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This paper gives an example of how a visualising application applied to the database of a
campus LMS could provide a quick and accurate reading on the success of discussions
within a given class. The prototype presented has been applied to multiple streams of
discussions within a large class to determine if collaboration and cooperation were in
evidence. As institutions and academics become more accountable for educational outcomes,
we need simple, effective ways to determine if best pedagogical practice in instructional
design is in fact getting the desired results.
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Expanding the role of the LMS

The learning management system  at The University of Auckland, known as Cecil1, began life as a
project within a database course offered by the Management Science and Information Systems Department
of The University of Auckland Business School. The first prototypes were running in 1995.2

Since 1995 there have been more than one hundred of LMS-like products created (Ruttenbur et al, 2000)
(Urdan and Weggen, 2000) with the market share going to Blackboard and WebCT, products that were
subsequently merged. Cecil is “home grown” with the university continuing to support and develop more
sophisticated and flexible features. Of course all institutions are examining their situation in the light of
an open source option (Sakai), increasing license fees for commercial products and a perception that more
flexibility is required to address: the demands of academic research into online pedagogy on the one
hand; an articulate, consumer-centric student body; and an administrative focus on quality and cost
containment. This latter point being the focus of Massy’s recent book. (Massy, 2005)  Strategically,
Team Cecil now supports a portfolio of learning technologies with the hub remaining Cecil. A very
recent article in the Educause Review makes the strong case for ‘business analytics” being applied to the
academy with the expectation that we will become “more accountable” for learning outcomes and student
success (Campbell et al, 2007). Enterprise wide systems such as an LMS may become the focus of data
mining upon which to make evidence based decision, in the hands of an administrative staff who apply a
range of flexible technologies to collect, mine and analyse data.  Researchers are already exploring LMS
databases to determine from activity logs and audit trails what students are ‘really doing’ within their
systems. (Lam et al, 2006)

Cecil is a system that enables learning by providing collaborative space (chat, discussion, e-dossiers),
assessment (on/off line) and course administration through a single point of authentication. Cecil is
networked to many different systems, ranging from open source (LMS, CMS, peer review, e-portfolio,
etc.) to PeopleSoft Academic and the ID section’s database of photographs.
http://www.cecil.auckland.ac.nz/ is the busiest educational website in New Zealand an achievement that
is sometimes exchanged with the university’s main site. The operation is professionally managed by the
University’s technology support centre.

Cecil was designed to provide an elegant assessment and knowledge management platform which would
include a time stamp on every transaction.  For example, every “click” a student makes in the LMS space
is recorded  and in the case of a quiz this includes changing one’s mind and browsing an exam before
answering a question.

Over the past ten years Cecil has recorded the actions of tens of thousands of students using its features.
Given a database of about 400 tables with about 4,000 attributes we have been considering how these
data might be used to enhance learning and teaching.

                                                
1 Computer Supported Learning becomes CSL pronounced as Cecil.
2 It has been argued that it may be the first web-based LMS. (Sheridan, 2002)
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Gauging the effectiveness of online discussions

Among the descriptive statistics, we noted the growth in the use of the online discussions. All things
considered growth in the use of this sub-system has been acceptable but not in line with expectations.

Number of discussion messages posted: 33,061
Number of discussion contributors: 3,521
Number of times discussions were read: 1.529M

In the past academic year the number of discussion messages has risen 42%, the number of contributors
risen 39% and the number of times discussions have been read increased 77%. We had detected among
our academic users a reluctance to use online discussions within high enrolment classes due to the high
time commitment required.  The many challenges of using online discussions have been noted in the
literature. (Hiltz and Goldman, 2005) (Beaudoin, 2003)  (Holt, et al, 1998)  Of particular interest were the
various efforts to develop a taxonomy to classify the nature of the contributions of an instructor (Blignaut
and Trollip, 2003) and the students (Pena-Shaff et al, 2004, 2005). Quantitive measures of discussion
activities can be made, but there are no useful tools to aid in the classification of on line discussions -
pending an effective AI application.

Given a range of possible software development objectives, we asked the question: What high level tools
might be helpful in identifying an acceptable level of interaction within a discussion forum?
Coincidentially PieSpy was discovered.

PieSpy: A visualisation tool

PieSpy is an IRC bot that monitors a set of IRC channels. It uses a simple set of heuristics
to infer relationships between pairs of users. These inferences allow PieSpy to build a
mathematical model of a social network for any channel. These social networks can be
drawn and used to create animations of evolving social networks.

…These visualisations reveal the structure of the social network, highlighting connectivity,
clustering and strengths of relationships between users. Animated output allows viewers to
see the evolution of the social network over time.

…Visualisation of social networks is important, as it allows the viewer to determine facts
about nodes and relationships between nodes more rapidly than examining the raw
mathematical model. For example, the prominence of a node in the network can be
determined by its centrality, which is easy to see in a visualisation of a social network.
(Mutton, 2005)

Applying a visualisation tool to a discussion forum

As noted earlier, Cecil time stamps every transaction within the system with the result that the database
has records of all staff and student contributions to a discussion as well as other attributes such as: a time
line of the class (schedule of assessed events), the context of a discussion (thread) and those who are
directly responding / contributing.  When the ‘bot’ is used to read a discussion, a movie-like animation
plays to depict the interplay of staff and students against a timeline of significant class events. An
organic ebb and flow of interactions provides some evidence of:

• How effectively a new thread is ‘kicked off’ by the instructor because one can observe a series of
student interactions with the instructor and subsequently a ‘spin-off’ of multiple discussions among
students.  For example in Figure 1 the instructor initiates a discussion about an assignment but the
response is low key from only a few of the students.  This changes as the due date for the
assignment approaches.

• Who the social leaders or class gurus? Over the course of some weeks it becomes clear who the
individual reference points are for internal student discussion. In Figure 2 it becomes obvious that
there are leaders in the class and these are at least as significant as the instructor when it comes to
communication.

• Initially lags in the discussion activity were interpreted as procrastination, because deadlines
advanced activity certainly picked up. In Figure 3 as the time line indicates a mid-semester test is
looming, the instructor assumes the role of a central information source for both course discussions
in general and more activity about an assignment the is imminent.
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• Students became more engaging and spontaneous as the course progressed. Space is not sufficient to
provide evidence of the growth in discussion intensity as the course progress and students become
more familiar with each other.

Apply the interpretation guide (below) to Figures (1-3) to analyse the snapshot of a PieSpy visualisation
of an online discussion.

Interpretation guide

• Blue nodes denote students
• Red nodes denote staff
• Green nodes denote discussion forum (thread)
• Lines between nodes mean that a message has been sent from one person to another (or in the

case of the discussion nodes, from one person to the whole discussion group).
• As more replies pass between two people, the "social bond" between them strengthens and they

are drawn closer together.
• The strength of the bond is indicated by the weight of the line. Over time, the lines fade away

since older communication s not as important as newer.
• The current messages are indicated by an orange line. The half-arrows on the ends of the lines

denote the direction of the reply.
• At the top of the screen is a timeline showing when non-assessed activities start (e.g. lectures) or

where assessed activities are due. When the activity is within 2 days of "now" it glows orange.

The future of a visualisation tool to a discussion forum?

While instructors may spend significant amounts of time observing and contributing to asynchronous
discussions, a visualisation tool provides a very different, qualitative perspective on the ‘life’ of the
forum – and very quickly too!

Some interesting things to look out for are: people who become the "centre of attention", discussion
threads that become the "centre of attention", dramatic changes in the frequency of activity associated
with changes in threads, break away groups, and homogeneous clusters of students .

PieSpy should be adaptable to most LMS, so there are a number of potential research studies arising from
this prototype - given demographic data about the students (age, gender, race, ethnic background,
education, enrolment in courses (on/off line)).

Factors affecting student engagement with online discussions:

1. Students who may or may not exercise appropriate online skills given their time online – following
the research of Frederico (1999)

2. Student interaction may vary based upon the instructor’s decision to be a facilitator or moderator
(Vogel & Klassen, 2001) (Feenburg, 1989)

3. Tracking the ‘invisible’ online student, lurker behaviour (single / multiple classes), gender and other
demographic differences, correlations with final grades, etc. Beaudoin (2003), Holt (1998), Gunn
(2003)

Conclusion

Collaborative environments provide excellent opportunities for students to learn and mature. The time
instructors spend either monitoring or facilitating these environments can be open-ended.  In classes with
enrolments exceeding 400 students there may be multiple discussion groups of about 20 students. With
this prototype, using an open-source application such as PieSpy, the professor has at hand a quick, useful
tool for gauging the participation levels and sophistication of activities within a forum. Of course, if
certain events look interesting, the professor may follow up by selectively ‘drilling down’ to investigate
specific phenomena.  Thus, visualisation of discussions may become but one, simple tool in the
armamentarium.
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Figure 1: Central thread is assignment #1 with light student discussion

Figure 2: Diffused discussions, two assignment threads, instructor not primarily involved
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Figure 3: Instructor central to two threads - assignment #1 and  general course discussion
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