken that can support this aim.

d) The use of learning objects appears to have a strong fit with teachers’ existing design and development
strategies.

In the Trial of Learning Objects, the instructional design and development processes employed by the
teachers appeared to be well supported by the use of learning objects. In most instances, teachers
examined the competencies they were to deliver and went into the repositories to discover what resources
might be available. In such instances, the available resources became the basis of the learning settings
developed. With one team, the design of the learning environment was planned first and then resources
were taken from the repositories that could support these outcomes. These different approaches resulted
in quite different forms of learning setting but in both cases the use of learning objects was found to be a
beneficial and positive addition to the processes of the teachers. It did not appear that to use learning
objects teachers needed to adopt alternative or unfamiliar design processes.

e) The use of learning objects can discourage the use of task-oriented learning designs

Following on from the previous observation, it appeared through the Trials of Learning Objects that when
teachers used learning objects in their design and development, they tended to be constrained by what
resources they could discover and access. As such, the process tended to result in learning settings which
revolved around objects as the principal learning elements. The preferable and more effective forms of
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learning environments are those where learners undertake tasks and activities with resources as supports
and scaffolds (rather than as learning agents). It appeared when the teachers did not have a deliberate
learning strategy in mind, the availability of learning objects drew them towards the more directed and
structured learning setting characteristic of information and content as an end in themselves rather than as
items that learners learn to apply and use.

f) The majority of available learning objects tend to be of a tutorial form. There appear to be far fewer
content and information learning objects from which teachers can choose

In this project, all teachers came to the repositories to seek learning objects that could support online
learning in units with established objectives and learning outcomes. In searching the repositories, it was
evident that the vast majority of learning objects were of a tutorial nature, in that they provided
information and learning activities to consolidate knowledge and skill acquisition. The teachers were
unable to source information and content alone for their units and this influenced the forms of learning
design that they ultimately chose to use. It was felt that access to learning objects which could provide
information alone about underpinning knowledge and concepts would have been very useful to designing
effective learning settings.

g) The granularity of learning objects can influence their capacity for reuse. Larger objects tend to be
less useful than smaller objects

In many instances in the Trials of Learning Objects, resources were discovered that strongly supported
the planned learning outcomes. But in many of these instances, the grain size of the learning object meant
that there was a high degree of other material in the learning objects that teachers did not necessarily want
or need. Teachers remarked on a number of occasions that they would have liked to be able to have
chosen parts of the learning objects rather than having to take the complete entity. This comment was also
made by several students who recognised that, within the learning environment, they were being exposed
to and required to use resources that were unnecessary and in some cases irrelevant. The problem exists
in the grain size of the objects and their capacity to be further disaggregated. Often disaggregation is not
possible without losing critical elements. The key to success is in the careful and deliberate design to
ensure grain size is optimal to support reuse. Had more time been available to the participants in this
study, they may have learned to use The Learning Edge to create content modules using learning objects,
and, in this way, been able to achieve more customisation to meet their students’ contexts.

h) Teachers do not appear to be inclined to seek to customise learning objects

There were few teachers in the trials who customised some of the learning objects they were using. This
appeared to stem from a number of reasons. In the first instance few teachers appeared to have the
technical capability to use the development tools to effect the changes that might be made. Secondly few
teachers had the time needed to make any changes and, thirdly, the software assembling tools being used
did not easily support customisation. If we know that teachers are not likely to want to, or be able to,
make changes, it suggests that in the design of learning objects, developers need to consider ways to
maximise the reuse potential in instances when changes and customisation are not likely to be possible.

i) Teachers would be advantaged by better descriptions of learning objects to aid their discovery and
selection

Many of the teachers commented that the time taken to discover and access learning objects was
increased significantly by the time it took to run a learning object and to review its contents. Teachers
need to know precisely what is in the resources they choose for their students. They need to walk in the
shoes of their students to ensure that the learning experience is what they want it to be. Previewing every
learning object can be a time consuming process and one that limits the extent to which teachers will
search and look. There exists a need for learning objects to be developed and stored in ways that might
reduce the overheads of teachers seeking to use them. Possible solutions include stronger keyword and
metadata descriptors, the use of detailed abstracts etc.

j) Repositories can conceal many of the learning objects that they contain

The project found that teachers took considerable time to discover and select learning objects for use in
their learning settings. Whilst the various repositories had quite effective and efficient search functions,
the nature of electronic storage meant that the teachers had little sense of the scope and extent of the
learning objects in the repositories that may have been useful to them. It would have been helpful to the
teachers to have been able to explore some summary data on repository contents to help them to know
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which repositories held the most prospect for them to use and the scope and extent of learning objects
appropriate to their needs.

k) The use of learning objects in designing online settings is a complex task for inexperienced users

The Trials of Learning Objects revealed that it is possible using available resources and infrastructure to
develop online learning units for the VTE sector using learning objects from local repositories across a
variety of discipline areas. It was also evident that the process can have many sticking points for teachers
tackling the process for the first time. The problems include locating the repositories, discovering
appropriate resources, being able to assemble them in a courseware management system for delivery and
designing an effective learning setting with appropriate activities and assessments. It was evident that
many teachers need access to appropriate training and support and would not be able to complete this
process independently.

Implications for practice

The findings from this project, which sought to explore how teachers can use LOs, suggest the value of
actions in the following areas if the use of LOs is to become a component of mainstream use of ICT in the
Australian VTE sector. Actions are suggested in the key areas of design and development, assembling
and storing and teacher use of, LOs.

The design and development of LOs

In designing and developing LOs, a number of strategies emerged as likely to maximise the opportunities
for their reuse. For example, smaller objects appear to provide more opportunity for reuse than do larger
ones, while objects that minimise discipline contexts can provide greater opportunities for reuse than
those strongly tied to contexts. In terms of LO types, information and content LOs without any
instructional elements can provide strong contexts for reuse, while LOs designed in ways that encourage
and support simple and non-technical forms of customisation, will have enhanced reusability.

Assembling and storing LOs

In developing repositories and collections of LOs, the following strategies would appear to promote their
usage. LOs need to be described accurately and fully with keywords that provide some sense of the scope
of learning and the instructional/learning strategies involved. Repositories could aid teachers if they were
able to provide some sense of the scope and extent of the resources they contain in relation to specific
subject and discipline areas. The TLO found that strategies need to be adopted to source more LOs for
inclusion in repositories. The strategies would need to extend to encourage organizations and individuals
to share resources and to see advantage in this. There would be many benefits gained if repository
projects included a contributory process that allowed teachers and designers to contribute quality assured
LOs to the repositories as well as being able to use existing objects. The inclusion of a metadata
maintenance program and an automated metadata implementation and validation process would ensure
metadata quality and integrity for all stored LOs.

Systems to support teacher use of LOs

In considering the forms of supports needed by teachers to create online settings using LOs, the following
strategies emerged as necessary to support further uptake and use. Comprehensive support strategies are
needed to enable first time users to employ LOs in elearning and the uptake and use of LOs will likely be
very slow if this support is not deliberately designed and provided. The training support for users of LOs
needs to include strategies in both linking and/or re-packaging/customising resources. This would allow
teachers and designers to take smaller parts of LOs as required. Given the increasing opportunity for
using LOs, teachers would be supported greatly with access to learning design templates that support
quality learning designs using LOs and successful uses of LOs by teachers in all their forms, e.g. blended
learning, fully on-line etc. need to be publicised to promote this as a mainstream strategy for course and
unit delivery. It would appear that targeted professional development focusing on design and
customisation strategies for novices and intermediate users would be a particularly useful support
strategy.
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Whilst the Trials of Learning Objects was undertaken in the Australian VTE sector, the findings have
relevance and application in settings beyond this context. Both the school and higher education sector in
Australia make significant use of ICT and as yet are probably less advanced in their moves to apply LOs
as learning and teaching resources. The findings from this study into teachers’ needs and factors
influencing uptake and usage should inform and guide much of the current practice across all sectors.
Clearly there is need for significantly more research and inquiry across all sectors if the opportunities and
advantages promised by the new technologies, in relation to reusability and sharing, are to be fully
realised. The TLO has highlighted a number of areas where creative solutions are needed to overcome the
difficulties and obstacles required to mainstream LOs as effective, discoverable and usable learning and
teaching resources.
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How does hypermedia support learning? The role of
different representational formats and varying levels of
learner control for the applicability of multimedia
design principles
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During recent years, hypermedia and web-based learning environments have become
increasingly important in educational contexts. The advantages they offer compared to
traditional learning methods (like books) include the possibility to access information in a
nonlinear and self-controlled fashion. Additionally, information can be presented in
different representational codes (e.g., text, pictures) and address different sensory
modalities (e.g., visual, auditory). However, the question arises how these aspects should
be combined to design a hypermedia environment that enables active, self-regulated and
constructive learning and fosters knowledge acquisition. Our studies investigated whether
well-established multimedia design principles apply to hypermedia as well. Results show
that these principles cannot simply be transferred to hypermedia environments and that
certain representational formats do not foster learning per se but that it is necessary to
carefully look at the affordances that these representations provide for retrieval. These
results will be presented and discussed with respect to their implications for the design of
further studies.

Keywords: hypermedia learning environments, multimedia design principles, learner
control

Introduction

Computers and the World Wide Web as media for information delivery, as well as for information search
and communication, have gained significant influence during the last decade. Thinking of tertiary
educational contexts, it is nearly impossible to imagine students and lecturers working without computers.
One way of conveying information is through hypermedia learning environments that are characterized
by offering a high amount of learner control. On the one hand, this means that learners have the option to
select and combine different representational codes (e.g., text, static or dynamic visualizations) and
address different sensory modalities (visual, auditory). On the other hand, they can access information in
a linear as well as in a nonlinear fashion. Ideally, this navigational and representational freedom leads to
active, constructive, and self-regulated as well as adaptive learning. However, such benefits can only take
place if learners are willing and able to make the right decisions with regard to the contents they want to
access as well as the rate and sequence for retrieving this content. Otherwise, hypermedia environments
run the risk of leading to the assembly of suboptimal information diets, to disorientation and accordingly
to cognitive overload. To avoid such disadvantages, it is therefore of pivotal importance to carefully
design hypermedia environments. This requirement refers to the design of content of the environments as
well as to the degree of learner control provided.

Designing the content of hypermedia learning environments

When starting our research, we found that there were hardly any recommendations that prescribe how to
design hypermedia learning environments with respect to representational codes and sensory modalities.
However, research on multimedia learning has extensively dealt with this topic and has provided a couple
of multimedia design principles that specify how these different representational codes and sensory
modalities should be combined to foster learning. Recent theories, such as the cognitive theory of
multimedia learning (Mayer, 2001), the cognitive load theory (Sweller, 1999), and research on multiple
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representations (Ainsworth, 1999), recommend using multiple representations (Ainsworth, 1999; Mayer,
2001), presenting information in different modalities (Mayer, 2001), avoiding redundant information
(Mayer, 2001) and taking into account individual differences (e.g., aptitude-treatment-interactions) in
instructional design (Kalyuga, Ayres, Chandler, & Sweller, 2003; Mayer & Gallini, 1990). Although
these principles have been empirically validated in controlled laboratory studies on multimedia learning,
the question remained still open whether they can be simply transferred to hypermedia environments. In
fact, there is already some initial evidence that specific multimedia-design principles, for instance the
modality principle, are moderated by learner control (Tabbers, 2002).

Adaptive information utilization and optimal degrees of learner control

The high amount of learner control that hypermedia environments allow for means that they are capable
of being explored in multiple ways, thus offering adaptive information utilization. However, the question
arises whether learners really take advantage of this opportunity to select and combine optimal
information diets in an adaptive way or whether they benefit from a more structured information
presentation. It is also as yet unclear whether there are optimal levels and types of learner control for
different kinds of learners and learning tasks. There is some evidence that the hypothesized advantages of
a high level of learner control are valid for learners with high prior knowledge only. In this regard, Gall
and Hannafin (1994) suggest that prior knowledge may guide learner-controlled behavior in that
“individuals with extensive prior knowledge are better able to invoke schema-driven selections, wherein
knowledge needs are accurately identified a priori and selections made accordingly. (...) Those with
limited prior knowledge, on the other hand, are unable to establish information needs in advance, making
their selections less schema-driven” (p. 222). In line with this reasoning, Clark and Mayer (2003) propose
a learner-control principle that advises the use of high levels of learner control for learners with high prior
knowledge or high metacognitive skills.

Experiments

The experiments we conducted addressed the following questions: (1) How should the different possible
contents of hypermedia learning environments (e.g., different representational codes and sensory
modalities) be designed and combined to foster efficient learning for different types of learners? (2) How
much learner control should hypermedia environments allow for (depending on individual prerequisites)
to optimize learning while avoiding cognitive overload?

Method

Participants
196 pupils from 6 German high schools participated in the study: 114 girls and 82 boys from grades 10
and 11 with an average of 16.55 years.

Materials and procedure

The learning environment the pupils worked with was a hypermedia environment on probability theory
that aimed at conveying the basic principles of the domain by means of worked-out examples. Learners
working with it had to acquire knowledge about four different categories of probability theory. The
environment consisted of a personal data questionnaire, a short technical instruction, a pre-test to assess
prior knowledge on probability theory, a domain introduction, an example-based learning phase with the
eight worked-out examples, and a post-test.

Design and dependent measures

Depending on the respective experimental conditions, different representational codes and sensory
modalities were used to present the worked-out examples (Table 1). Moreover, two different levels of
learner control were implemented.
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Table 1: Experimental design

Control of information presentation
Low level of learner control | High level of learner control
Arithmetical only 19
T
€ |+ written text 20
L
= |+ spoken text 16
2 78
g + written text + spoken text 20
[<5]
(2]
E + written text + animation 25
+ spoken text + animation 18

For each solution step, all experimental conditions contained arithmetical information. In the version with
a low level of learner control, there were six different pre-defined formats. The “written text” presentation
format provided additional visual instructional explanations of solution steps. In the “spoken text”
presentation format these explanations were presented auditorily. The “written text + spoken text”
presentation format contained redundant information in that it provided both types of verbal information.

In the remaining two presentation formats, written or spoken text was augmented with abstract
animations. Learners who were assigned to one of these conditions could only navigate through the
environment in a linear fashion by clicking the “Back™ and “Next” buttons at the bottom of each page. In
the condition with a high level of learner control, learners could choose the representational format by
clicking the respective buttons in the upper options bar (Figures 1 and 2). They could also navigate
through the environment in a nonlinear fashion by using the navigation bar on the left side of each page.
Differences between the two levels of learner control therefore pertained to the selection and sequencing
of worked-out examples, as well as the opportunity to choose between different representational formats,
while pacing was available in all versions of the environment. Moreover, the dynamic representations
were always interactive in that they were presented only on learners’ demand. In all conditions (low and
high levels of learner control), learners received instructions on how to retrieve the worked-out examples
to make sure they were aware of the representational and navigational choices they had.

Note. Labels in capitals refer to codality and modality aspects of the environment. Labels in bold highlight control
features present in both versions with low and high levels of learner control.

Figure 1: “Written text + animation” — version with a low level of learner control
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Note. Labels in italics refer to the control features characteristic of the version with a high level of learner control.
Figure 2: Version with a high level of learner control

Once learners had worked through the environment at their own pace, they continued with the 44-item
post-test aimed at assessing conceptual, intuitive, procedural, and situational knowledge. As dependent
variables, we registered performance for the overall post-test as well as for the subcategories, learning
times, and cognitive load during learning. However, due to the different amount of information provided
in the experimental conditions, we expected large differences in learning times across conditions.
Accordingly, using post-test performance alone as a measure for the instructional benefits of the different
conditions would be grossly misleading. Thus, we calculated efficiency scores that integrated post-test
performance and learning times by adapting an approach of Paas and van Merriénboer (1993). Efficiency
was expressed as the difference of the performance z-score and the learning time z-score divided by the
square root of 2:

E:(Z A /\/2

performance learning time

A negative score for E states that the relative investment of learning time exceeded the relative
performance; a positive score stands for high performance scores compared to the learning time.
Cognitive load was assessed with six items that assessed intrinsic (one item), extraneous (three items),
germane (one item), and overall load (one item) rated on a 9-point Likert scale.

Results

Cognitive load during learning

Cognitive load was measured each time after learners had worked through one of the probability
categories with two worked examples. Results showed that extraneous load did not differ across
experimental conditions. Scores for intrinsic, germane and overall load were significantly higher in the
“arithmetical only” than in the other conditions, where additional explanations of solution steps were
provided. The latter conditions did not differ from each other regarding cognitive load. With respect to
changes over time, intrinsic (F(1,196) = 10.63, p < .001) and extraneous (F(1,196) = 19.65, p <.001) load
decreased significantly, while germane load (F(1,196) = 23.92, p < .001) increased significantly. These
results are in line with cognitive load theory, which suggests that when extraneous and intrinsic load
decrease, more working-memory capacity can be claimed by cognitive processes directly relevant for
understanding, that is, germane load.

Instructional efficiency

To test the validity of the multimedia design principles, we compared the experimental conditions with a
low level of learner control with regard to their instructional efficiency by means of one-way ANOVA:s.
The overall post-test efficiencies for these conditions can be seen in the left half of Figure 3.
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Figure 3: Efficiencies for the single experimental conditions and for low versus high
levels of learner control

The multimedia principle was examined by comparing the “written text” with the “written text +
animation” condition and the “spoken text” with the “spoken text + animation” condition. The
efficiencies for “written text” were significantly higher than for “written text + animation” for all
measures (overall post-test: F(1,43) = 10.20, p < .01), while there was only one significant
difference in favor of “spoken text” with respect to situational knowledge (F(1,32) = 9.91; p <
.01). These results clearly contradict the theory of Mayer (2001) in that they show that enriching
visual or auditory text with pictures does not automatically improve performance.

The question whether multiple representations foster learning was addressed by aggregating the
results of the “arithmetical”, “written text” and “spoken text” conditions (i.e., single
representations) and comparing this outcome to the aggregated results of the “written text +
spoken text”, “written text + animation” and “spoken text + animation” conditions (i.e., multiple
representations). Learners studying single representations were consistently more efficient than
learners studying multiple representations (overall post-test: F(1,116) = 16.57; p < .001). Thus, our
results contradict the expectation that multiple representations foster deep conceptual

understanding automatically (cf. Ainsworth, 1999).

The modality principle was examined by comparing the “written text” with the “spoken text”
condition and the “written text + animation” with the “spoken text + animation” condition. The
first comparison is based on the fact that the arithmetical information provided in all conditions is
visual information as well. Comparing “written text” with “spoken text” revealed a marginally
significant effect in favor of “written text” for conceptual (F(1,34) = 3.52; p <.10) and intuitive
knowledge (F(1,34) = 3.62; p <.10). When contrasting “written text + animation” with “spoken
text + animation”, none of the differences were significant. These results again contradict our
expectations derived from Mayer’s theory (2001), who states that there should be a superiority in
favor of spoken text and spoken text plus animation, respectively, because in those cases the
presentation of information is distributed among a visual and an auditory processing channel.

The redundancy principle was examined by comparing the “written text” as well as the “spoken
text” condition with the “written text + spoken text” condition. According to this principle, less
material should result in better learning. Our results confirm this to a large extent, especially for
the first comparison (overall post-test: F(1,38) = 4.57; p <.05). Learners receiving redundant
information performed worse than learners who received less material.
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In a last step, usage of representations was analyzed for the conditions with low levels of learner
control, in which two aspects were left to learners, namely pacing and interactivity of dynamic
representations. Analyzing the percentage of representations used in the different conditions
revealed that learners in the three conditions with spoken text (i.e., “spoken text”, “written text +
spoken text” and “spoken text + animation”) used the available dynamic representations to a
significantly lower extent than learners in the “written text + animation” condition. Overall the
dynamic representations were used only to a very small extent. Thus, they may only have provided
minor affordances for retrieval within our environment.

Information utilization and optimal degree of learner control

The question which level of learner control is optimal for learners was investigated by comparing
results of participants who received a high level of learner control with those who worked with
low levels of learner control (cf. Figure 4). Conditions with a low level of learner control overall
tended to be more efficient (overall post-test: F(1,194) = 3.51; p <.10). These results are in line
with the argument that learners might not necessarily benefit from complete navigational freedom
in that they can face problems in selecting and integrating relevant information like assembling
suboptimal information diets, being disoriented and experiencing cognitive overload.

To test the assumption of Clark and Mayer (2003) who suggest that a high level of learner control
might work for learners with high prior knowledge only, we analyzed efficiency scores by means
of'a 2*2 ANOVA with degree of learner control (low/high) and prior knowledge (low/high) as
between-subjects factors. This revealed a main effect for prior knowledge in that high-prior-
knowledge learners were significantly more efficient than low-prior-knowledge learners (F(1,194)
=27.83; p <.001). However, the expected interaction failed to reach statistical significance
(F(1,194) = 1.01; p > .30). Thus, contrary to the learner-control principle advocated by Clark and
Mayer (2003), low levels of learner control seem to be advisable for all learners irrespective of
their prior knowledge level.

To investigate whether students’ patterns of information utilization can be used to distinguish
different subgroups of learners, we conducted a cluster analysis. Four clusters of students could be
extracted. Cluster 1 spent more time on playing dynamic representations than any other cluster;
this time was used almost exclusively for a combination of spoken text and animation. Cluster 2
spent a medium amount of time on processing dynamic representations, which was also almost
completely used for playing the integrated format. Cluster 3 used the dynamic representations very
rarely. Cluster 4 differed from the other three in that they mostly used the animations only and not
the integrated format; this usage, however, was also restricted to a rather medium frequency of
retrieving animations. The other three groups, on the contrary, did not study examples in the
animations-only presentation format at all. Interestingly, all four groups refrained from studying
examples presented in a spoken-text only format.

Overall, similarly to the learners in the conditions with a low level of learner control, participants
with a high level of learner control did not make much use of their navigational freedom and their
freedom of representational choices. Besides the aforementioned lack of usage of representations,
they also did not browse through the environment in a nonlinear fashion. Rather, they just clicked
on the “Next” buttons once they had worked through a page. This also raises the question of how
much affordance the bars for the nonlinear selection of examples and for the choice of
representational formats have provided.

Discussion and conclusions

The results of the two studies reported were surprising in that they could confirm only one of the
multimedia-design principles stated by Mayer (2001), namely the redundancy principle. Contrary
to expectations that can be derived from the multimedia and modality principles, conditions with
single representations yielded better results and were more efficient than multiple representations.
Additionally, learners in the “spoken text + animation” condition, who should have been superior
to learners in all other conditions sensu Mayer, even showed the lowest performance. What could
have caused these unexpected findings?
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Concerning the modality principle, we did not find performance improvements when distributing
information among different sensory modalities. This is in contrast to Mayer and colleagues but in
line with findings by Baggett and Ehrenfeucht (1983) or Tabbers (2002). They demonstrated that,
when there was sufficient time to read the written materials, written text yielded either equal or
even superior performance compared to spoken text. These aspects apply to our learning
environment (e.g., our learners were given the opportunity to read the written explanations before
retrieving the animation) and may have caused these results. To test whether the modality
principle holds true for environments where there are time restrictions, we have been conducting a
follow-up study using the “Written text + animation” and “Spoken text + animation” conditions
from the learning environment; however, these conditions were administered strictly system
controlled to learners this time. They could not choose whether they wanted to play the respective
animation or sound file, and animation or sound started as soon as the text appeared on the screen.
Participants were 39 university students. We are currently evaluating these data and will be able to
report on them at the conference.

As for the multimedia principle, our results showed that enriching verbal instructions with
animations did not improve performance. While these findings contradict Mayer and colleagues,
they are in line with authors like Tversky, Bauer Morrison, and Betrancourt (2002), who claim that
dynamic pictorial representations should be carefully designed in order to be more efficient for
learning than static pictures or purely textual representations. Results from Schuh, Gerjets and
Scheiter (2005) suggest that so called hybrid animations, which first show the transition between
concrete and abstract representations and which, secondly, show the relation between symbolic
expressions (e.g., text, mathematical formulas) and their pictorial representations might be better
suited to convey problem-solving skills than purely abstract or concrete animations. The question
arises whether the abstract animations used in the reported studies can be improved by first
showing the transition between a concrete problem statement and an abstract mathematical
solution procedure and by explicitly mapping symbolic expressions onto pictorial representations
(e.g., a connecting line between a fraction and its representation in the animation). Explicitly
showing these relations may provide affordances for learners to think about them more deeply and
may thus aid learning, whereas there might have been a lack of affordances of the current material
to relate pictorial and symbolic representations.

A third issue to be discussed refers to the learner control provided in our studies. The initial
hypothesis was that learners (at least those with high prior knowledge) might benefit from a high
level of learner control in that they can adapt the information presented to their needs. However,
our studies showed that dynamic representations were rarely used and that learner control did not
interact with prior knowledge. There are at least three possible reasons for this finding. First, the
representations might not have had high affordances, because they were not designed in an optimal
way. Secondly, students might have been overwhelmed by the amount of information given at the
beginning of the learning phase, which could have increased their extraneous load. According to
this interpretation, it may be more beneficial to expose them to more materials only after they have
had more experience with domain and instructional setting. A third explanation for the lack of
benefits of a high level of learner control is that students generally do not engage in suitable
information utilization strategies themselves (Gerjets et al., 2000), but rather need to be prompted
to use external representations (Gerjets, Scheiter & Schuh, 2005). It seems thus advisable to
incorporate instructional guidance in hypermedia environments, even for learners with high prior
knowledge.

Taken together, even though we could not confirm the transferability of multimedia design
principles for hypermedia, future research in this area is needed. Such research should take into
account: (a) time restrictions when retrieving instructional materials, (b) a comparison of
differently designed animations (e.g., symbolic versus iconic versus hybrid animations) and (c)
improving the affordances of representational and navigational choices especially in conditions
with high levels of learner control.
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Engineers Australia is the Australian professional body that accredits undergraduate
engineering programs. It espouses an ‘outcomes-based’ program accreditation philosophy,
but imposes mandatory ‘process’ requirements for off-campus programs that are in addition
to the requirements for conventional on-campus programs. The focus on off-campus
engineering study raises the question: how can learning outcomes, regardless of mode of
study, be effectively measured? The current answer appears to be ‘graduate attributes’. The
literature reveals a range of sophistication in approach to graduate attributes from
identifying desirable graduate attributes, through to evidence-based certification of
individual student attainment of graduate attributes. Many engineering accrediting bodies
around the world identify student portfolios as a strategy for demonstrating student
attainment of graduate attributes. The increasing use of online technology by students and
educators alike, including as part of assessment, means that many of the reported
applications of student portfolios are online portfolios. The effectiveness of online student
portfolios will depend on them being embedded in day-to-day educational practice, rather
than being an optional extra given a low priority by busy students. This paper presents a
survey of the related literature and briefly outlines a project in progress at Deakin
University to trial an online student portfolio.

Keywords: graduate attributes, student portfolios, online portfolios

Introduction — engineers’ learning

In engineering, off-campus/distance study is an essential element of access to education for those in
remote locations and/or seeking to upgrade their qualifications whilst employed. Internationally,
engineering education accrediting bodies have moved toward outcomes-based assessment of graduate
competency, but are still grappling with off-campus education. In Australia, the program accrediting
body, Engineers Australia, espouses an outcomes-based approach to accreditation, but prescriptively
enforces minimum mandatory residential attendance periods for students studying in the off-campus
mode. The “problem’ for accreditation of higher education caused by distance education, and the inability
of accreditation systems based on traditional on-campus study models to appropriately address off-
campus study without stifling innovation, have been reported for many years, both in higher education
generally (Eaton, 2003; Haug, 2003), and specifically in engineering undergraduate education (Bourne,
Harris, & Mayadas, 2005; Daniels & Rubin, 1998; Ljosd, 1995). Both national (Carnevale, 2002) and
international (Taylor, 2004) engineering accrediting bodies are struggling to make progress on the issue
of accrediting off-campus study, in part due to the fact that they are still having difficulty accrediting
aspects of on-campus programs (Carnevale, 2002).

It is often claimed that engineering is a special case because of the significant laboratory work
component. However, there are many options for off-campus delivery (Trevelyan, 2003) demonstrating
no significant difference in learning outcomes (Lemckert & Florance, 1996; Watson et al., 2004). There
are some skills, such a group/team work, problem-based learning and leadership that have traditionally
required proximal interaction between students. However, there also exist a range of distance education
strategies for these (Aravinthan & Fahey, 2004; Brodie & Porter, 2004; Freeman, 2002). In fact, not only
does the literature suggest ‘no significant difference’ in outcomes between on- and off-campus education,
it is suggested that many traditional forms of on-campus education are not effective learning
environments, with a majority of on-campus student learning occurring outside of formal class time
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(Chandler, Fontenot, Hagler, & Marcy, 1999; Davies, Cover, Lawrence-Fowler, & Guzdial, 2001).
Additionally, it is observed that the boundaries between on- and off-campus study are now significantly
blurred, with many on-campus students making use of any available off-campus learning resources to
enhance their learning and/or reduce their reliance on attendance at formal classes (Chandler et al., 1999;
Mclnnis & Hartley, 2002), and developments in distance education can lead to transformations in on-
campus teaching (Subic & Maconachie, 2004). In engineering, a focus on measuring the learning
outcomes of distance education has also thrown the spotlight back on the effectiveness of measurement of
learning outcomes for traditional education (Eaton, 2002). ‘No significant difference’ (Russell, 1999)
doesn’t absolve off-campus studies of the need to demonstrate effectiveness, but poses the question, how
can learning outcomes, regardless of mode of study, be effectively measured? The current answer appears
to be ‘graduate attributes’.

Graduate attributes

Arising from the push in higher education for quality assurance, accountability for outcomes and
capability of graduates (Leathwood & Phillips, 2000), specifying a list of qualities or capabilities that
graduates will attain provides a benchmark against which the performance of a higher education
institution can be measured. In engineering, the idea of specifying required student outcomes in terms of
graduate attributes has been embraced internationally for some years (Jolly, 2001; Lister & Nouwens,
2004), including in Australia (Engineers Australia, 2005), the USA (Engineering Accreditation
Commission, 2003), and the UK (The Engineering Professors Council, 2000). The theory and practice of
graduate attributes in engineering education remains a current research topic; in 2005 the University of
Sydney offered a PhD scholarship to research a range of issues relating to undergraduate engineering
graduate attributes (University of Sydney School of Aerospace Mechanical and Mechatronic Engineering,
2005).

Graduate attributes are typically expressed in terms of: a) discipline-specific attributes that relate to the
particular program(s) the student is studying; and b) generic attributes that are common to all or most
graduates. There is some suggestion that it is the generic attributes that are the most important (Hager,
Holland, & Beckett, 2002), perhaps because the discipline specific body of knowledge is prone to
obsolescence and will require continual renewal, and, in the longer term, as graduates progress in their
careers, they will become less involved in the details of their discipline, and more reliant on their generic
skills. While there are examples in the literature of efforts to compile lists of graduate attributes for
engineering (Scott & Yates, 2002), in reality, Australian undergraduate engineering programs have no
shortage of direction in this regard, as Engineers Australia identifies the graduate attributes it expects to
find in an accredited program, and the hosting institution almost certainly has its own list of graduate
attributes it aims to develop in its students.

In the literature related to graduate attributes, there can be observed varying levels of sophistication in
approach. The range includes:

e identifying and prioritising desirable graduate attributes (Scott & Yates, 2002)

e identifying where and at what level in the curriculum attributes should be covered (Atrens, Truss,
Dahl, Schaffer, & St John, 2004; Chapman, 2004)

e designing assessment to explicitly measure graduate attributes (Yeo, 2004)

e evaluation of the effectiveness of delivery of graduate attributes (Bullen, Waters, Bullen, & de la
Barra, 2004), and

e evidence-based certification of attainment of graduate attributes (Williams & Sher, 2004).

As noted previously, for engineering, the applicable graduate attributes have already been specified, at
least in the general sense. They may need to be interpreted into more meaningful specifications for
particular engineering disciplines (Falk et al., 2002; Leathwood & Phillips, 2000). In Australia, Engineers
Australia goes no further than a single list of generic graduate attributes for all undergraduate students. In
the USA, the Accreditation Board for Engineering and Technology (ABET) provides general criteria, as
well as specific program criteria for each of the engineering disciplines it accredits. In the UK, the
Engineering Professors Council (EPC) provides generic requirements and more detailed ‘exemplar
benchmarks’ for four engineering disciplines.
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Once the list of appropriate graduate attributes has been agreed upon, there is a need to consider where in
the program/curriculum the various attributes will be addressed. This is because: a) no single element of a
program could hope to be responsible for more than a small part of the total graduate attribute formation;
and b) each attribute will, typically, involve staged development across the program, increasing in depth
and sophistication as the student progresses through their studies (Hager et al., 2002). How attributes are
developed in each unit of study and how they are addressed by the entire program of study, though
obviously related, are not the same thing (Curtin University of Technology Learning Support Network,
2004). Implementing graduate attributes in a program of study is a complex process, and there must be
coordination in curriculum design to ensure adequate coverage of the required attributes (Jolly, 2001).
The common, core units in a program of study carry a particular burden in the coverage of graduate
attributes, and the use of elective or optional units for sole exposure to particular attributes should be
avoided (Yeo, 2004).

The appropriate manner in which student attainment of a desired attribute should be assessed and reported
remains an active question, including in engineering education (EPC Assessment Working Group, 2002;
University of Sydney School of Aerospace Mechanical and Mechatronic Engineering, 2005; Volkwein,
Lattuca, Terenzini, Strauss, & Sukhbaatar, 2004). Students may want a single normative mark that allows
them to easily compare their performance with their peers, while employers may wish to see the level of
student attainment of attributes measured against some identified criterion (Cummings, 1998). There
exists a significant literature on approaches to assessing various attributes (Bowden, Hart, King, Trigwell,
& Wiatts, 2000a, 2000b, 2000c, 2000d; Bullen et al., 2004; Deakin University, 2003; Felder & Brent,
2003; Graduate Attributes Sub Group, 2002; Sharp & Sparrow, 2002; Toohey, 2002), but these generally
provide only illustrative strategies for assessment, and do not consider levels or grades of competency.
Systems of grading of student competency for graduate attributes do exist, including:

o four levels of demonstrated learning/performance (information, knowledge/comprehension,
application and analysis, and wisdom/problem solving) (D. Campbell, Bunker, Hoffman, & lyer,
2004; Christy & Lima, 1998)

e development of rubrics that include descriptions of levels of student competence for each attribute, for
use by staff (Kellog, 1999) and students (Williams & Sher, 2004), and

e acomplex system based on Hauebstein’s conceptual framework for educational objectives that
includes five categories of competence in each of four domains (cognitive, psychomotor, affective and
behavioural) (Holzl, 2000).

There is guidance available from those who have travelled down the road of embedding graduate
attributes in undergraduate programs. Lohman (1999) suggests that the four ‘essential elements’ for
ABET engineering program evaluation are:

1 aconcise statement of the purpose of a degree program and its general educational objectives
2 alist of the principal expected outcomes to be achieved by graduates

3 alist of methods used to assess student achievement of the expected outcomes, and

4 adescription of the process used to systematically document the use of assessment results.

Lohman (1999) also offers ‘seven suggestions’ to those developing outcomes-based assessment in
engineering:

1 focus first on what is important to your institution; focus second on what is important to external
constituents

2 improve first existing assessment measures and processes

3 share information and collaborate as much as possible

4 clarify terminology and establish key elements of the assessment plans early in the development
process

5 identify benchmark institutions and key constituents

6 gather data and lots of it, and

7 develop a system to document the use of results.

Designing a program curriculum to expose students to a range of graduate attributes is a necessary step,
but, in itself, it does not ensure that students have developed the desired attributes. One element of such
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an assurance is including assessment tasks that seek to measure the student’s attainment of the desired
attribute(s). Of course, it is often possible for a student to complete a unit of study by attaining the
minimum pass mark, but not actually cover a particular attribute. A ‘pass student’ may progress through
their entire program and successfully complete their studies, having avoided a range of graduate attributes
that were designed into the curriculum and dutifully assessed (Ferguson, 2001). It is important to make
the distinction between processes which ensure that a program will contain opportunities for students to
learn and practice desired attributes, and processes which seek to certify actual student attainment of
graduate attributes. Student portfolios are one means by which individual attainment of graduate
attributes can be assessed.

Student portfolios — a possible technological solution

All three of the undergraduate engineering accrediting bodies in Australia (Engineers Australia, 2005),
the USA (Christy & Lima, 1998; Rogers & Williams, 1998) and the UK (EPC Assessment Working
Group, 2002) identify student portfolios as one possible strategy for demonstrating program outcomes
and student attainment of graduate attributes. Love & Trudi (2004) summarise the benefits of portfolios
as follows:

they can contain many different types of evidence

they resolve many types of assessment problems in equity and moderation

they provide a richer picture of students’ learning and competency

students are actively involved in the building of the portfolio

they are well suited to authentic learning environments

they can be used in a wide range of contexts, and

they provide a means for students to manage their own professional development.

Importantly, for the task of assessing outcomes of an entire program of study, a portfolio can act as an
integrator, bringing together and assessing the whole program (Manson, Pegler, & Weller, 2004),
including allowing students to demonstrate attainment of particular attributes that may not have been
explicitly summatively assessed at any point during their studies (EPC Assessment Working Group,
2002). Student portfolios can be designed for multiple uses, including assessment of student attainment of
attributes (Rogers & Williams, 1998), assessment of the effectiveness of institutional programs in
delivering graduate attributes (Heinricher et al., 2002; Johnson, Gerstenfeld, & Zeng, 2002), and other
uses for a wide range of stakeholder groups (Love & Trudi, 2004). Portfolios can help students engage
more actively with, and take more personal responsibility for, their studies and assessment (Christy &
Lima, 1998; Heinricher et al., 2002), and provide a focus for student reflection on their studies and
development (Ferguson, 2001; Pelliccione, Dixon, & Giddings, 2005; Rogers & Williams, 1998; Toohey,
2002).

It has been found that the portfolio requirements and the structure/format in which portfolio items must be
submitted need to be designed around the intended use of the portfolio, and made clear to students who
will be using the portfolio (Allan, Zylinski, Temple, Hislop, & Gray, 2003; Heinricher et al., 2002).
Additional effort in compiling the portfolio can be minimised by basing it around assessment
items/artefacts already currently produced by students (Falk et al., 2002; Heinricher et al., 2002;
Lohmann, 1999). Of course, this approach can only be employed if the assessment tasks undertaken by
students clearly relate to the assessment of attainment of the required graduate attributes. It is well known
that students take a strategic approach to study, and the learning activities they engage most fully with are
those most clearly associated with what will be assessed (James, Mclnnis, & Devlin, 2002). Not
surprisingly, it has been observed that attaching assessment credit (marks) to the completion of portfolio
tasks is an effective motivator for student engagement (Christy & Lima, 1998; Heinricher et al., 2002;
Toohey, 2002). Others reporting the use of student portfolios for the assessment of outcomes in
engineering education include (Cummings, 1998), (Plumb & Scott, 2000) and (Sharp & Sparrow, 2002).

The effective use of a student portfolio as a tool for evidence-based demonstration of attainment of
graduate attributes assumes that the portfolio is part of an integrated curriculum design process (Christy
& Lima, 1998; Lister & Nouwens, 2004; Love & Trudi, 2004) that encompasses: a) identification and
articulation of required graduate attributes; b) sequencing the staged development of these attributes
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across the duration of the program; c) developing assessment tasks to authentically measure the
attainment of the desired attributes; and d) having in place a summative assessment process to review the
completed student portfolio. In a different discipline (teaching), but for the same purpose, it has been
reported that a number of studies have indicated the benefits of portfolios for teacher preparation, and for
addressing program accreditation requirements (Tran, Baker, & Pensavalle, 2005/2006).

While student portfolios are often presented as the panacea for a multitude of educational ills, a range of
authors have noted possible issues with the use of portfolios: the term “portfolio’ has a multitude of
meanings; portfolios are used for many purposes; and the understanding of, and approach to, assessment
employed by the assessor(s) are likely to influence student learning as much as any particular assessment
vehicle (Godinho & Wilson, 2005). Portfolios provide “discernible traces of performance’, as distinct
from the actual performance of a skill or the application of specific knowledge, hence, their contents are
open to interpretation by assessors (Hay & Moss, 2005). In the context of the assessment of professional
standards and professional accreditation of teachers (a scenario not dissimilar to the assessment of student
attainment of attributes required for graduate membership of the engineering profession), it has been
noted that portfolios structured around tightly specified professional criteria may lead to a conformity of
outcomes that is not in the best interests of students or the profession (Ferguson, 2005). We need to be
aware that simply changing the assessment format does not absolve us of the need to critically consider
the purposes of assessment, what will be assessed, who will perform the assessment, and the criteria that
will be employed in assessment.

While it is possible to employ a paper- or hardcopy-based student portfolio, the increasing use of online
technology by students and educators alike, including in assessment, means that many of the reported
applications of student portfolios are online portfolios (or, e-portfolios) (Dixon, Dixon, & Pelliccione,
2005; Love & Trudi, 2004; University of Sydney Faculty of Science, 2004; Williams & Sher, 2004).
Rogers & Williams (1998) suggest that the benefits of online portfolios include:

ease of use

gives students secure control of their portfolio

a multimedia archive of the material can be produced

the portfolio contents can be searched

materials can be easily updated and replaced

students and staff can access the portfolio online, anytime

portfolio marks can be automatically logged and managed

students can be provided with feedback online, and

the portfolio structure can be aligned with the required graduate attributes, so that student submissions
are focused on the outcomes to be measured.

In an engineering education context, reporting on the development of the “Polaris’ online portfolio system
(Campbell & Schmidt, 2005), the authors noted that electronic portfolios are emerging in many
disciplines, and while their reported use in engineering has been limited, it is also on the increase, with
documented applications in parts of a study unit, the whole of a study unit and the whole of a program.
They further note that:

e much of the work now produced by engineering students is “electronic’ in nature, hence, well suited to
an online portfolio system

e a portfolio system can feature multiple examples of work and can show student development over
time

e student portfolios are likely to become an important part of the recruitment process

e there is a need to strike a balance in the structure of the portfolio system between the mandatory
criteria required as evidence (with the consequence of all portfolios looking identical), and giving
students some freedom of expression in the content and appearance of their portfolios

o the portfolio system is a means to engage students in exercises to help them understand their
developing professional skills, and, by its nature, creating a portfolio is a reflective exercise, helping
students to self-assess their performance and to reflect on the ‘whys’ of their program

e providing an area in the portfolio for reflective journaling is crucial, and the Polaris system includes
reflective questions to help students create descriptions of the work they deposit
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e astudent portfolio system has many benefits for an academic institution, including the collection of
accreditation materials, and

e while the Polaris system has been optional for students to use, the level of use by students has grown
strongly over a number of years.

In addition to any pedagogical or professional issues, the introduction of technology in education
typically creates a range of technological and staff and student development issues. There are a range of
possible technological solutions for implementing an online portfolio system that need to be considered,
including commercial/proprietary systems, open source/public systems and in-house/custom developed
systems. It is noted that a key technological issue with most online portfolio systems is storage capacity —
the typical file space limitations of most systems may limit the number and types of media files uploaded
by students (education.au limited, 2005). For example, a student video of a few minutes duration may
result in a file of tens of megabytes in size, which will be impractical to upload into an electronic
portfolio system (and later on, to view) without broadband Internet access. Once technological issues are
overcome, user issues may arise. Students need to learn how to use the portfolio system. One approach is
to employ the portfolio system in a foundation study unit to develop technological competency for all
commencing students, relieving academic staff from having to teach this in later study units (Tran et al.,
2005/2006). A automated step-by-step or ‘wizard’ input process can be provided for students to
configure/initialise their portfolio, and a structured question process can be provided for students to
upload and reflect on their work (M. I. Campbell & Schmidt, 2005). Academic staff also need to learn
how to use the system. On-going use of the system by academic staff can be expedited if the system
embodies a database structure and/or workflow process based on the relevant graduate attribute standards,
type of learning activities employed, required evidence of student learning and other performance
expectations of assessment (Tran et al., 2005/2006). As with most applications of technology in teaching
and learning, the effectiveness of online student portfolios will depend on them being embedded in day-
to-day educational practice — design of curriculum and syllabus, development of study materials, conduct
of teaching and learning, and assessment — rather than being an optional add-on, likely to be given a low
priority by busy students with many demands competing for their time (education.au limited, 2005).

Online student portfolio trial at Deakin University

A trial of an online student portfolio for the documentation of student attainment of graduate attributes in
the undergraduate engineering program is currently in progress at Deakin University. Based on the
required graduate attributes of both Engineers Australia and Deakin University, and using the direction
found in the literature, a sub-set of five attributes have been chosen for the trial. The trial has been
embedded in a final-year study unit that addresses professional practice issues. Students are asked to
deposit ‘evidence’ (written work, presentations, computer programs, audio recordings, videos,
photographs, etc.) of, and reflection on, their attainment/understanding/development of the specified
graduate attributes. The online portfolio submissions have marks assigned to encourage completion of the
assessment task.

While the trial is still a work in progress, an initial student questionnaire was administered to establish the
students’ initial understanding of graduate attributes and student portfolios. The response rate was

60.8 %, and there was no significant difference between the class population and the respondent sample
group in the demographic dimensions of gender, mode of study and course of study. While more than half
(52.1 %) of respondents were aware that Engineers Australia specifies required graduate attributes, only
one third were aware that Deakin University does the same. One third of students did not appreciate the
link between study and assessment, and the development of graduate attributes. Exposure to student
portfolios was low; less than half (43.8 %) of respondents understood the purpose of a student portfolio,
and prior use of student portfolios was reported by less than one in six (14.6 %) respondents. It is likely
that students encountering a student portfolio for the first time will require proper orientation to
understand the purpose and operation of any portfolio system. Generally, the results from the initial
questionnaire, while interesting, will primarily form a baseline reference point for comparison with the
end of semester follow-up questionnaire results.
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Conclusion

There is little doubt that graduate attributes will continue to be a focus generally in higher education, and
certainly in engineering education. If accreditation of undergraduate engineering programs is genuinely
outcomes-focused, then, accreditation systems should be based on graduate attributes that are able to be
articulated/specified, that are tangibly demonstrable, and that are open to delivery by range of
processes/modes. There will almost certainly be a move toward certification of individual student
attainment of graduate attributes, rather than simply certifying that programs of study provide
opportunities for students to participate in activities designed to develop particular graduate attributes.
Certification of individual student attainment of graduate attributes may provide the reassurance that
professional accrediting bodies need to genuinely focus on student and program outcomes, rather than
retaining prescriptive process requirements depending on the mode of study.

Student portfolios are one means for collecting artefacts, performances, reflections and other evidence to
document student attainment of graduate attributes. Given the growing influence of online learning
environments, coupled with the fact that much student work is now electronically generated, it is likely
that online portfolios (e-portfolios) will play an increasing role in the graduate attributes arena. As with
any application of technology in teaching and learning, pedagogical issues will be coupled with issues of
technology and user development. Portfolios, electronic or otherwise, are a vehicle for student
assessment, and while offering new possibilities in sophistication, do not absolve academics from
fundamental considerations of the purposes of assessment and the strategic role assessment plays in
guiding student study and learning.
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Mediated electronic discourse and computational
linguistic analysis: Improving learning through choice
of effective communication methods
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The author conducted research on the ways in which electronic mail, forums and chats are
used within an online distance, open and virtual learning environment (WebCT) at a French
University, for both on and off-campus students. This article briefly describes research on
how computational linguistic analyses help us understand language evolution in the context
of higher/further education and research. Results may lead teachers and tutors to choose
more effective communication methods, thereby improving overall learning.

Keywords: mediated electronic discourse, computer-mediated communication (CMC),
computational linguistics, virtual-learning environments (VLE)

Introduction

We have conducted research on computer-mediated communication (henceforth CMC) within a French
University (Université Paul-Valéry, Montpellier 3) since 1996. Discourse appearing in email messages,
forums (i.e. asynchronous discussion groups within a closed VVLE) and chat sessions seems to be shaped
in a particular way, precisely because one uses a computer. The computer becomes a tool, a sort of
mediator, indirectly modifying the discourse within a CMC environment. A new discourse ‘genre’ which
we call mediated electronic discourse (henceforth MED) is created. Others refer to Netspeak, Weblish,
Cyberspeak (Crystal, 2001), oral-written hybrid forms (Anis, 1999), computer-mediated communication
(Herring, 1996), electronic communication (Anis, de Fornel & Fraenkel, 2004), new forms of written
communication (Guimier de Neef & Véronis, 2004, 2006). In this paper, after specifying several main
features related to MED, we describe how computational linguistic tools help to perceive language
evolution in the context of further/higher education and research. Although our research is conducted
entirely on the French language, we believe that computational linguistic techniques are readily
applicable to other languages (Herring, 1996). Using results from these analyses may serve as a guide for
deciding which communication methods to use in particular pedagogical contexts, thereby influencing
overall learning.

Mediated electronic discourse

In several articles (Panckhurst 1999; Panckhurst & Bouguerra 2003), we posit that MED is similar to oral
forms for some aspects and similar to written forms for other aspects, and that in other cases, features
may appear to be MED-specific. In this brief paper, our interest lies with the types of language evolution
appearing within a CMC environment, whether related to written or oral forms or neither.

Some of the main features of MED are listed below (Panckhurst, 2006a for more detail):

e smileys to introduce non-verbal semiological aspects, specific typography, words in uppercase,
lengthening or repetition of letters, (which, in certain cases may simulate intonation, and therefore
indicate some paraverbal information), marks such as “>’or ‘|” (indicating a repetition of discourse
between sender and recipient);

e spelling, grammatical mistakes and absence (or reduction) of punctuation (Panckhurst, 1998; VVéronis
& Guimier de Neef, 2006);

¢ neology or neography (Véronis & Guimier de Neef, in Sabah, 2006), for instance, SMS abbreviations
or words borrowed from foreign languages.

More linguistic features include:

e predominant usage of the present tense (often over 60-70%) as opposed to imperfect/past, future,
conditional, imperative;
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e high usage of first person deictic pronouns (as compared to second and third person pronouns);

e lower percentage of verbs (under 20%) compared to other written forms (over 20-25%), and among
verbs used, frequent usage of modals (between 20 and 30% of overall verb usage);

e increased usage of ellipsis (for instance: Vous remerciant/Thanking you; Impossible de trouver le
document a enregistrer sur disquette/Impossible to find the document to save on disk)

Other more extra-linguistic aspects which are typical of online communication include:

e relational: conciseness, rapidity, anguish/worry (if a long silence is observed before responding to
messages), aggressiveness, impulsiveness, an (illusionary) impression of proximity, protective
barriers (no direct face-to-face contact), etc.

e communication context: reduction or absence of introductions and closures, non-observance of
conversational rules (turn-taking, floor-taking, adjacency pairing, etc).

Case studies
Situation and context

Since 2001, our initial research (on MED & email) has been broadened in order to take into account
forums and chat sessions, within an online distance, open and virtual learning environment (WebCT) at
our University, for both on and off-campus students. Over a ten-year period, we have gathered an
important amount of data (corpora totalling almost 500,000 words) and used it specifically to study email
messages, forums and chat sessions (Panckhurst 1999, 2001, 2003, 2005, 2006), between students and
teachers on the one hand and between student peer groups on the other hand. Students are of course
informed of this and all messages are rendered anonymous before analysis. Both on-campus and distance-
education students’ messages are analysed with a computational linguistics tool for French morpho-
syntactic analysis, Cordial (by Synapse: http://www.synapse-fr.com). In the present research, morpho-
syntactic analysis is essentially used for determining syntactical categories of words (verbs, nouns,
adjectives, adverbs, etc.) and for reducing ambiguity at the sentence level; this extends beyond a solely
lexical/statistical/concordancing text-analysis approach in which word frequencies are indicated (see the
Xerox website for an online demonstration of morpho-syntactic tools in various languages:
http://www.xrce.xerox.com/competencies/content-analysis/toolhome.en.html). In the present paper, we
briefly compare data from three corpora used in recent years: 1999 (solely email corpus), 2005 and 2006
(forums and chats).

Presentation of the 2006 corpus
The 2006 corpus includes forum and chat messages related to three courses: two undergraduate courses,
one for off-campus students (L3E57-chat), and one for on-campus students (L3E63-forum, L3E63-chat);

one off-campus Masters’ course (M2-chat).

Table 1: Statistics for the 2006 corpus: dates, participants, messages

L3E63-forum L3E63-chat L3E57-chat M2-chat
undergrad. undergrad. undergrad. postgrad.
on-campus on-campus off-campus off-campus

Date and participants | Jan-Feb 2006 Jan-Feb 2006 Nov-Feb 2005-2006 | March-April 2006
90 participants, in3 | 90 participants, in 3 | 4 participants, 2 6 to 8 participants, 3
groups groups sessions sessions

No. of messages 186 total (13 to 67 716 messages 432 messages 1,219 messages
messages per group)

Volume (no. of words) | 14,934 3,836 3,220 7,573

Volume (average no. |80.3 5.4 7.5 6.2

of words per message)

In Table 1 above, the average number of words per message is much lower in chat sessions (5.4 to 7.5) as
compared to forums (80.3). This accords with recent corpora (2005: 47.9 to 97 words per forum message,
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10.7 for chats). Variation within forum messages can depend on the nature of the pedagogical work and
students’ habits associated with particular communication methods; the 2005 corpus varied from 47.9
words (undergraduate students) to 97 words per message (Masters’ students having used forums for a
long time). However, there is always an important difference between the averages for forum messages
and chat messages because of the way in which the quasi-synchronous nature of chat sessions may
simulate oral communication and the fact that one types quickly in a reduced typing space.

Results and language evolution

In ten years, we have noticed a certain number of changes in language within MED, concerning linguistic
issues: question and negative forms, tenses and types of verbs, deictic pronouns, syntactic categories. In
this short paper we briefly describe just two issues: question/negative forms and syntactic categories.

Question and negative forms have remained traditional in French online communication (for emails and
forums), i.e. either inverted question forms such as Le partiel aura-t-il lieu ? Will the exam be held? or
those using a particle such as est-ce que — Est-ce que vous pouvez me faire un résumé du cours?/Can you
summarise the lecture for me? appear massively and ne appears fairly systematically with pas. This is
contrary to French oral communication, where intonation is often used (Tu viens?) and ne is usually
eliminated (Je sais pas). However, in recent analysis of chat sessions, interrogatives using solely a
question mark have increased remarkably. In our 2006 corpus, 41.4% of question forms used question
marks, compared to only 6.1% of those appearing in forum messages. However, the chat messages
usually coincide with abbreviated SMS type usage, such as C fini ? (C abbreviates c’est — Is it
finished?), compared to more formal usage in emails and forums: Je suis trés préoccupée par la gréve de
ce jour, le partiel est-il toujours maintenu?/I’m very concerned about today’s strike, is the exam still
going to be held? Concerning negative forms without the ne particle, our 2006 corpus shows only 3 to
9.1% for forums. However, in one particular instance, where students were put into peer groups without
teacher intervention, this usage increased dramatically to 60.4%. Again, this automatically coincides with
SMS usage: Le truc ke g pas compris ¢ kil fo faire un résumé/Le truc que j’ai pas compris c’est qu’il faut
faire un résumé/The thing I haven’t understood is that the summary is compulsory. In French SMS, g
replaces j’ai through phonetic usage, therefore writing je n’ai is much longer, hence the abbreviated form
and elimination of ne.

Syntactic categories used in different communication methods have evolved remarkably since the 1999
corpus (see Figure 1).

80%

70% 69%

60%

53%

ENouns

B Verbs
OAdjectives
OAdverbs

1999 2006 2005 2006 2006 2005 2006
L3E63 M2 M2 L3E6G3 M2 L3ES57

(email) (forum) | (forum) (chat) (chat) (chat) (chat)

Figure 1: Syntactic categories (occurrences) used in email, forums, chats (comparison 1999-2006)

Up until 2005, our corpora showed that syntactic categories used in MED were very similar to other
written forms (i.e., high usage of nouns, low number of verbs). In Panckhurst (2006b), we indicated an
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important change in the 2005 corpus: reduction of nouns, adjective stability, increase of verb and modal
adverbs usage, but new corpora were needed to confirm this tendency. The 2006 corpus provides this
confirmation and demonstrates that linguistic usage has evolved quite dramatically; the results of the
analysis for syntactic categories indicate that mediated electronic discourse may be either closer to
speaking or to writing, and varies according to the communication method adopted. In Figure 1, chat can
be seen as the more "oral" method, whereas forums and email are closer to the "written" method.

Conclusion

Computational linguistic analysis is important in order to help us perceive certain changes. In our study
using automatic analysis with Cordial, syntactic features indicate that chat sessions, which contain an
overall higher percentage of verbs and adverbs and a lower percentage of nouns, may be more appropriate
for oral, social communication, whereas forums and emails, which contain an overall higher percentage
of nouns and a lower percentage of verbs and adverbs, may be more readily used for exchanging
information (Crystal 2001). Many of our colleagues choose chat sessions (rather than forums) with
distance-education students because they see them as an important tool for creating a virtual "community"
instead of simply a "group” of students, as well as for maintaining links and reducing student dropout.
However chat sessions are not the right tool to use in all pedagogical situations (as forums may be more
appropriate in specific contexts) and teachers may not necessarily perceive this. The choice and use of
communication methods needs to be thought through carefully. Choosing the right communication tool
for a particular pedagogical context is important for coherent learning; linguistic analysis which
demonstrates features related to various communication methods (i.e. syntactic indications highlighting
oral/written, informal/formal usage, etc.) can help in making the most effective choice, but broader
comparative linguistic, extra-linguistic (Panckhurst & Bouguerra, 2003) and cross-disciplinary research is
necessary in order to understand more about current language and communication situations.

MED has changed over the past ten years, according to communication methods chosen and as a result of
overall language evolution. In 1996, we could not have imagined that SMS-type abbreviated messages
would invade communication spaces in higher/further education. Within several years, University
lecturers may well receive SMS-type messages not only in chat sessions but also in forums and email; up
until now, this has never been the case in our experience. More importantly, as VVéronis & Guimier de
Neef (2006) note, most of the linguistic phenomena in SMS messages appear simultaneously: syntactic
modifications, spelling, abbreviations, phonetic incorporation, etc. They indicate examples for French,
e.g. 1dpdte (indépendante), including a combination of problems: numbers, vowel elimination,
morphemes. The architecture of current software, which is mainly based on sequential processing will
thus need to be totally redesigned in order to analyse new forms of written communication efficiently.
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A pragmatic and strategic approach to supporting staff
in inclusive practices for online learning
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Changes in legislation, an emphasis on widening participation and the increasing reliance
on online techniques for learning and teaching have contributed to improved opportunities
for students with disabilities to participate in Higher Education. Many accessibility
advocates would argue that accessibility should be the primary consideration for the
development of online resources, but in the academic setting it is usually teaching staff who
are largely responsible for the production of their own electronic resources. Academics may
lack the time, expertise and the motivation to undertake inclusive practices. This paper
explores means of supporting academic staff in the creation of accessible and inclusive
online learning materials through activities designed to create an empathy with the student
experience, coupled with targeted, timely and appropriate training. We go on to outline the
proposals for incorporating accessibility into an institutional strategy for e-learning and
proposals for further research.

Keywords: accessibility, inclusion, staff development, online learning

Introduction

At a recent accessibility forum, web accessibility advocate, Bruce Maguire, stated that when designing for
the web, developers should think “accessibility first, accessibility second, and accessibility all the way
down the line” (Maguire, 2004). The Special Educational Needs and Disability Act (SENDA, 2001) and
Disability Standards for Education (DSFE, 2005) amendments to the Disability Discrimination Acts in
the UK and Australia, requires all services, including online learning, to be accessible to students.
Furthermore, SENDA requires establishments to be “anticipatory’ in meeting students’ needs, while the
DSFE requires reasonable adjustment in consultation with students.

Online learning can be a liberating and enabling experience for disabled students. The adoption of
blended learning and alternative approaches through a learning management system or a lecturer’s web
site can facilitate the same independence and equality of experience as their fellow students (Pearson &
Koppi, 2002). Most often academics are largely responsible for producing and maintaining their own
online learning materials, with the possible exception of specialist multimedia. While some embrace the
challenge of new technologies with enthusiasm and accept the need for accessibility, other over stretched
academics may regard the requirement to produce accessible online courses as a burden they have neither
the skills nor the time to tackle (Bennett, Hewitt, Kraithman & Britton, 2003).

The challenge then for those responsible for supporting staff is how can academics be persuaded and
adequately prepared to adopt accessible and inclusive practices? Should it be an all or nothing approach?
Should academics be expected to ensure that their courses are fully accessible from the outset?
Accessibility first, second and accessibility all the way down the line is not the priority of staff producing
e-learning materials. At best they are concerned with creating an effective learning experience for their
students, or using blended learning approaches to free up time for research. Given that academics already
have many demands on their time and may not regard themselves as ‘technically savvy’ it may not be
appropriate to take an all or nothing approach.
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Universities and in particular those responsible for staff development and support, need to combine a
strategic approach to ensure academic staff receive appropriate training with institutional planning to
adopt inclusive practices.

Background

Through a project spanning five years (Pearson and Koppi, 2002, 2003a, 2005), partly funded by the
Higher Education Funding Council for England (HEFCE), we have researched, developed and refined a
pragmatic and strategic approach to encouraging inclusive practices. The three stage approach involves:

e motivating staff by encouraging empathy with students with disabilities;

e training to develop basic skills in accessible design using the tools staff are familiar with;

e institutional planning to ensure awareness raising at all levels and access where appropriate to expert
support and resources.

Courses have been developed in different modes and at different levels of intensity to meet the particular
needs of the staff involved, but feedback on the early workshops indicated that participants felt
overwhelmed and even less confident about their ability to adopt inclusive practices (Pearson & Koppi,
2003b). As a result, the strategy arrived at for the course development was to pare it down so that staff
achieved an appreciation of the practical difficulties experienced by disabled students, followed by
training in practical skills in making the most commonly used e-learning materials accessible. The
courses are based on five major themes which, taken together, would enable the academic to understand,
appreciate and develop skills in accessible design. These five themes encompass:

legal obligations which can also be regarded as quality assurance requirements;

awareness of and the ability to use available guidelines and protocols;

some understanding of the assistive technologies used by students with disabilities;

awareness of designing for inclusion;

checking tools and mechanisms that are available for the designer to check the accessibility of web
pages.

The extent to which each of these themes is covered depends on the mode and intensity of the course.
During the workshop sessions, participants have hands-on experience in the use of assistive technologies
(including speech recognition tools and screen readers); tools for checking the accessibility of web
resources; and the creation of accessible documents (including PDF, PowerPoint and Word).

The staff development activities are also being combined with an institutional strategy to ensure that an
integrated approach is adopted. Kelly, Phipps and Swift (2004), propose a framework for e-learning
developers that adopts a four stage approach: awareness, investigation, understanding and
implementation. We suggest an approach aimed specifically at teaching staff who are aware of the need
for inclusivity: motivation, skills development and strategic support. The remainder of this paper
examines the strategies adopted, beginning with the way that staff are motivated by creating an empathy
with the disabled student experience, followed by a description of the skills development programme.
Finally we discuss the way that inclusive practices in e-learning can be incorporated into a wider
institutional strategy.

Motivation

The literature on the use of simulations (particularly in the field of game play and business management),
suggests that they can be effective as a motivational strategy (Colella, 2000) that promotes learning. In
the business context, research suggests that interactive simulations enable people to develop rules that
allow them to transfer their experience to real world situations:

Fun simulations are memorable experiences. People play and learn from them without
being compelled to. A community of players spontaneously forms around the simulation.
Without realizing it, they develop and internalize rules for success that they can intuitively
apply in the real-world (Glass-Husain, 2005).
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Empirical evidence suggests that activities simulating particular disabilities do not facilitate the
development of positive attitudes towards disabled people. However, when simulation is combined with
other learning methods it can result in positive perceptions toward disabled people (Herbert, 2000).

In teacher education, research shows that the use of video can be beneficial in creating a culture of shared
practice and that by sharing the experiences of experts through the use of exemplary video case studies,
teachers are able to make explicit associations with their own practice (Meyer, David, Cantin & Aube,
2005).

Simulations of interactive computer activities as well as video clips of an expert blind user accessing
learning activities through a virtual learning environment (VLE) were used to instill some empathy for the
academic with the disabled student experience, to help them to understand the problem of access, to
motivate them to adopt new practices and to persuade them that it is worth the effort.

The use of interactive computer activities from WebAIM (http://www.webaim.org/simulations/) (Figure
1) and from the Disability Rights Commission (http://www.drc-gb.org/newsroom/demo.asp) that simulate
the experience people with different disabilities have when accessing the web helps staff appreciate the
issues. It is important to note here that these activities do not simulate the disability itself, rather the effect
that it may have on a person’s interactions with the computer.

Figure 1: WebAIM distractibility simulation to illustrate the experience of cognitive disability on
web access

Engaging staff with the learner experience provides motivation for engagement in making their own web
materials accessible, as the following quotes illustrate:

Having hands on experience simulating different scenarios gave very good insights.
(Anonymous participant evaluation)

Viewing the student who is blind (in a recorded video) navigating through WebCT while he comments on
the difficulties encountered or designs that are helpful, proved one of the most powerful and meaningful
learning experiences for participants:

The videos of the blind student and the practical work with assistive software are moving
experiences for me personally. (Anonymous participant feedback)
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The videos were custom produced in house and involved the blind student carrying out typical tasks
within an online course including following instructions, reading and responding to messages in the
discussion forum and attempting to read a paper in PDF format in preparation for answering set questions.
The video shows the student carrying out these tasks in an ‘inaccessible’ format along with examples of
how they can be made more accessible.

Evaluations confirmed the value of observing how the disabled student accessed the resources, the
problems he had and the examples of how such activities can be made accessible. Typical comments
included:

Seeing how the blind student managed to get around web site and how resources can be
easily re-worked to make them more accessible gave me ideas for improving my own
course. (Anonymous participant feedback)

Through careful selection of appropriate interactive simulations that give the participant a perception of
the disabled users experience of accessing the web, together with bespoke videos that reflect the authentic
experience of disabled students the conditions are created that enable staff to empathise with the disabled
student. This new understanding motivates participants to seek solutions that will make their courses
more inclusive.

Skills development

Academic staff often see the need for meeting the needs of disabled students as the responsibility of the
institution’s disability service (Riddell, Tinklin & Wilson, 2004), yet they would regard development of
their own teaching resources as largely their own responsibility. Our program includes face-to-face
workshops which give participants experience in creating those documents that are most commonly used
in VLEs and which academics would normally produce themselves: PowerPoint slides, Word documents
and PDFs. These types of document, although most often used as teaching resources can be problematic
for disabled students — particularly those with vision impairments or learning difficulties. Standard
Microsoft PowerPoint slides can be a powerful teaching tool to support live presentations, to present key
points as an aide memoir for students and to create handouts. Students often appreciate having access to
slides on the web ahead of or after the class for preparation or revision. However, for students using
screen readers, these slides are not accessible without an html version (WebAim,
http://www.webaim.org/techniques/powerpoint/convert.php). Indeed slides that are content heavy or
contain multimedia elements may result in large files that are difficult to download for many users; and
multimedia may need other adaptations. Microsoft Word is often the originating document for other
formats (such as PDF) and without the careful use of the formatting features (e.g. headings, titles, lists),
inclusion of tags and descriptions, appropriate use of colour, structure, and use of language, these
documents can be difficult for those with vision impairments or cognitive disabilities to access effectively
(NCDAE, http:/Incdae.org/tools/factsheets/word.cfm). Unless a PDF document is created from a properly
prepared Word document, it is likely to be difficult or impossible to access, principally for screen reader
users, those with low vision, motor disabilities or students with cognitive disabilities (WebAim,
http://www.webaim.org/techniques/acrobat/). Many PDF documents found online are simply scanned
from original paper documents and as such are converted to a graphic rendering them totally inaccessible
to blind users.

Once teaching staff understand the reasons why students have difficulties accessing online materials, they
readily engage with the hands-on activities. Staff need the opportunity to reflect and then follow up with
more specific training to meet their own particular needs. Initially, many are concerned that there is just
too much for them to know and be able to do. They need reassurance that they are not expected to throw
away all their work (that isn’t accessible) and that an incremental approach can be taken to introduce
inclusive practices gradually and at a pace that suits their time and skills level.

Depending on the subject discipline, the individual students particular needs and the learning and teaching
methods used, making e-learning resources accessible to all may not be practical or even desirable (Kelly,
Phipps & Howell, 2005). If the tutor can make information resources and standard learning and teaching
materials accessible as a first step, it will improve the learning experience and accessibility for all
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students. Indeed, a recent audit of learning resources available through WebCT at the University of New
South Wales revealed that almost 90% of the documents were in PDF format (which is often problematic
for the reasons stated above).

More complex accommodations or alternative approaches can then be negotiated with disability support
officers or learning technologists. An alternative or equivalent learning experience may not always be an
online one (Phipps, Witt & Kelly, 2005).

Strategic planning

The need to incorporate strategies for inclusion in an organisational strategy for e-learning was identified
in Bates ACTIONS model (Bates, 1997). Bates was referring not to the need for inclusion of disabled
students, but rather to the need to ensure that all faculties are encouraged and supported in their use of
technology for teaching. The ACTIONS model comprises a set of criteria: Access, Costs, Teaching
functions, Interaction and user-friendliness, Organisational issues, Novelty, and Speed of course
development/adaptation. Bates identified these criteria as those required to be taken into consideration
when choosing and using technologies and when considering the relationship between learning, teaching
and organisational issues. When the legislative, pedagogical and ethical aspects of inclusion of all
students is taken into account, the need to provide appropriate support to achieve accessible e-learning is
even more apparent.

The third finding from the project was the need to ensure that accessibility in flexible and e-learning is
included as part of the institutional strategy for incorporating disability standards in education. Reid
(1999) identified challenges from system, producer and user issues in bringing about changes in relation
to the use of online learning. The strategy being developed at University of New South Wales can be
summarised by drawing on some of the problem areas identified by Reid:

Technical change

New tools for producing accessible courseware, for testing the accessibility of online resources and
assistive technology that supports the access requirements of disabled students must be researched and
kept under review for their potential in supporting staff and students.

Skills development

Much of the feedback from the online courses and workshops we have held over the last five years has
highlighted the need for ongoing and targeted training. Professional development activities should include
access to online self help support (e.g. the accessibility support site
http://www.edtec.unsw.edu.au/inter/support/accessibility/access_frame.cfm); guidelines specifically
designed to be appropriate to academics (e.g. Pearson & Koppi, 2001); training in the use of particular
tools, techniques and design; and awareness raising activities.

Communication

Disability legislation as it relates to education and online learning (e.g. the SENDA, 2001 amendment to
the Disability Discrimination Act in the UK), the complexity of guidelines for web based content such as
those produced by the W3C WAI (http://www.w3.0org/WAL/), the standards against which accessibility is
sometimes measured such as Section 508 in the United States (http://www.section508.gov/), or the
Disability Standards for Education in Australia (2005), is complex and sometimes esoteric. Although the
W3C2.0 Guidelines (which are expected to become the de facto standard for web accessibility), are
designed to be more accessible in their presentation, and include examples and illustrations, the
terminology is still beyond the scope of most who are not technical professionals. Those responsible for
institutional support need to monitor, translate and where necessary distill these standards and guidelines
into to user-friendly language and techniques to make them relevant to and usable by academic staff.
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Technical expertise

Academics need to have access to specialist services for the creation of accessible resources (for instance
captioned videos or accessible resources created in Flash MX) which may be beyond the technical
capabilities of staff.

IT developments

There needs to be an institutional responsibility for monitoring the accessibility support provided by the
vendors of learning management systems (such as WebCT and Blackboard) and for e-learning
development tools. This might include the testing and evaluation of tools that may support the
development process of accessibility resources for academics.

Not all of these initiatives need to be provided specifically by each individual institution - there are
organisations whose remit is to support institutions in the preparation of an accessibility strategy and to
offer support at all levels of the organisation. For example, the Web Accessibility Network for Australian
Universities (WANAU, http://www.wanau.org) supports staff at all levels in web accessibility, and
provides a collection of resources to help in the development of strategies for online accessibility. In the
UK, TechDis (http://techdis.ac.uk), which is funded by the Joint Information Systems Committee (JISC),
is an educational advisory service which aims to support the enhancement of the student experience
through technology. Other services offer specialised student support that focus specifically on the needs
of the individual. The Macquarie Customised Accessibility services (MCAS) was set up to address the
problem that students are often forced into using whatever technology support is available at a given
University. MCAS, a fees-based service offered across the Australian Higher Education sector (Kerr,
Burrel & Sait, 2006) aims to provide a customized solution that meets the students’ individual
accessibility and pedagogical needs.

Further work and conclusion

While the work here has focused on the development of e-learning resources usually delivered within a
Learning Management System, there are other, complimentary areas currently being researched by the
partners in this project, with the aim of using technology to improve the learning experience for students
with disabilities. Specifically, research is being undertaken in making lectures accessible, inclusive
learning design tools, accessible online assessment and the tools to support the creation, retrieval and re-
use of adaptable learning objects. An accessible learning experience depends on flexibility in the support
provided, the level and types of training for academic and support staff, and the need to recognise and
accommodate wherever possible the needs and preferences of learners.

Many of the resources utilised in the online courses and hands on workshops have been very well
received and participants have requested them for awareness raising activities and staff development in
their own institutions. Informal feedback and our research indicates that specially designed support
resources would be helpful including videos, simulations (that are appropriate to the educational context)
and tools that support accessibility checking in various environments. Such resources are now under
development as part of the research emanating from this project (Papadopoulos & Pearson, 2006).

Although activities have been evaluated through various methods (an online discussion forum and
questionnaire, email questionnaire, and workshop feedback forms), and feedback has been good, there is
little evidence to confirm that teaching staff have actually taken the issues on board in long term practice.
More research is required to identify the extent to which embedding has taken place and the further
support that is required to enable staff to be continuously and consistently inclusive in their e-learning
practices.

The key to persuading staff to develop inclusive e-learning practices is by taking a pragmatic and
incremental approach. Staff development activities should be designed to motivate academics by
convincing them that inclusive practice means improving the learning experience for all students.
Training needs to give academics the skills to make immediate changes and there should be a coherent
institutional strategy for specialist support for e-learning accessibility.
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Going with the grain: Mobile devices in practice

John Pettit, Agnes Kukulska-Hulme
Institute of Educational Technology
The Open University

Fifty-seven alumni of a global Masters programme participated in research into their use of
mobile devices. Drawing on questionnaire and interview data, the paper examines how far
the devices were embedded in the personal and professional lives of these alumni, most of
whom were aged 35-54. All had experience of online and distance education, and most
worked in education or training. The study revealed some innovative uses of mobile
devices, a selection of which is reported in this paper. The paper links the findings to wider
debates about the changing relationship between learners and educational institutions, and
the role of mobile devices in enabling individuals to engage in learning conversations. Data
are provided on which devices were used by the alumni and for what purposes, and the
paper explores the implications of these findings for educators.

Keywords: mobile devices, context, informal learning, moblogs, social networking
websites

Introduction: The importance of context

Mobile devices have engaged the imagination of a number of educators, not least because such devices
are a significant part of the grain of daily life. Armatas, Holt and Rice (2005), for example, argue that the
near-ubiquity of the mobile phone gives it powerful potential for supporting online learning at Deakin
University. They suggest a number of uses — such as providing off-campus students with ‘audio-
augmented feedback on assignments’ (p.31), or pushing a welcome-message to new students’ mobile
phones.

In a different continent and context, Tamminen, Oulasvirta, Toiskallio and Kankainen (2004) envisage
the potential of context-aware computing for helping Finnish city-dwellers to manage their everyday
travel. They outline ideas such as a device that vibrates as the bus approaches, or that suggests a quicker
route to enable a passenger to recoup time spent on an unscheduled chat with a friend. They argue that,
through its focus on ‘mundane doings in particular mobile circumstances’ (p.136) — in this case, the
journeys of twenty-five inhabitants in Helsinki — their study can give insights into powerful uses for
mobile devices in a particular context.

The two settings and activities — learning at Deakin University, and navigating in Helsinki — have obvious
differences. But in both papers there is an emphasis on threading innovative uses of technology into the
existing fabric of behaviour. In Armatas et al. (2005) this approach is more implicit and pragmatic: since
mobile phones are widely used, it seems logical to attempt to harness them for teaching and learning. And
since students often request downloadable lectures to play on a mobile device, it makes sense for the
university to provide them. In Tamminen et al. (2004) the approach is elaborated and explicitly
ethnomethodological, focusing tightly on patterns of apparently mundane travel-related actions in a ‘geo-
culturally bound’ context (p.142).

Yet in both papers there is a broadly user-centred approach. This is captured where Armatas et al. argue
that, in influencing the university to provide downloadable lectures, students are ‘shaping and driving the
technology agenda’ (2005, p.28). Mobile devices, contrasted with the centralized university-wide
infrastructure for online learning, come to symbolize a greater focus on students and users, on the ‘small,
mobile and local’ (ibid.).

These themes — uncovering patterns of use, and trying to work with them — provide part of the framework
for the study reported in the current paper. Drawing on responses from 57 distance-education alumni,
many of them older than the iPod generation, the authors explore and analyse how the respondents exploit
mobile devices — mobile phones, smartphones, PDAs and MP3-players — for learning, teaching, work,
social interaction and entertainment.
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Many of the contexts reported here are informal and personal, while some derive from work and formal
teaching. Some responses are tightly related to a particular setting, while others appear to be widely
transferable. Many relate to teaching and learning — the teaching of music or languages, working with
adults with learning difficulties, or the pursuit of an interest in photography that ends up celebrating, in
the words of one respondent, ‘the joy of social interaction’. The study goes some way to uncovering the
grain of participants’ use of mobile devices. More specifically, it throws light on some of the detailed
choices that individuals make, why they adopt some patterns of use and not others, and how this
illustrates “the importance and complexity of context’ to which Sharples, Corlett and Westmancott refer
(2002, p.233).

The study also illustrates and analyses novel applications in the territory between formal and informal
learning, and pushes further into the question of whether mobile devices — through their association with
recreation, communication and fun — have a particular motivational power that can be harnessed for
learning. This relates to work by Schwabe and G6th (2005), for example, in their study of a mobile
orientation-game for new students at Koblenz University. Most students reported high levels of
enjoyment, and findings such as this encourage Schwabe and Géth to aspire to tap the attraction of
gaming so that ‘the classical dichotomy between fun and learning may be closed” (p.215).

Tapping into deeply felt motivations, and the elision of dichotomies, also informs the other major theme
explored in this paper — the use of mobile devices for both creating and ‘consuming’ online content.
Several of the respondents in the current study indicated that, using mobile devices, they are creators
and/or consumers. The findings give a perspective on some of the claims about trends in education and
media that are set out in the next section of the paper.

Who’s powerful now?

Under a title that was deliberately and ambiguously apostrophe-free — ‘The students own education’ —
Downes (2006) argued that we are moving to a situation where students ‘produce their own content’. He
cited the high-volume website MySpace, where vast numbers of users — often in their teens — blog,
publish personal profiles and upload photographs. This impulse to create and publish content — in
MySpace and many other social networking websites — has profound implications, Downes argues.
Insofar as some of the content on the web is ‘educational’, and insofar as users access it, the trend
underpins the move towards personal learning environments where students can “‘access learning from a
variety of sources’. If this happens, institutions lose much of their control over content and over the
learning environment, while learners — as agile consumers and creators — take greater ownership.

This question of ownership elaborates one of the themes of the ascilite conference — not only ‘Who’s
learning?’ but “Whose learning?’ To explore those questions, higher education may benefit from
considering the media industry, where business models appear to be undergoing profound change — with,
again, a shift towards the user. The questions could be rephrased as ‘Whao’s writing? Who’s paying?’ The
UK newspaper website Guardian Unlimited, for example, publishes talkboards of readers’ comments
alongside content that its staff create especially for the web, plus stories that have been published in that
morning’s newspaper.

This is less radical than Downes’ vision: rather than having innumerable webpages created by countless
users, Guardian Unlimited provides defined and branded spaces — such as the one titled ‘comment is free’
— where readers post responses. And rather than the users creating all the content, Guardian Unlimited
demonstrates that there is still a place for sharp, professionally written stories. What is more radical is that
the website demonstrates not only that comment is free, but that much content is too. While the ink-on-
paper version has a cover-price, much of the website can be accessed without payment. Yet, because of
advertising revenue, it is reported to be commercially successful (Day, 2006).

There are implications here for higher education. If personal learning environments transform education
in the way that Downes suggests, learners will access each other’s content and break free of a
‘centralized, institution-based system depending on a top-down structure and rigid standards’ (Downes,
2005). In that case, what role — if any — remains for institutions and their systems? Will academics,
perhaps roughly equivalent to the Guardian’s journalists, continue to be paid to produce some learning
content? And will universities, if at least some of their teaching becomes open content as at The Open
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University (UK) and elsewhere, be able to recoup their costs — perhaps not with advertising revenue but
with some other model of charging?

Finding a new model may be essential for educational institutions’ survival, a point made by Heppell
(2006). He sees power as having moved towards the learner so that the relationship with universities is
now symmetrical. The point from Armatas et al. (2005) quoted earlier, that mobile phones are to some
extent a counter to the centralized system, is consistent with this. In the context of this symmetry, Heppell
asks (2006) how universities can “move from being a big thing that did things for people, to being part of
that agile, viral, peer-to-peer conduit of help and self-help and esteem and exchange’.

One way forward, he suggests, is to foster online communities of learners. Such an approach will be very
familiar to university teachers, whether on campus, online or using a blend. Even the delights of Web 2.0
may not be as new as is sometimes thought. Lilley (2006), for example, has argued that ‘[i]f the blog has
a common ancestor with the diary, MySpace shares at least some of its DNA with the scrapbook’.
Nevertheless there is an obvious change of scale from diary and scrapbook to blog and MySpace, and
individual users and learners now have vastly greater power to publish and access content.

The shift of power away from large institutions is hardly a new issue. Discussions of education in a post-
Fordist future have envisaged that students would ‘browse the global market’ in their search for education
(Pettit, 1998, p.250). But in the 1990s the question was usually whether the mega-universities, said to be
locked into Fordist rigidities, would be agile enough to compete with smaller conventional universities
and with the ‘new all-electronic institutions’ (Bates, 1997, p.102). That question — regardless of how it
was going to be answered — still assumed that institutions of some kind would provide the education and
content. Downes, in contrast, is suggesting something more radical, which appears to have long roots
back to the free universities of the 1960s. This is a very different world in which mobile devices need to
find their place.

The mobile promise

Within this context, mobile devices appear to offer a further strand of liberation and flexible learning.
Cochrane, for example, has written of the potential for an m-learning ‘revolution’ (2005, p.156). Mobile
devices are highly personalized, yet enable us to share ideas and information with others, and they
promise access at any time from any place. They allow us to feed off the wifi environment for survival-
information such as travel updating, and to enrich the experience of visiting a museum (Mulholland,
Collins & Zdrahal, 2005). Moreover companies spend a great deal of money on making them attractive.

There are several advantages implied: that individuals will engage in learning at times when formerly
they would have been doing something else; that they will be motivated to learn partly because the
devices are attractive; that the devices enable communication from places where formerly it wasn’t
possible; that formal learning can mesh with existing patterns of self-publishing and online participation;
and that mobile devices are particularly suited to multitasking, said to be one of the strengths of the
‘millennial generation’ (McMahon and Pospisil, 2005).

Of course, work remains to be done as teachers set out to integrate mobile devices into specific contexts
of education. Corlett, Sharples, Bull and Chan (2005), for example, evaluated MSc students’ use of a
mobile learning-organizer that had been installed on a wireless-enabled device. Small screen-size, short
battery life and limited memory were reported as significant problems. Thornton and Houser (2005)
reported a study of 44 Japanese students who received small chunks of English vocabulary teaching-
material on their mobile phones. Different chunks were sent out three times a day in the hope that
students would study each chunk as it arrived. The authors report considerable success but note that over
half the students did not engage in this ‘carefully timed interval study’: they saved the chunks for one
time of day when they could concentrate on them in a batch (p.222). Clearly the mantra of “any time, any
place’, even when technically feasible, does not always mesh with the way people integrate mobile
devices into their lives. The next section sets out how, in the current study, the authors explored the issue
of integration, looking at which devices the participants used, and in what ways.
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Methodology
Participants

The participants were registered alumni of The Open University’s Masters in Online and Distance
Education, a global-intake programme developed by the Institute of Educational Technology (where the
research was carried out, and where the authors of this paper are based). The alumni had completed at
least one-third of the programme, and in some cases all of it. Although innovatory practice in e-learning
is an important feature of the programme, it was not assumed that the alumni would necessarily include
those for whom ‘[v]enturesomeness is almost an obsession’ (Rogers, 2003, p.282). It seemed likely,
though, that they would include those with valuable and interesting experience of using mobile devices —
whether for formal or informal teaching and learning, work, social interaction or entertainment.

Of the 150 alumni who were invited, 57 (38 per cent) completed the online questionnaire — the first stage
of the research. The questionnaire was administered anonymously, but respondents were invited to
identify themselves if they were willing to take part in a follow-up interview. Thirty-one did so, and nine
were interviewed.

Method: Online questionnaire

The purpose at this stage of the research was to gather both numerical and qualitative data on the breadth
of participants’ use of mobile devices: which did they use, for what activities, and how? Participants were
asked whether they had used a mobile phone, smartphone, PDA (personal digital assistant) and MP3-
player (for example, an iPod). For each device, they were asked whether they had used it for teaching,
work, learning, social interaction, and entertainment (including quizzes and games). And for each activity
they selected, they were asked to give an example.

This pattern of questions was designed to prompt participants about devices/usage. While this may have
reminded them of usages they would otherwise have forgotten, it imposed a set of categories on their
responses. To mitigate this, participants were invited to include informal uses (with friends, family or
interest groups) when responding about their ‘teaching’ and ‘learning’. There was also a catch-all
question about any other uses, and in addition participants were asked how often they carried out
specified activities with a mobile device, such as reading an e-book, browsing a website, or making a
video clip.

Method: Interviews

The nine interviewees were chosen principally because their questionnaire responses suggested they were
engaging in interesting/novel applications, but also to include some participants from outside the UK. The
approach was not intended to uncover uses that were representative of the cohort, and indeed it probably
skewed the data towards those with most experience of, and interest in, mobile devices. Nevertheless,
interviews gave the opportunity to capture details of individual accounts and contexts, to move outside
the categories of the questionnaire, and perhaps to capture innovative practice.

Although this broadly phenomenological approach might deliver detailed stories, it was not assumed that
an interview could deliver an ‘objective’ account or even, at the other end of the scale, an ‘authentic’ one.
Both interviewers and interviewees draw on their conceptions of what an interview ought to be. Holstein
and Gubrium, for example, argue that interviews are ‘collaborative accomplishments’ between
interviewer and respondent (2004, p.141). And in the stages of making a narrative of the interviewee’s
experience, gaps open up — what Miller and Glassner call ‘fissures from the ideal text’ (2004, p.127). The
transcription of a recorded interview is one such fissure: in the current study, seven of the interviews were
carried out by phone, recorded and transcribed, and two interviews were carried out by email.

If any interviewees had still been studying the Masters programme, their scripts might have come to
examination boards chaired by the authors of the current paper. It was necessary to preserve anonymity,
therefore, and all interviews were carried out by an experienced researcher and transcribed by an
administrative assistant. The authors were not informed even of the gender of the interviewees — hence
the use of ‘A’, ‘B’ etc, rather than pseudonyms, in the reporting and discussion below.
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Questionnaire results
The respondents

About three-quarters of the respondents were aged 35-54 and a little over half (55%) were female. Over
half lived principally in the UK, with most of the remainder living in continental Western Europe, and 5
living in Hong Kong, Japan, Peru and the USA. Nearly all described their profession as associated in
some way with education or training.

Table 1 indicates that, although almost all respondents reported that they had used a mobile phone, only
about half stated they had used a PDA or MP3-player. The picture in this area is continuously changing,
and the data in the table (these were obtained in 2005) are inevitably a snapshot. Note that the figure of
18% for those who had used a smartphone may include respondents who had also used a mobile phone.

Table 1: Respondents’ usage of mobile phone, smartphone*, PDA and MP3-player

‘Have you used a... no response (%0) Yes (%) No (%)
...mobile/cell phone?’ 2 95 4
...Smartphone?’ 2 18 81
...PDA?’ 2 46 54
...MP3-player?’ 2 52 48

Note. n = 57. Because of rounding up, totals exceed 100%; *defined in the questionnaire as
‘mobile phone/PDA in one device’

Of those who had used a mobile phone, 96% reported using it for social interaction, and 78% for work.
Outside these uses, the figures were much lower: 30% for teaching; 19% for entertainment, quizzes and
games; and 17% for their own learning. Although the respondents may not have found the categories
clear-cut, the reported differences in use are interesting and are discussed below. The questionnaire data
are also reported and discussed more fully in Kukulska-Hulme and Pettit (2006).

Table 2 gives the relative frequency of various activities involving mobile devices. The prevalence of
text-messaging is not surprising; but it is worth noting — and will be picked up in the discussion below on
use of content — that about one-quarter of respondents reported that they accessed websites at least once
per week. This frequency (though not necessarily the amount of time spent) is nearly as high as for
listening to an audio file.

Table 2: Respondents’ frequency of participation in various activities with mobile devices

no Never <1 per 1 per lper | Afewdays | At leastonce
response month month week per week per day

(%) (%) (%) (%) (%) (%) (%)
Browsing mobile - 56 18 2 11 11 4
(WAP) websites
Browsing ‘ordinary’ 2 56 14 5 2 5 16
websites
Reading e-news - 51 14 7 5 14 9
Using a location- 2 67 9 11 9 4 -
based service*
Sending text 2 16 5 5 16 19 37
messages (excluding
Bluetooth use)
Reading an e-book 2 65 16 5 7 2 4
Listening to an audio 2 44 18 11 4 11 12
file
Recording own voice 4 58 23 9 5 2 -
Making a video clip 4 60 26 5 - 5 -
Sending a video clip - 86 11 4 - - -
from a mobile device

Note. n = 57. Because of rounding up, some totals exceed 100%; *defined in the questionnaire as ‘e.g. to find nearby
taxis, bank, restaurant etc’
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Disadvantages for own learning

When asked to state one or more disadvantages of mobile devices in relation to their learning, 15
respondents cited usability problems (with small screen-size the most prevalent). Technical difficulties
(for example, short battery life) were cited 11 times, accounting for most of the remaining responses.
Similar usability and technical difficulties have been reported in Kukulska-Hulme (2002) and Waycott
and Kukulska-Hulme (2003).

Interview data
The nine accounts were analysed in relation to a number of issues raised in the introduction:
Context (travel)

Interviewees ‘A’ and ‘B’ reported that changes in the travel environment had had an impact on their
choice of device. One spoke of the benefits of an MP3-player over a book, ‘especially as [bus companies]
are converting to standing-up buses’. For the other, a new style of seating on trains meant it was difficult
to accommodate a laptop, whereas a PDA was ‘fantastic in those circumstances’.

Device choice

Interviewee ‘C’, living in a city where free wireless access is widely available, reported ‘huge
dependency’ on a laptop; the mobile phone had been relegated ‘just to taking phone calls’. Once
interviewee ‘D’ learned to type well, the laptop’s keyboard became particularly beneficial, whereas for
‘B’ the PDA was ‘something | am never without’, even on holiday.

Size matters, not surprisingly, in the choice of device: for interviewee ‘E’, PDAs were rejected in favour
of a laptop (bigger keyboard) and a mobile phone (smaller device). The two selected devices supported
each other: when ‘E” was travelling, s/he set the mobile phone to bleep when an email arrived and, though
‘E” might read an email on the phone, s/he usually typed a reply, at a later point, on the laptop.

Speed can also matter: for language-learning, ‘B’ preferred a PDA over handwriting because it was
slower: s/he argued that this led to more careful thinking before writing, a “distillation process’ (in
addition to avoiding the need for transcription later).

The attraction of the mobile phone

Interviewee ‘I’, a teacher of Spanish, had asked pupils to send text-messages in Spanish to the teacher,
who was on a visit to Spain. S/he reported that pupils added personal messages asking about the weather
and food, and s/he concluded that some “believed it was a personal thing, not homework — somehow they
do not link the idea of mobiles with classwork’.

Formal settings

At times, devices were combined in ingenious ways to support formal learning. Interviewee ‘B’ selected a
brand of PDA with a high-quality built-in microphone, for a scheme where s/he was working with music
teachers. The device was good for recording pupils’ musical performances and progress, and was less
frightening than a free-standing microphone. At the same time, the built-in speakers were not good
enough for playback, so battery-powered portable speakers were attached. Interviewee ‘B’ also spoke of a
colleague who had used an MP3-player at the end of each lesson to record adults with learning difficulties
speaking of what they had just done. They could go back at any time and listen to the recordings from
previous lessons: ‘a fantastic way of getting adults with learning difficulties to sort of reflect on their own
learning, and also of course provide evidence for anybody else’.

Content

Where interviewees reported creating content, it was often for their work or individual study (though
most frequently it was text messages). In terms of consuming content, interviewee ‘G’ spoke of
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downloading articles, newspapers and novels to a PDA — to avoid having ‘dead time’: for this
interviewee, it was essential to have material on mobile devices to read while travelling. ‘G’ also reported
that the PDA had led her/him to keep a diary: ‘I don’t think | would keep diaries if | didn’t have a PDA’.
‘E’ reported at times using the mobile phone, while travelling, to access news websites designed for
mobile devices: ‘they have structured their articles for very short paragraphs’. ‘H’ also reported accessing
the internet with a mobile phone, and using an MP3-player during frequent travel to listen to audiobooks,
podcasts, lectures. The device enabled other activities: ‘I take notes, follow up on books, articles and
websites mentioned. Sometimes | discuss what | have heard with my co-workers.’

Social networking websites, informal learning

Interviewee ‘G’ reported using a mobile phone to take photographs and post them to a blog. The initial
motivation was to keep family and friends up to date when the interviewee was travelling. But this usage
evolved: the moblog enabled users to comment on the photographs, and these comments came to
represent

status or kudos from the community...1"ve started to get a sense of what gets comments on
the site, and there’s a kind of genre of photos that they like, and you start to play that
game...you figure out what pushes people’s buttons.

‘G’ also had two examples of learning conversations that grew out of the posting of images. In the first
example, a female user had noted a poster for a design competition and commented that all the judges
were male; this led to a discussion on sexism and design. ‘G’s second example relates to the London
bombings of 7 July 2005:

[on the moblog] there were photos of people who were actually there, not some journalist
hovering around the perimeter of ambulances. It was there that we first saw that photo of
that guy with the cloth over his face at the tube station, and this appeared very, very
quickly.

The bombings led to a heated political discussion that, reported ‘G’, became so engaged that ‘the
server overloaded and went down that evening, and | actually learnt quite a bit...’

Discussion

The study was intended to establish which mobile devices were used by alumni of a Masters programme,
and for what purposes. The intention was to see how far the devices were embedded in the personal and
professional lives of people who had a particular interest in online and distance education (the subject-
area of this global Masters). Of all the mobile-enabled activities that were technically feasible, which did
these alumni — mainly in the 35-54 age-range — actually decide to engage in? The answers would have
implications for educators interested in the use-patterns of similar learners, and might also reveal whether
the alumni were undertaking new forms of ‘learning’, however personally and informally that is
interpreted. In addition, since many of the alumni were themselves professionally involved in education
or training, the study might uncover innovative mobile-related practices.

The data indicate that, while nearly all participants had used a mobile phone, only about half had used a
PDA or MP3-player. Usage is changing, and data of this kind can only be a snapshot. Nevertheless they
suggest that educators need to be wary, when designing educational activity for learners like these
alumni, of counting on incorporating access to PDAs or MP3-players.

Of course, with careful design and support, innovative use can be achieved: educators don’t have to
confine their ambition to what’s familiar to learners, and there are reports of success in introducing
students to new devices/uses. There are also reports of relative failure, and the current study suggests
some of the reasons. One of the distinctive contributions of the interviews was to illustrate how the
participants wove particular devices and practices into their daily lives, especially when travelling. The fit
appeared to be intense but provisional, and dependent on factors often outside the control of the
individual, and certainly of any educator wishing to design learning around smartphones, PDAs or MP3-
players. When participants chose or rejected a particular device, they cited a number of unpredictable
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factors — changes to the design of buses or train seats, for example, improvements in typing skills,
whether a device ‘looks stupid’, or individual trade-offs about the value of carrying a larger device in
order to gain a keyboard. These findings draw on only a few of the interviews, but are consistent with a
number of other reports on the integration of mobile devices into the fabric of daily life.

Some of the interviews indicate the particular importance of travel periods for study, for informal learning
or just for engagement with news and other material. This is consistent with Thornton and Houser (2005):
a significant number of the participants in their report used the travel period to access the chunks of
language material that had been sent to them at intervals during the day on their mobile phones. For these
participants, travelling home was the time when they felt able to study, overriding the carefully paced
delivery through the day that the educators had designed. Wray (2006) also emphasizes the importance of
travel periods for engagement with material on mobile devices. He cites a UK trial, by a phone operator
and broadcaster, of mobile television: ‘Some users said they had changed their commuting habits so as to
catch their favourite shows while on the bus’.

If educators have ambitions to use mobile devices to exploit their learners’ commuting time, they will
need to examine its patterns carefully. Writing of context-aware technologies, Tamminen et al. argue that
acceptability “is dependent on how well they fit into the routinely carried out mundane processes of
everyday life’ (2004, p.142). Educators may not necessarily need to stay within existing patterns of
everyday life, but it seems sensible to find out first what those are.

The current study indicates, not surprisingly, that nearly all participants had used a mobile phone. This is
a first step towards the position of Prensky (2005) and others who advocate their use in teaching and
learning. However, only about one participant in six reported using a mobile phone for their own
learning, a lower usage than for teaching, and far lower than for work and social interaction. Designers of
learning activities on mobile phones may therefore need to provide initial support to such learners, but
intuitively this looks far easier than persuading learners to adopt a new device. And device-convergence,
if it happens, may mean that new functions — and new educational potential — can be smuggled in under
cover of the coolness or convenience of the ‘mobile phone’.

The findings on mobile-related activities (Table 2) indicate that about one in four respondents used a
mobile device to access wap-enabled and other websites at least once a week. This figure is lower than
for text-messaging, but not much lower than for listening to an audio file. Further research is needed into
which sites are accessed, for how long and for which activities. Nevertheless the current study suggests
that, for learners like these alumni, accessing websites could become an important use for mobiles.

The data on accessing e-news indicate that, in at least some cases, respondents were accessing sites that
provided content. In the activities shown in the table, creating content — for example, recording one’s own
voice — is markedly less popular than listening to a recorded audio file. This may not be surprising, but it
is useful in the context of the debate about content-creation and content-consumption. The data in the
table also indicate that one in ten respondents reported using a mobile device to read an e-book at least
once a week — again, consuming (usually professionally prepared) content.

In addition to giving insights into device-choice, the interviews provided a vivid account of the use of a
moblog — where photographs were uploaded, news captured and discussions initiated. Interviewee ‘G’ spoke
of the satisfaction of receiving positive feedback on photographs, and this matches the point that Lilley
made about his own experience of such a site: ‘...when someone commented favourably on one of my own
[photographs], it was a unique moment’ (2006, p.8). In the current study, ‘G’ highlighted the role of
individuals in capturing powerful and almost immediate images of the aftermath of the London bombings in
July 2005. This accords with Owen’s argument (2005) that ‘the images that defined the media coverage of
the July 7 London terrorist bombings [...] came not from professional news crews but from everyday people’.

These points lead back to the discussion earlier, on whether there is now greater symmetry between
individuals and news organizations, and between learners and institutions, and whether mobile devices
have a role to play in this. On the one hand, the power of anyone with a suitable mobile to create content
—as exemplified in the current study by interviewee ‘G’ using a moblog — seems close to Downes’ ideal
of users starting to create a personal learning environment. ‘G’ created content in the light of feedback,
and engaged in conversations that elided the boundary between personal interest and learning.

654



Proceedings of the 23rd annual ascilite conference: Who's learning? Whose technology?

On the other hand, although Owen may be correct about the role of ‘everyday people’ in this instance, it
is also true that content published by individuals on the web is often inflected with issues of status,
sometimes relating to the content, sometimes to the individual. Interviewee ‘G’ indicated that some
images received ‘status and kudos’ while others elicited no reaction. Mitchell (2006), writing about the
creation of academic blogs, refers to claims that certain blogs are likely to attract far more readers than a
paper in a scholarly journal, and are becoming crucial in some fields for academic reputation and status.

Conclusion

The study was motivated partly by a wish to uncover the ways in which mobile devices were used by
alumni of the Masters programme. This approach, of looking at the grain of current use, is consistent with
that of a number of researchers, including those whose primary interest is context-aware computing and
who have put a very useful emphasis on the detailed texture of lives in specific contexts. The interviews
in the current study, though not ethnomethodological, attempted to engage with some of that detail, and
suggest that interviews can be an important source of data to combine with numerical data in this area.

Taking the mobile phone as the most widespread device at present, it is important to study the detail of
how it is used, accepting that one group of users may exhibit very different patterns from another. The
differing choices of groups, and of individuals within a group, will be affected by a bewildering array of
factors, and to some extent these will continue to cut across educators’ attempts to harness the near-
ubiquity, in many parts of the developed world, of this device.

Given this emphasis on actual use-patterns, educators may at times wonder whether they should stay
within those patterns, or whether they can reasonably ask learners to adopt a new device, or at least a new
usage of a familiar device. Working with the grain may look desirable but can be restrictive. The most
effective approaches are likely to be open to both perspectives — uncovering existing patterns and at times
working within them, but at other times seeking to enlarge their scope to enable more ambitious learning.
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Implementing new technologies across the
organisation: The LAMS@Macquarie project
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The LAMS @ Macquarie University Implementation Project is an enterprise-wide project
which aims to develop and promote the use of LAMS (the Learning Activity Management
System) across the University. This paper is a brief exploration of some of the early
indications from the research conducted during Stage 1. We consider some of the
challenges of adopting the next generation of e-learning tools, in particular the issues
surrounding adoption and dissemination, establishment of a community of practice, and
creation and sharing of reusable learning designs.

Keywords: implementation, LAMS, Learning Activity Management System, reusable
learning designs, community of practice

Introduction

The LAMS@Macquarie University Implementation Project (LAMS@MQ project) was conceived as a
two year project to encourage the wider adoption of LAMS, the Learning Activity Management System,
at the institution where the software is being developed. At the time of writing, the project had been in
operation for 12 months (July 2005-June 2006) and was preparing for a second year of funding. Stage 2
was expected to allow for embedding of the processes in university systems and the wider dissemination
of innovation, potentially leading to identifiable quality improvement in teaching and learning. This brief
paper is not the full evaluation report, but gives indications of the challenges faced. A more
comprehensive data analysis will be reported in a future paper.

The aim of the project was specifically to integrate, develop and promote the use of LAMS across the
University. This was achieved through an education and staff support program, and a technical integration
of LAMS into WebCT (the current Learning Management System, LMS), resulting in single sign-on
access to both systems. Effective communication was a central concern of educational development,
training and dissemination strategies during the implementation, a concern shared and noted by the
University of Queensland in their LMS implementation (Steel, 2005). The choice of language adopted
when working with staff was paramount to ensure ownership of change. Project, communication and
evaluation plans, and reference to a steering committee were key project management elements.

Methodology

We took an action research approach to capture the complexity of the relationship between institutional
change and individual and staff practices. The full evaluation plan is available at the project website,
http://www.melcoe.mg.edu.au/projects/LAMS@MQ/evaluation.htm, and includes details of expected
outcomes, indicators etc. Space prevents us from including this in this paper. Our general research
questions were: 1) How does LAMS impact on staff and students? 2) What is the efficacy of LAMS for
the Macquarie context? 3) What are the implications for future use? Formative and summative data was
gathered from a range of sources and stakeholders: informal discussions and interviews with staff;
observations of LAMS classes — virtual and actual; training and support sessions; student online forums;
the LAMS Community forums and sequence repository; reflective journals; project documentation and
communications; server logs; a student and a staff online questionnaire; and seven focus groups — one
with staff and six with students.

Implementation

The results of previous trials of LAMS in Australia and the UK (Russell, Varga-Atkins, & Roberts, 2005;
Gibbs & Philip, 2005; JISC 2005) had shown that, while individuals might be encouraged to use LAMS,
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broader adoption was unlikely unless enterprise-wide systemic support was provided, both technical and
educational. The project was funded through an internal grant and strategically integrated with the
teaching development grants scheme. The importance of commitment from the organisation to the
success of educational change is well known (e.g. Ely, 1999; Kenny, 2002, in Kenny 2003; Mckenzie,
Alexander, Harper, & Anderson, 2005); and Weedon, Bricheno and Chidwick, (2004) in the Joint
Information Systems Committee (JISC) report from the UK on the impact and introduction of large-
scaled networked learning concluded that: ‘Large-scale networked learning appears to have the greatest
impact in institutions that implement it through complementary top-down (managerialist) and bottom-up
(develop core competencies) trajectories (Nicol et al., 2004 in Weedon, Bricheno & Chidwick, 2004)’.
However, they noted important exceptions where there was staff support for materials development,
resulting in high levels of engagement with networked learning. The project adopted all three strategies
identified by the JISC: top-down institutional commitment (funding and political support); bottom up
support (training and educational development); and staff support of ‘materials’ development through
educational development support. Further, if we were to measure Stage 1 of the project against Ely’s
(1999) seven “conditions’ of successful implementation, it would rate reasonably well (see Table 1).

Table 1: Rating of the project against Ely’s conditions for successful implementation

Condition Rating
High Medium | Low
1 Commitment from the organisation X
2 Participation of key stakeholders in planning and design decisions X
3 Leadership and role modelling by immediate supervisors X
4 Provision of adequate resources X
5 Provision of adequate time for innovators to learn new skills and X
realise the implementation
6 Assessment of the level of knowledge and skills of the likely users X
7 Rewards and incentives to motivate users X

Ely does not include context in his seven conditions, but inevitably politics, economics and culture are
important factors that impinge on success. A number of these factors will become problematic in Stage 2
because of changes in the executive of the organisation. This may affect (1), (4) and (7), i.e. commitment
from the organisation, resource provision, and rewards and incentives, and the context of implementation,
as there is now a much greater emphasis on research within the University.

Adoption and impact across the organisation

While LAMS is a relatively easy technology to use, with low technical requirements, evidence from
Stage 1 indicates that there are still barriers, actual and perceived, technical and educational, which
impede more rapid uptake of the technology, and therefore positive impact on teaching and learning.
LAMS finds a place within current learning and teaching environments as a tool for better facilitating
activities in an online or blended learning environment, and moving groups of students through
collaborative activities. Evidence from the project indicates that in the university context LAMS is most
likely to be used as an adjunct to a Learning Management System. Its visual representation of educational
design as a flow of tasks helps make the pedagogy for any activity more explicit to the designer: our data
indicates this has promoted reflection on activity design by some users authoring in LAMS, both students
and teachers. LAMS also enables the capture, sharing and modification of reusable learning designs.

LAMS has been trialled in the project in 30 discrete units over the twelve months with 13 repeated units
(total of 43 units). It is expected those numbers will at least double in Stage 2. In addition to staff
authoring of sequenced activities, students in the School of Education have also authored their own
sequences as part of assessment activities. Table 2 provides some of the usage statistics. There has been a
steady growth in usage over the twelve month period, but as Marshall (2004) and Steel (2005) confirm,
effectively embedding ICTs in a sustainable way into teaching and learning programs is a long term
process, which involves cultural, structural, strategic and political change. Any of these factors can act as
barriers to adoption of innovation.

658



Proceedings of the 23rd annual ascilite conference: Who's learning? Whose technology?

Table 2: Usage of LAMS over first 12 months of project

Item Number
Units where LAMS implemented, i.e. ‘live’ (includes repeated units) 43
Repeated units 13
Total staff and students accounts created on main project server 1131
Staff/lecturer accounts created 101
Student accounts created (excludes deleted accounts) 833
Departments or Centres with accounts 31
Organisations created on LAMS@MQ server 34
Staff using LAMS in more than one unit. 8
Program wide usage (commitment to substantial no. of units) 3
WebCT/LAMS integration accounts (over 6mths) 104
Staff accessing LAMS through the integration 18
Departments where students authoring sequences 3
Sequences created by students for assessments 235
Attendees at formal training/demos/seminars 374

Barriers and challenges
Overall, some of the barriers to implementation revealed through the data in Stage 1 are as follows:
Educational and professional development barriers

Previous conceptual models of e-learning and e-learning tools held by teaching and support staff
Comparison of LAMS with previous e-learning systems may inhibit understanding of the efficacy of the
innovation, e.g. the value of LAMS to support collaborative activities and systematically facilitate activity
flow, modelling tutorial patterns of engagement, rather than acting only as a tool for content delivery or
communication. (This is a cultural change issue.)

Professional development and change management issues for academic and support staff

For example, using LAMS as a collaborative tool within tutorials and laboratory sessions requires new
strategies, compared with using the software as a tool only for independent study by students outside
face-to-face attendance times. Additionally, use of the LAMS repository of templates, i.e. re-use of
learning designs is a relatively new approach. (Requires educational and cultural change.)

Poor resourcing of casual or junior staff to implement innovation

These staff are often the most enthusiastic, willing to take risks and be innovative, but are seldom paid to
attend training or spend time on development. Further, they have limited time to contribute to a
community of practice or mentor other staff, activities which help sustain innovation on a wider scale.
(Structural issue.)

Lack of just-in-time pedagogical support

A time and resource issue. There is a need for mentoring by colleagues and/or educational support
personnel to, e.g., provide feedback on the efficacy of the design model used in any LAMS sequence or
series of activities, to assist with judging the probable time to be allocated for collaborative tasks (which
is usually more than predicted), and to troubleshoot technical issues. (Requires structural change to
ameliorate.)

Time lag between first trials of the LAMS software and actual implementation
This has been observed to be 12 months or more in some cases. (Political issue to communicate this to
executive.)

Short courses which have only limited windows of opportunity for implementation of the technology

For example, where LAMS activities run in a 10 week course staffed predominantly by casual teachers,
issues of staff readiness, training, support, and access emerge. If the implementation opportunity is
missed, there is no time to try LAMS again with the same cohort of students, and staff. (Strategic issue.)
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Courses with large classes, or where there is team teaching make change more difficult to implement
Coordinating a team of academics to undertake technical and pedagogical change is complex, and some
staff perceive equity issues across the cohort if only a small group of students trial the technology, so will
not implement LAMS until the whole cohort is able to do so. (Strategic issue.) Further, there is a
monitoring issue when tutorial numbers are high: limitation of the LAMS monitoring interface (V1.0.2)
to provide adequate labelling of multiple Noticeboards with student records — it is cumbersome and
confusing. This should improve in LAMS V2, to be used in 2007.

Technical barriers (most of which are structural issues)

Local configuration issues
For example, there were problems accessing the LAMS server across the main campus from some lecture
theatres due to varying local subnet mask configurations.

Access
Access to WebCT and LAMS was delayed in some courses where there was early enrolment or non-
standard patterns of attendance. Sequences set early in the course could be jeopardised.

Scalability

The number of concurrent users accessing LAMS had to be controlled in Stage 1 — both a software and
server issues. LAMS V2, | the upgrade for 2007, however, will be suitable for use at scale, installed on
the central Online Teaching Facility, not the lower capacity Stage 1 server.

Reliability of IT infrastructure across the University
Organisational network system downtime was often interpreted by students and sometimes staff as a
problem with LAMS, not as a network issue.

Tolerance of technical failure related to system or software failure

This varies enormously with individuals, but was most often related to Authoring in LAMS, rather than
use of the software as a Learner, e.g. LAMS V1.0.2 has no auto-save, and loss of work whilst authoring
through the browser interface (which can time out) was a common problem for some novice users.

Dissemination through a community of practice

Effective dissemination is one of the greatest challenges of a project which encourages new ways of
engaging, relating and communicating in learning and teaching. It is easy to use new tools in traditional
ways and, unfortunately possibly ineffective ways (Oliver & Omari, 2001). So, to disseminate best
practice there is a need to build a community of practice where understanding, knowledge and problems
are shared, as researchers such as Wenger, McDermott and Snyder (2002), and Brown and Gray (2004)
encourage. Informal networks across disciplines and the formal structures of the organisation are
important for sharing “culture’, and sustaining innovators. As a focus for sharing and dissemination in this
project, we encouraged the use of the LAMS Community website and learning design repository
(http://lamscommunity.org ). Usage of the special private forum for Macquarie personnel has been slow
to date, and anecdotal evidence suggests that staff may read forum discussions, but not actively
contribute. A research writing group around LAMS is to be implemented, and the LAMS Community is
expected to act as a focal point for the group, supplementing face-to-face meetings. The LAMS
Community repository contains reusable learning designs stored as .las files that can be freely
downloaded and shared, providing a significant editable resource for teachers and students. Ten of the
designs in the K-12 section are exemplar student contributions created for assessment by Macquarie
students. Of the 1313 users in this international community, 80 are from Macquarie. The repository holds
about 97 sequences or templates, with varying degrees of additional implementation information attached
in the form of text files and metadata. Licensing is governed by the Creative Commons approach, i.e.
designs are free to share, but acknowledgement of the author is a condition of use.

Issues which our research show may impact on usage of the repository, and therefore dissemination
include the following:

e The peer review system is unregulated, and no criteria are set by which judgements can be measured.
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e The review system is not sufficiently well used by members so, for those searching through the
database for reusable designs, indicators of the quality of sequences are not necessarily apparent.

e Sequences cannot be previewed in the repository; a second stage in the process of re-use is required —
the sequence must be downloaded from the repository and then uploaded into LAMS.

e Contribution of designs is a public act which exposes the author’s teaching and learning approach.

e Copyright material in the sequence must be removed before metadata is added prior to publication.

e Despite best intentions, uploading a sequence is a task that assumes low priority — only four staff who
have taught with LAMS at Macquarie have contributed sequences to the repository.

e There is no explicit reward for contributing to the repository — a political and educational issue.

Conclusion

Stage 1 of this project, when measured against the JISC and Ely criteria, is well founded for success.
However, embedding LAMS as an effective technology to enrich teaching and learning across the
organisation cannot be achieved in twelve months. Promotion of a community of practice, and availability
of a reusable learning design repository provides support for sustainable practices and dissemination.
Nonetheless, to improve usage of the repository, more attention to issues of cultural change, and reward
systems (requiring strategic, political and structural change) need to be put in place to foster a broader
culture of reuse and dissemination of best practice.
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Tools used in Learning Management Systems:
Analysis of WebCT usage logs

Rob Phillips
Open, Distance and e-Learning
Murdoch University

This paper investigates the use of tools within WebCT Campus Edition 4. Internal usage
tracking data was analysed to determine the extent of use of WebCT tools within individual
units of study at five universities, primarily Murdoch University. An innovative algorithm,
using a geometric distribution, was used to categorise use of the tools. The research found
that WebCT was heavily used in a teacher-centred mode, with the majority of use in
provision of content to students, and in students reading messages from their lecturers. Tool
use which emphasised student-centred learning was only apparent in a small number of
cases. These results were relatively comparable with those from four other universities. The
paper concludes with a discussion of the implications of the observed behaviour.

Keywords: WebCT, usage logs, Learning Management Systems
Introduction

Web-based Learning Management Systems (LMS) have been available for approximately ten years.
These systems combine the ability to manage student access to content with management of results. They
also provide numerous tools through which students can interact with online content, their lecturer and
other students. WebCT and Blackboard have been the pre-eminent LMS suppliers, and they have recently
merged, as part of a maturing of the online learning environment over the last decade.

While initial proponents envisaged a learning environment without face-to-face contact, the majority of
university online learning use is as a supplement to traditional face-to-face teaching (Harris, Yanosky, &
Zastrocky, 2003), in what is called variously mixed-mode, blended or flexible learning environments
(Lefoe & Albury, 2004). A survey of online units of study offered at Australian universities in 2002 (Bell,
Bush, Nicholson, O’Brien, & Tran, 2002) indicated that only 0.8% of 63,468 units of study' offered
online had no face-to-face component.

While it is clear that Learning Management Systems are widely used around the world “Millions of users
at more than 3,650 clients in over 60 countries worldwide” (Blackboard, 2005), little is known of the
extent to which the set of LMS tools is used. This research seeks to investigate the extent of use of LMS
tools at five universities which use WebCT Campus Edition 4. WebCT maintains internal usage logs
which record the date and time a user accesses a tool or content page. The author had previously used
these logs as one source of data in research about how students interacted with a web-enabled Biology
unit (Phillips, Baudains, & van Keulen, 2002). An automated script was developed to easily access the
comprehensive data available in the usage logs, and analyse the behaviour of individual students.

Other work looking at the analysis of automatically recorded system data is relatively rare. Lowe and
Koppi (2005) used usage logs to identify WebCT courses which had high levels of student activity, and
interviewed their designers in order to identify exemplary practice. This information was subsequently
used for professional development. Other researchers (Judd & Kennedy, 2001; Kennedy & Judd, 2004)
have explored the use of audit trails to analyse the use of multimedia medical courseware.

Learning Management Systems and pedagogy

At the time that Learning Management Systems were first developed, there was a significant, pre-existing
body of literature, based on social constructivism, about appropriate ways to engage students in learning
online. See, for example, Harasim, Hiltz, Teles, & Turoff (1995) and Collis (1996). Some systems, such
as Virtual U, developed at Simon Fraser University, were designed around this approach.
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On the other hand, many initial LMS developments were derived from a distance education model, a
teacher-centred, transmissionist approach. The world-wide web was seen as an alternative and more
flexible delivery method than paper and the postal system. WebCT was developed from this perspective
by a computer scientist (Goldberg, 1997), with much of the early development done by students in
projects. When the author initially investigated both Virtual U and WebCT in 1997, he was concerned
about the pedagogical implications of the design of the system. Virtual U, while designed from a social
constructivist perspective, was a relatively immature product at the time. However, WebCT, whose
interface encouraged a focus on delivery of materials, had a rich toolset which permitted student-centred
learning activities to be developed.

This rich toolset, and the responsiveness of the developers, led to explosive uptake of WebCT in the
1990s. However, while early marketing efforts focussed on the rich toolset, there was an underlying
message that online education was all about delivering materials to students. A change in marketing focus
has taken place in the last few years, with both WebCT and Blackboard claiming that they facilitate
student-centred learning. For example, ““Using WebCT Campus Edition’s rich feature set, instructors can
facilitate group-centric learning, personalize content and activities for students, and positively impact
learning outcomes.” (WebCT, 2006).

The impact of the architecture and interface of LMSs on pedagogy has been discussed, largely informally,
at conferences and in online forums over many years. See, for example, a recent discussion on the
ITForum list (http://www.listserv.uga.edu/cgi-bin/wa? Al=ind0607&L=itforum). It was the author’s
belief that online courses could be developed from a student-centred perspective because of the rich
toolset available. However, others have argued that LMSs have forced them to ‘dumb down’ their
teaching.

A centralised Flexible Learning Initiative (http://www.murdoch.edu.au/admin/cttees/flic/) at Murdoch
University focussed on making existing print-based resources available online and had led to wide uptake
of WebCT (Phillips, Cummings, Lowe, & Jonas-Dwyer, 2004). However, a suspicion arose that WebCT
was being used mainly to deliver content to students, with little use of the interactive tools.

Method

The research question was “To what extent are the various WebCT tools and functions used in individual
units of study at university? The outcomes of this research could also be used to explore whether the
LMS influences pedagogy. It might also be used to confirm or dispel WebCT’s claim that their product is
student-centred. This research can be classified as Boyer’s (1990) Scholarship of Integration, connecting
knowledge and discovery into larger patterns and contexts.

It was clear that the WebCT usage logs could be used to answer these questions. However, the script referred to
in the introduction analyses only a single course at an individual level. The Tool Use product developed by
Peter Love (http:/Aww.netkno.com/soft/toouse/) was considered, but it analyses global use of tools across an
entire WebCT installation, and the research question sought to break this down by units of study.

The work described below was prototyped by running the existing, unit-based script across all active
WebCT courses, and aggregating the total use of each tool for each course. Excel was used to join this
data with enrolment data in each course to calculate an average use per course of each WebCT tool.

Algorithm

This section describes the development of the algorithm” used to analyse the WebCT usage log data
described in this paper. WebCT Campus Edition 4 (and earlier versions) records internal usage logs for
each student in each course. A folder exists for each student in the course. A log file in each folder
records the username, the location in WebCT, the type of tool used and the date and time. Each item is
separated by a comma. The example below indicates that a student with user ID 19900912 (item 1)
accesses a page of html content in a Content Module (item 2), which is generally classified as ‘Notes’.
This occurred on the third of March 2001 at 18:58.

19900912,mainlabs/cells/N265_cells_answers.html,Notes,03/03/01 18:58
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WebCT records the use of many tools. The names and descriptions of each of the tools referred to in this
paper are listed in Table 1.

Table 1: Names and descriptions of each of the tools referred to in this paper

Name Description

Home Page Navigating to the Home Page

Content Page Navigating to a page of unit material in a Content Module
Avrticles Read Opening a Discussion forum article

Original Posts A message posted into a new discussion forum thread
Follow ups A follow up message posted into a discussion forum thread
MyGrades Use of the MyGrades tool to display student marks
Assignment Use of the Assignment Dropbox tool for electronic submission of assignments
Quiz Use of the Quiz tool

Calendar Use of the Calendar tool

Mail Use of the Mail tool

The analysis tool processes each course and counts the number of times each WebCT tool is present in
the logs for all students in that course. This provides an aggregate usage of each tool in each course. The
number of folders corresponds to the number of students, so it is easy to calculate an average use per
student of each tool in each course.

An example of this data is presented in Table 2™, showing the average use of each tool by students in that
course. For example, course AlIS180s1 had 114 enrolled students, and these students accessed the WebCT
Home Page 56.9 times on average.

Table 2: Example of averaged raw data extracted from the usage logs for each course

Course AIS180s1 | AIS181s2 | AIS201s2 | AIS20552 | AIS274s2 | AST258s2 | BIO103sl
Number of students 114 56 30 44 85 19 284
Home
Page 56.9 152.0 69.0 29.0 387 805 1345
Average | Content 10.7 92.7 13.6 42 49 105 25.8
accesses | Pages
per Articles
student | Read 0.1 125.0 0.1 0.1 17 35 17.6
Original 0.1 07 0.1 0.0 0.1 03 08
Posts

Because Murdoch has hundreds of courses, it is difficult to detect overall trends from this type of data.
However, this level of aggregation can be useful for analysing and comparing the characteristics of
individual courses.

A common procedure in statistics to detect overall trends is to group the data into categories of use,
typically quartiles or deciles (four or ten categories). However, when an analysis by deciles was carried
out, most of the usage clumped into the bottom 20%, with little representation in the other deciles. That
is, the arithmetic progression used to generate the deciles resulted in too little discrimination between the
categories. Therefore, a geometric progression based on powers of two was used as the method of
categorising the data. Average use per student of a tool >0 and <=1 is put into category 1; average usage
>1 and <=2 is put into category 2; category 3 is >2 and <=4, etc. A consequence of this choice is that the
lower categories correspond to a relatively narrow range of average use, while the higher categories
correspond to a much wider range of average use. Because tools in many courses have zero usage rates, a
special category 0 was also created.

The data resulting from this categorisation is shown in Table 3. The Home Page row can be interpreted
as: there was one instance where the average hit rate per student was less than or equal to 1, one instance
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between 1 and 2, and 21 instances where the average hit rate was between 4 and 8. In terms of the
Content Pages row, there were five instances where Content Pages were not accessed at all. The
geometric distribution provides a relatively even discrimination between categories: Home Page use is
biased towards the higher categories, Content Page use is fairly evenly spread across categories and
Articles Read cluster towards the lower categories.

Table 3: Categorisation of the raw data according to a geometric progression

Range 0 >0 >1 >2 >4 >8 >16 >32 >64 >128 | >256
<=1 <=2 <=4 <=8 |<=16 |<=32 |<=64 |<=128 |<=256
Home Page 0 1 1 1 21 25 72 103 80 29 6
Content Pages 5 18 26 38 64 79 44 44 18 3 0
Articles Read 8 144 15 28 32 27 27 26 18 12 2
Original Posts 8 306 10 10 0 0 1 2 0 0 2

A perl script was developed to automate this algorithm across any selected WebCT courses. It is freely

available to the WebCT community under a Creative Commons licencell. Input options to the script
enable subsets of users and subsets of available courses to be selected.

There are several shortcomings in the data which is logged by WebCT:

e  While student data is cleared every time a course is reset, WebCT Designer data is retained and
accumulates over years.
e From some time in 2001, WebCT stopped recording designer use of any tools except Home Pages.

Therefore, the usage tracking data contains an over-representation of designer hits on home pages, and an
under-representation of hits on other tools. These factors are unlikely to affect the outcomes of this work.

Results

Results are presented first for Murdoch University in 2006, then as a trend over three years and then as a
comparison across the five universities in this study.

Murdoch University 2006

Data from semester 1, 2006 reveals that WebCT was accessed 7,630,530 times by 33,541 student seats
(students in units). This corresponds to 11,652 individual students in 385 units of study. This is 94.6% of
Murdoch’s 13,308 coursework students. It is clear that WebCT is widely used at Murdoch and it impacts
on the majority of students. However, which tools are most widely used? This data is shown in Table 4,
which lists the total usage of the most commonly used tools, together with their average use per course. A
number of other tools were recorded as being used, but their use was very low, and they have been
excluded from this study.

Table 4: Descriptive statistics of the most widely-used WebCT tools in Semester 1, 2006 at Murdoch

Total # of hits Mean # of hits/course
Number of students 33,541 87.1
Home Page 1,788,215 4644.7
Content Pages 975,885 2534.8
Avrticles Read 3,588,333 9320.3
New Posts 12,308 32.0
Follow Ups 36,082 93.7
MyGrades 148,987 387.0
Assignment 57,713 149.9
Quiz 188,507 489.6
Calendar 50,951 132.3
Mail 32,291 83.9
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Table 5 displays tool use data derived from semester 1, 2006, using the geometric categorisation. Each
row will be discussed separately. Since the Home Page is the normal point of entry to WebCT, leading
almost exclusively to other tools, it is understandable that the majority of students would access the Home
Page. In fact, only nine courses were not accessed at all. Of the others, in 12 courses Home Pages were
accessed more than 128 times on average, while the largest category (106) was accessed from 32-64
times. Similarly, access to course materials through Content Pages was high and relatively evenly
distributed. However, Content Pages were not used at all in 69 courses. These were from areas where
staff provide content to students through other means than HTML, for example by downloadable Word
and PDF documents. It is, however, apparent that WebCT is used extensively for delivery of content.

Table 5: Distribution of average usage rates of most widely-used WebCT tools for
Semester 1, 2006 at Murdoch

>0 >1 >2 >4 >8 >16 >32 >64 >128

Range | 0 | 0 | 5 | 4 | 28 |<c1g |<=32 | <mpa |<=178 |<=95g | >256
Home Page 9 0 5 8| 22| 50| 92| 106 81| 12 0
C(I’,r:sg; 69| 13 10| 21| 45 64| 55 78| 29 1 0
Avrticles Read 95 18 13 17 27 34 46 64 36 25 10
New Posts | 114 | 242 | 19 9 0 0 0 0 0
FollowUps | 132 | 190 | 37| 16 8 0 0 0 0
MyGrades | 244 3 5| 11| 59| 44| 19 0 0 0 0
Assignment 346 0 0 5 6 7 10 7 4 0 0
Quiz | 330 7 2 6 71 12 1 6 3 0 0
Calendar | 86| 143| 96| 41| 13 0 0 0 0
Mail | 333 | 11| 10 7 9 8 2 0 0 0

WebCT distinguishes three types of activity within the Discussion Forum: reading articles, replying to
articles in a thread (Follow Ups) and composing articles in a new thread (New Posts). Articles were read
in 290 courses (75%) and there was a relatively even spread of usage patterns. In 10 courses, students
read on average more than 256 messages each. The median value was for students to read between 32 and
64 messages. Students have a strong appetite to read messages on the Discussion Forum.

Students contributed new discussion threads in 271 courses, but in all but 10 courses, there was an
average of less than one new post per student. In only one course did students contribute more than 8 new
messages. In a course designed from a social constructivist perspective, learning activities would
typically require a minimum of one message per week per student. In an active class, much higher posting
rates would be expected. Table 5 shows that only one course came close to this figure. Overwhelmingly,
students do not seem to contribute in large numbers to the Discussion Forum. However, the ten courses
with moderate rates of posting (>2 posts per student) ranged across all areas of the university, with class
sizes ranging from 7 to 199, and from second year to Master’s level.

It is apparent from Table 5 that substantially more articles are read than posted. This is logical, in that in a
class of N students, each message posted ideally should be read by N-1 other students. In a class where
each student posts M messages, the theoretical maximum number of articles read is M x N x (N-1). If not
all messages are read, or if the class is divided into self-contained groups for discussions, then the number
of articles read will be less than this number, assuming there is no re-reading of articles.

The average number of articles read per course was 9,320.3 (See Table 4). The average number of new
articles posted was 32 per course, and the average enrolment in each course was 87.1. The theoretical
maximum number of articles read should be 32/87.1 x 87.1 x (86.1), i.e. 2,753.1. However, the average
number of messages actually read was 9,230. Assuming that each message was only read once by each
student, and understanding that WebCT CE4 does not currently record messages posted by course
Designers, one can deduce that lecturers contributed the majority of messages read by students.

Follow Ups to existing threads were more common than New Posts, with students in 63 courses
contributing more than one response on average. The average number of Follow Ups per student over all
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courses was approximately one. However, more than eight responses were posted per student in only two
courses. Once again, students seem to be passively reading what is posted, without contributing their own
ideas or engaging in discussion about unit content.

The MyGrades tool was used substantially in approximately one third of cases. This tool has been
promoted within the university as an efficient way for lecturers to inform students about their results. The
assignment submission tool is only used in 39 courses, primarily in the School of Information
Technology, because the university is still grappling with issues related to electronic marking. The Quiz
tool is used in 48 courses, largely to support a suite of information literacy courses. However, the heaviest
use is for ongoing formative assessment in several science units.

The Calendar tool was used to some extent in 156 courses. However, it was used more than eight times in
only six courses. The nature of the Calendar tool is that it should be used at least weekly, so average use
should be 13 per student in all courses which use the Calendar tool. It is possible that the Calendar tool
was not well populated by lecturers, and students stopped visiting it when they found it contained no
useful information. Anecdotal evidence is that lecturers find it tedious to enter data into the Calendar. The
Mail tool was used relatively infrequently, but it is used quite heavily in those courses which provide this
tool. These courses tend to use the Mail tool instead of the Discussion Forum tool, reinforcing the view
that WebCT is used primarily as a mechanism for teachers to communicate to their students.

Trends in Murdoch usage data

The approach described in this paper was first developed in 2004, and three years of data are therefore
available for analysis of trends in usage. To enable data to be compared across the different numbers of
students and courses active in each year, an average use per student was calculated for each tool, as
shown in Table 6. That is, the total number of hits of each tool (Table 6) was divided by the total number
of students in courses for each tool.

Table 6: Average tool use per student during the years 2004-2006 at Murdoch University

Range 2004 2005 2006

Home Page 41.1 43.2 53.3
Content Pages 15.7 23.1 29.1
Articles Read 24.2 62.8 107.0
New Posts 0.3 0.3 04
Follow Ups 0.4 0.5 11
MyGrades 2.2 3.8 4.4
Assignment 1.2 1.1 17
Quiz 2.0 4.4 5.6
Calendar 1.0 13 15
Mail 0.9 0.7 1.0

Table 6 shows that average use of the Home Page per student has increased since 2004. In other words,
students are visiting WebCT more often. This implies that they are looking for, 