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Abstract

The need to support effective group work in online environments has become a
prominent issue in both education and enterprise. Universities continue to adopt
constructivist-based learning strategies which see learners engage in group work to
build knowledge, coupled with an increase in online and distance learners. In
enterprise, where group or team based work is commonplace, the prevalence of the

Internet has seen the emergence of teams that collaborate wholly or partially online.

In response to this emergent need, groupware, software used to support online group
work, has become widely used in both education and enterprise. Although based
upon sound pedagogical principles, the use of groupware does not always meet
expectations or compare favourably to face-to-face collaboration. The literature has
identified the issue of awareness, defined by Dourish and Bellotti (1992, p. 107) as “an
understanding of the activities of others, which provides a context for your own
activity”, as a core factor in the effectiveness of groupware. Numerous awareness
mechanisms have been developed and implemented into groupware applications,
aiming to replace the information that is implicit in face-to-face collaboration, but

largely absent in online environments.

This study defined and modelled a new form of awareness named ‘participation
awareness’, which aggregates and processes activity in a groupware environment in
order to present a persistent display of group member participation. A field study was
conducted, wherein university students utilised a groupware application named
GroupShare to support group work required in their studies. GroupShare contained an
implementation of a participation awareness mechanism, and participating students
completed pre and post-usage questionnaires primarily concerning group work and
the participation awareness mechanism. Further survey and observational techniques
were also utilised to gather data. Two iterations of the field study were conducted,

each running for one semester.

Analysis of the data found that the participation awareness mechanism was well

received, eliciting largely positive responses from a range of participant demographics,



group dynamics and group work scenarios. Participant feedback was utilised to define
and refine the constituents of participation awareness and create a generic model for
its implementation as an awareness mechanism. The model outlines the steps and
considerations required to capture and process activity within a groupware
environment, and establishes three complimentary methods of presenting
participation awareness. The author feels that the research was successful in creating
and justifying a model of participation awareness which can be implemented in

groupware environments and utilised in further research.
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Chapter 1 - Introduction and Background

1.1 Introduction

Collaborative learning has become a core component of modern education, aiming to
provide learners with the skills needed in the workplace as well as knowledge in a
specific discipline (Bruckman, 2006; Desjardins & van Oostveen, 2008; Dochy, Segers,
& Sluijsmans, 1999; Tribe, 1994). This shift from traditional education methods is
largely due to the adoption of constructivist-based learning strategies, founded on the
works of those such as Dewey (1916), Piaget (1952, 1954), Vygotsky (1962, 1978) and
Bruner (1985, 1996). Huang (2002) summarises the theories of constructivism in
saying that knowledge is seen to be “constructed by learners through social interaction
with others” (p. 33) and discusses “the critical importance of interaction with people,
including other learners and teachers, in cognitive development” (p. 29). Such
pedagogical ideals are a substantial departure from the largely passive and instructor-
centric methods of traditional education methods. This evolution of pedagogy is
apparent in the increasingly frequent group-based work and assessments undertaken
by learners in higher education. The majority of modern learners will engage in group
work on numerous occasions throughout their studies, ranging from short group

discussions to prolonged team projects.

The importance of constructivist-based collaborative learning is emphasised in the
Online Learning Environments (OLEs) often implemented by universities and other
higher education institutions. Driven by today’s Internet-enabled society and the
increasingly busy lives of learners, OLEs allow universities to deliver distance education
and supplement campus-based courses by providing ‘anywhere, anytime’ access to
course content (Barab, Thomas, & Merrill, 2001; J. Clark, 2000; Hiltz, 1997; Streeter,
Lochbaum, LaVoie, & Psotka, 2007; Whatley, 2004). Research has found collaborative
learning to be crucial to the effectiveness of online learning. Collaborative learning
helps to improve educational outcomes and reduce the high rate of attrition common
in online environments (Cain & Pitre, 2008; Desjardins & van Oostveen, 2008;
Francescatoa et al., 2006; Hiltz, 1997; Hiltz, Coppola, Rotter, & Turoff, 2000; Lehtinen,
Hakkarainen, Lipponen, Rahikainen, & Muukkonen, 1999). While OLEs are suited to
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course content delivery and feature some tools to support communication and
collaboration, specialised software is often necessary to provide the sophisticated
environment required for complex or prolonged group work (Bannon, 1995; J. Clark,
2000; Stahl, Koschmann, & Suthers, 2006). Software used to facilitate collaboration in
an online environment is commonly referred to as groupware, and in parallel to its use
in education, groupware is often used to support group-based work or projects in
enterprise environments (Bahli & Buyikkurt, 2005; Dourish & Bellotti, 1992; Gibson &
Cohen, 2003; Grudin & Poltrock, 1997). Groupware environments typically provide a
central repository or ‘common space’ in which group members can collaborate,

communicate and coordinate their activities.

A significant issue in the area of groupware environments is that of awareness, defined
by Dourish and Bellotti (1992, p. 107) as “an understanding of the activities of others,
which provides a context for your own activity”. In face-to-face collaboration, a high
degree of awareness is inherent and taken for granted, however when collaboration is
conducted in a groupware environment much of this is lost and group members must
often make conscious effort to determine the activities of their peers (Biehl,
Czerwinski, Smith, & Robertson, 2007; Gutwin & Greenberg, 1996, 2004; Olson &
Olson, 2009; Steinfield, Jang, & Pfaff, 1999). Research in the area of awareness in
groupware environments has resulted in the development of a number of awareness
mechanisms aimed at making group members aware of each other’s past, present and
predicted future activities in order to facilitate effective collaboration (Borges & Pino,
1999; Dourish & Bellotti, 1992; Gutwin & Greenberg, 2004; Kirsch-Pinheiro, De Lima, &
Borges, 2003). A common example of an awareness mechanism is a list of recent
events within a groupware environment, which serves to inform group members of
actions that may have occurred since their last visit. Mechanisms such as these
facilitate effective group work by raising the level of awareness amongst group
members in groupware environments, which is of particular importance when

collaboration takes place in an asynchronous and indirect manner.

This research investigates ‘participation awareness’, a new form of awareness and
associated awareness mechanism for groupware environments. A thorough

examination of the literature has identified a gap in research regarding forms of
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awareness which provide an aggregated and persistent display of group member
participation in an at-a-glance manner. In this and prior research (Baatard, 2006,
2007a), the author has utilised the term ‘participation awareness’ to represent such a
form of awareness. Participation awareness continually aggregates records of activity
within a groupware environment and presents it in a manner which can be interpreted
at-a-glance, providing group members with a better awareness of participation in
collaborative work. Of the numerous awareness mechanisms that have been
developed and implemented, many are only applicable to specific groupware
applications or collaborative activities. The literature has noted a lack of generalisable
awareness mechanisms (Gutwin & Greenberg, 2002; Kirsch-Pinheiro et al., 2003). The
aim of this research is to develop and test a model of participation awareness that is
generically applicable, facilitating both the implementation of a participation
awareness mechanism into any groupware environment and further research into its

applicability and impact.

1.2 Background to Research

This research arose from prior research by the author which investigated the impact
that certain features in an online groupware application had on collaboration (Baatard,
2006). The features investigated previously were peer review and an initial form of
participation awareness. The application, developed by the author, was named
Reportal, and allowed users to collaboratively author lengthy structured documents
such as project plans in an online environment. While the peer review features of
Reportal received a positive response from student participants, participation
awareness received a mixed response. Participation awareness, as implemented in the
prior research, was perceived by participants to be inaccurate due to the quantitative
nature of the metrics, though the participants did recognise the potential benefits of a
participation awareness mechanism in online group work. Figure 1.1 illustrates the
participation awareness mechanism implemented in the prior research (Baatard,
2006). The left side of the figure shows the area of the main page of the application
that presented the awareness information, while the right side of the figure shows the
additional information which was available to participants by clicking the information
icon beneath the statistics. This research takes into account the findings of the prior
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research, and further develops the concept and implementation of participation

awareness.
Member Awareness Information
m Reportal dynamically generates four statistics in arder to provide an at-a-glance depiction
F of the contribution, participation and activity of group members.
red L . .
Contriution Participation Activity Owerall All statistics are ordinal measures - the higher the number, the better
B
Contribution
Joe
Contribidion Participation Activity Overall Thig etatistic is based primarily on direct contribution to the plrcuect, s_.uch as submitting
18 136 39 54 documents and providing feedback of other people's submissions
Pedro [ Patidpaton | icipation
COmrgaution Participation A:}i;ity ngall This statistic is based primarily on indirect contribution to the project, such as reading
submissions and communicating with group members.
Sarah e
Contribution Participation Activity Crwverall
10 25 7 15 Thig statistic is based primarily on general activity within Reportal, such as communicating
with group mernbers and visiting the systemn regularly
@
*\mra

Overall is simply the average of contribution, participation and activity swareness

Figure 1.1 — Participation awareness mechanism in prior research by the author

In discussion derived from the prior research, both student participants and teaching
staff expressed difficulty in forming a clear understanding of participation in group
projects, particularly when the some or all of the work was conducted out of class or in
an online environment. Both groups desired a system which would allow them to keep
track of individual participation in group projects, feeling that it could improve the
effectiveness of group-based work. The potential benefits of a groupware
environment with an increased awareness of participation and past events has been
recognised in the literature, with Preguica, Martins, Domingues and Duarte (2000, p.
69) stating that “overall information about the evolution of the collaborative activity ...

U

may improve each user’s contributions.” This is cited by Kirsch-Pinheiro, De Lima and
Borges (2003), who propose a framework for past event awareness support, which
they claim is “still absent in many groupware systems” (p. 14). While the framework
proposed by Kirsch-Pinheiro et al. (2003) fulfils similar awareness needs than
participation awareness, it differs from participation awareness in that it focuses on
providing explicit details of past events, rather than an aggregated at-a-glance display
of ongoing participation. The framework of Kirsch-Pinheiro et al. also has a heavy
emphasis on filtering awareness information based on group member roles and
profiles — the existence or implementation of which varies greatly amongst different

groupware environments. This further distinguishes it from this research, as a

mechanism with an emphasis on such factors would not be generically applicable.



Research by Borges and Pino (1999) involved the development of a ‘Participameter’,
which displays a summary of individual group member participation, including
graphical elements for rapid interpretation. This mechanism is similar to the
participation awareness proposed by the author, however its conceptual basis differs
substantially. While participation awareness is intended primarily for the benefit of
group members, the Participameter is intended for group coordinators, in order to
highlight any disharmony, alienation or non-participation in a group — it is not available
to group members themselves. Zumbach, Hillers and Reimann (2004) implemented an
awareness and feedback mechanism which aggregated records of contribution and
presented them in a pie chart within in a groupware environment. This approach is
very similar to the concept of participation awareness, but with a lower degree of
sophistication. Research such as Kirsch-Pinheiro et al. (2003), Borges and Pino (1999)
and Zumbach et al. (2004) illustrate that the literature has identified a place for
participation awareness in groupware and underpins its importance in supporting

effective collaboration.

Based on publications by Byrne (1990), Galliers (1994) and Saunders (1998), Benbasat
and Zmud (1999) voiced the opinion that a large amount of Information Systems (IS)
research lacks relevance to practice because it does not address enduring or current
issues in the field, or provide useful or implementable solutions (pp. 4-5). Benbasat
and Zmud (1999) state that this lack of relevance has contributed to a lower degree of
interest in IS research from professionals in the field, and make a number of
recommendations intended to increase the relevance of IS research. Foremost
amongst these recommendations are the selection of topics which are of interest to
both the business and academic IS communities, and the production of useful and
applicable findings (pp. 7-12). While dated, the author feels the recommendations are
still largely relevant, and takes heed of them in the current research; awareness is an
issue of high importance to online collaboration in both education and enterprise, and
a model of participation awareness is of use to researchers, practitioners and
developers alike. It should be emphasised at this point that the research is IS based.
While the evaluation of a participation awareness mechanism from educational or
social science perspectives are perfectly valid, this research aims to develop a generic

model on which such a mechanism could then be founded and tested. It is the
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development of the model, not its application or impact, which is the focus of this

work.

1.3 Research Questions

The aim of this research is to develop a generically applicable model of participation
awareness, which if implemented as an awareness mechanism, is capable of
generating and displaying an ongoing measure of group member participation in a
groupware environment. The primary research question is:

What are the constituents of a generically applicable model of

participation awareness for groupware environments?

While the author’s prior research (Baatard, 2006) implemented a basic participation
awareness mechanism and evaluated its impact on collaboration, the elements which
contribute to participation awareness were not examined or defined in great depth.
This research identifies, implements and evaluates these constituents to ensure that
the participation awareness model is effective and generically adoptable. In order to
address the primary research question, two supporting questions have been defined.
These questions investigate the two key elements of the proposed model — the metrics
of participation, and the presentation of participation awareness. The first supporting
question is:
What are the key metrics and processes required to autonomously

measure participation in online group work?

Measuring participation is central to the model, and therefore this research question
focuses upon the identification and processing of possible metrics. As the model aims
to define an autonomous mechanism, the metrics of participation must be drawn from
measurable events and actions within the groupware environment, such as logins,
contributions of work, or providing feedback on contributed work. These events are
not limited to direct contributions to the collaborative task at hand. Ogata and Yano
(1998) distinguish between direct and indirect participation. This concept is also
acknowledged by Borges and Pino (1999), who state that “while contribution may be
measured by the number of statements or tasks generated by a member to the group,

6



the notion of participation is subtler. A group member might be participating by
simply accessing other member’s contributions” (p. 72). The issue of qualitative
metrics arose in the prior research (Baatard, 2006) where participants recognised that
an autonomous mechanism cannot, by nature, determine the quality of participation.
In order to identify the metrics of participation thoroughly, factors such as indirect
participation and qualitative metrics are addressed in this research. The metrics of
participation, and hence the scope of the first supporting question, are not limited to
the events and actions themselves, but also include the way in which these are
processed to create participation awareness information. This entails aspects such as
any weighting or limits applied to actions in order to reflect their relative value as a
metric of participation. As the research aims to develop a model that is generically
applicable, a comprehensive or prescriptive list of groupware events and actions is not
considered appropriate. Rather, it is the establishment of guidelines and frameworks
for the identification, capture and processing of participation metrics that is the focus

of the first supporting question.

Borges, Pino and Valle (2001) discuss the importance of presenting awareness
information in such a way that avoids ‘polluting’ the interface or resulting in
information overload. The second supporting question regards the presentation of
participation awareness data:

How can participation awareness be presented in a groupware interface

such that it is deemed effective by those making use of it?

The presentation of participation awareness data is of high importance, as different
methods of presentation have the potential to influence the effectiveness and
perceived precision of the model (Baatard, 2006, 2007a; Steinfield et al., 1999).
Participation awareness data can be displayed in many fashions, such as textually,
numerically and graphically. The data being presented can also vary; from raw
statistics to summarised, collated and abstracted data. While the presentation of
awareness mechanisms has not been extensively researched in the literature, some
studies have addressed the issue. Gutwin (1997, p. 72) states that “after workspace
awareness information has been collected and distributed, it must be displayed in the

groupware interface ... the designer must determine where and how to display each
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piece of workspace information.” Gutwin (1997) then goes on to identify a number of
dimensions relating to the display of awareness information, including placement,
presentation and granularity. Although oriented towards synchronous collaboration,
the dimensions identified by Gutwin are relevant to the presentation of participation
awareness. Awareness presentation issues are also recognised by Steinfield, Jang and
Pfaff (1999), who discuss issues such as the potential for information overload caused
by autonomous awareness mechanisms, whether they should be focal or peripheral
within the interface, and whether their display should be fixed or customisable by

groupware users.

Several researchers have experimented with novel methods of displaying awareness
information in online discussion. A graphical interface for online discussion named

|Il

Chat Circles used coloured circles to reveal “the level of activity, or lack thereof, of
each participant” (Viegas & Donath, 1999, p. 11). Similarly, Erickson et al. (1999)
represented participants of an online conversation as coloured dots within a circle,
with active participants appearing closer to the centre of the circle. While concerning
participation in synchronous online discussion, the underlying concepts are similar to

those of participation awareness, and the presentation methods employed are of

relevance to the research.

The metrics and presentation of participation awareness information are the two
primary constituents of a model of participation awareness. By investigating each of
them in depth, the author seeks to address the primary research question, resulting in

a generically applicable model of participation awareness.

1.4 Significance of the Research

Given the importance of group work in modern education and enterprise, it is not
surprising that a large number of research studies have been conducted over the years
regarding the facilitation of collaboration in online environments (Borges, Brézillon,
Pino, & Pomerol, 2005; J. Duffy, 1996; Haythornthwaite, 2006; S. C. Hughes,
Wickersham, Ryan-Jones, & Smith, 2002; Lehtinen et al., 1999; Rich, Cowan, Herring, &
Wilkes, 2009; Stacey, 2000; Vonderwell, 2003, to name a few). The research ranges
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from fostering a sense of social presence to making the most of asynchronous text-
based communication, however a significant section of it is dedicated to the issue of
awareness in groupware. Awareness mechanisms fall into two main categories, those
which support synchronous collaboration, and those which support asynchronous
collaboration. Synchronous awareness mechanisms provide users with ‘up-to-the-
moment’ information about activity in the environment in order to facilitate real-time
interactive collaboration, while asynchronous awareness mechanisms alert typically
users to past events and actions which may otherwise have gone unnoticed (Preguica
et al,, 2000). Awareness mechanisms aim to replace information regarding the
activities of group members which is implicit and often taken for granted in face-to-
face collaboration, but lost or obfuscated in online environments. A high level of
awareness contributes greatly to the potential effectiveness and success of
collaboration in an online environment (Carroll, Rosson, Convertino, & Ganoe, 2006;
Gutwin & Greenberg, 2004; Steinfield et al., 1999). Despite the large amount of
awareness research, there has been little investigation into forms of awareness which
collect, aggregate, and persistently display data throughout a collaborative project. By
identifying the constituents of participation awareness, this research provides a model
that researchers, developers and users of all collaborative software can use as a basis
to implement a participation awareness mechanism suitable for their needs. While
this research does not aim to evaluate the educational impacts of participation
awareness, its appropriateness is justified by the recognised need for awareness
mechanisms in groupware environments and the positive effects of similar
mechanisms observed in the literature. The appropriateness and effects of such a

mechanism was also evidenced in prior research by the author (Baatard, 2006).

In an educational environment, teaching staff who implement online collaborative
tasks can benefit from a mechanism that allows them to see the degree to which
learners have participated in the groupware environment. The learners themselves
can benefit in knowing that their participation, or lack thereof, will be succinctly and
objectively displayed to the whole group. While this may appeal to some students
more than others, the prior research (Baatard, 2006, p. 59) found that overall,
participants reported that participation awareness encouraged them to be more active

in online group work and to work harder. Sustained participation and equal
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contribution in group work are two of the primary apprehensions students have in
regards to group work (Baatard, 2006; Barfield, 2003; Monk-Turner & Payne, 2005;
Wulf, 2005). These issues may be lessened by the inclusion of a participation
awareness mechanism. These potential benefits are equally applicable to an
enterprise environment, where project managers or coordinators appreciate knowing
who has been participating, and where group members can see that their
contributions have been recognised. While participation awareness may well have an
impact on educational or project outcomes, this falls outside the scope of the current
research. The definition and development of a generically applicable model of
participation awareness will facilitate further research into the effects of participation

awareness mechanisms.

Increased awareness in groupware promotes more effective online collaboration, an
issue faced in both educational and enterprise environments. Aggregated and
persistent forms of awareness such as participation awareness have not been
significantly explored in the literature, though their appropriateness has been
established. This research aims to develop a generic participation awareness model
that can serve as a basis for further research and a framework for the implementation

of participation awareness in new or existing groupware applications.

1.5 Glossary of Terms

A glossary of the core terminology used throughout this thesis has been compiled, for
quick reference where needed. The glossary defines terms relating to all elements of

the research and participation awareness. It is located in Appendix A.
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Chapter 2 - Literature Review

As stated previously, a gap has been identified in the current literature relating to
awareness in groupware. In order to explore this gap further and to provide an
overview of the current state of knowledge in the areas relevant to this research, a
review of the literature is required. This literature review examines the core areas
upon which the research is based — those of constructivism, collaborative learning,

online education, groupware, and awareness.

The emergence of constructivist-based pedagogies is discussed and compared to
traditional education methods. The concept of collaborative learning, a learning
strategy founded upon constructivist ideals, is then introduced. While initially
discussed in the context of education in general, collaborative learning is further
examined in the context of online education. The evolution of online education is
discussed in the second section of the literature review, detailing the influence of
technology and pedagogy on this area and the importance of collaborative learning in
online education. The concepts and attributes of various forms of groupware are then
introduced. This area of literature influenced the design and development of the
groupware application used in the current research. The final section of the literature
review examines the issue of awareness in groupware, including discussion of common
defining terminology, different types of awareness, and some of the awareness
mechanisms which have been implemented in groupware systems. The section
focuses upon the literature that relates the most directly to participation awareness.
The aim of this literature review is to explore the concepts, literature and state of

affairs in the areas pertinent to this research.

2.1 Constructivism and Collaborative Learning

The first section of this literature review examines the concepts of constructivist
pedagogy and collaborative learning. The theories of constructivism are described and
compared to the traditional, instructor-centricc models of higher education.

Collaborative learning, a learning strategy which embodies the fundamental tenets of
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constructivism is then introduced. The implementation and impact, both idealistic and

realistic, of collaborative learning is examined, and supporting topics are discussed.

2.1.1 From Traditional Education to Constructivism

Traditional education generally adheres to what is sometimes described as ‘objectivist
pedagogy’ or ‘didactic instruction’, where the instructor is seen as the subject matter
expert and the primary source of knowledge. Learning is treated as a largely one-way
process, with the instructor transferring knowledge to learners via direct instruction
such as a lecture (Alavi, 1994; A. Brown, 1997; Connolly & Stansfield, 2007a; Johnson,
Johnson, & Smith, 1998a; Wulf, 2005, p. 245). Such a method of education has been
the mainstay of most higher education institutions for generations and has been
recognised historically as a generally successful and effective pedagogy. In more
recent times however, the failings and limitations of traditional education methods
have become increasingly apparent. Summarised into three pertinent areas, the
literature commonly recognises the following as the core failings of traditional
educational methods:

e Does not impart learners with interpersonal, communicative and group work
skills required in modern workplaces.

e Often fails to accommodate for different types of learners and learning styles
by relying too heavily on the memorisation and retention of facts.

e Often results in a shallow knowledge acquisition, where facts and information
are memorised, but not actively reflected upon or understood at a deeper
level.

The prominence of the first and third of these issues can be attributed, at least in part,
to the requirements of enterprise and industry. Modern workplaces require
employees who possess not only skills, understanding and knowledge of their
profession, but the interpersonal skills needed to work effectively with others in a
team (Alavi, 1994; Boud, Cohen, & Sampson, 2001; Thorley & Gregory, 1994; Tribe,
1994; Tynjala, 1999; Wulf, 2005; Zhang & Nunamaker, 2003). The second issue is a
consequence of the largely passive and one-way nature of traditional education

methods.
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Throughout the twentieth century, theories of learning and education emerged that
challenged the instructor-centric methods of traditional education, and contributed
towards what is today known as constructivist theory or constructivism. In
constructivist theory, learning is posited as an active and interactive process, as
opposed to the largely passive and independent processes of traditional education
(Francescatoa et al., 2006; Hiltz et al., 2000; Loyens, Rikers, & Schmidt, 2006; Slavin,
1996; Tynjala, 1999; Wesley, 2004). A major influence on modern constructivism are
the theories of Russian psychologist Lev Vygotsky (1962, 1978). Vygotsky proposed
that learning occurs in a social context, with learners constructing knowledge through
their experiences and interactions — not only with traditionally recognised sources of
knowledge such as instructors, but also with their peers. Of particular relevance is
Vygotsky’s theory of the “zone of proximal development” (Vygotsky, 1978), which
describes the process by which an instructor or more advanced peer can ‘scaffold’ the
development of a learner by providing assistance until the learner achieves
independent knowledge or capabilities. These theories support Dewey’s (1916) view
that knowledge should be dynamically built and discovered by and amongst learners,
with instructors taking a “guide on the side” role rather than that of a “sage on the
stage” (T. Clark, 2003; Hiltz & Benbunan-Fich, 1997; Huang, 2002). Other individuals
and works which have contributed to constructivist theory include Piaget (1952, 1954),
Bruner (1960, 1985, 1996) and Watzlawick (1984), however a detailed examination of

the foundations of constructivism is outside the scope of this research.

Having evolved from such numerous and diverse origins, it is of little surprise that
providing a modern definition of constructivism is a challenge — “As a term as well as a
concept, constructivism presents itself almost as indefinable. Current educational
literature, to be sure, is littered with a range of definitions for and understandings of
this concept” (Wesley, 2004, p. 180). Constructivism concerns the construction of
knowledge and the process of learning, and hence does not represent a specific
pedagogy. However, its theories are the basis of numerous teaching and learning
strategies which promote active and collaborative learning. In light of this, the author
has chosen to summarise the concepts of modern constructivism primarily from the
perspective of its relevance to teaching and learning strategies in higher education,

rather than from a psychological or philosophical perspective. In doing so, the
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relationships between the concepts and theories of constructivism and the current
research are more clearly expressed. Table 2.1 presents an overview of the tenets of
modern constructivism in higher education compared to those of traditional
education. The content of the table has been synthesised from a wide range of
literature, including the works that have been previously cited and others such as
Wertsch (1997, 1985), von Glasersfeld (1989), Johnson, Johnson and Smith (1998a) and
Duffy and Jonassen (1992).

Table 2.1 — Comparison of traditional and constructivist-based education methods

Traditional education Constructivist-based education
Learners
Learner is largely passive. Learner is active and responsible for learning.
Socio-cultural context of learner is of low relevance. Socio-cultural context of learner is of high relevance.
Interaction amongst learners is of low relevance. Interaction amongst learners is of high relevance.
Instructors
Instructor is responsible for teaching — imparting Instructor is responsible for facilitating learning —
knowledge to learners. assisting learners to actively construct knowledge.
Instructor seen as the primary source of knowledge.
Learning
Learning is a largely passive process. Learning is an active and social process.

Knowledge is delivered to learners by the instructor. Learners construct and scaffold knowledge via
interactions and experiences with instructors and peers.
Learning Activities & Assessment

Learning activities are largely one-way (e.g. lectures). | Learning activities involve collaborative, social and
Practical activities and assessments test knowledge interactive tasks based on solving realistic problems.
and understanding of theory. Assessment of learning process as well as outcomes.
Assessments emphasise concept of ‘correct answer’. | Assessment is interactive process where learner
demonstrates knowledge to instructor.

The term “constructivist learning environment” (Connolly & Stansfield, 2007a;
Jonassen, 1992; B. G. Wilson, 1996) is often used to describe a learning environment
which implements the tenets of constructivism, as presented in Table 2.1. In a
constructivist learning environment, learners are presented with a problem which they
are to solve in an active and collaborative manner, scaffolding and constructing
knowledge with their peers. While the instructor may present content or theory to

support the learners, the role of the instructor is that of a facilitator.

While the concepts and theories of constructivism as a whole form an important part
of this research’s theoretical framework, it is the collaborative aspects which are of
particular relevance. By engaging in group-based tasks with their peers, learners are
able to construct and scaffold knowledge in an active manner. Tribe (1994, pp. 25-26)

summarises the importance of active group-based learning in higher education:
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The skills objectives of group-based learning cover such interpersonal competences as
oral communication; active listening; group leadership; group membership; the ability
to examine assumptions; and the ability to tolerate ambiguities. All of these skills are
highly valued in employment. .... Active involvement is necessary if ‘real’ learning is to
occur. A major (and generally unquestioned) objective of higher education is to teach
students to think, yet an examination of methods of teaching currently in use shows
that students spend the majority of their working time passively receiving information
and taking notes, rather than actively performing cognitive operations on the material
to be learned.

As well as reiterating some of the constructivist principles that group-based learning is
founded upon, this quote mentions the importance of developing the interpersonal
skills required in the workplace, and thus addresses one of the common failings of
traditional higher education. The term ‘collaborative learning’ is often applied to
learning strategies that emphasise the principles of constructivism (Bruffee, 1981;
Gokhale, 1995; Goodsell, Maher, & Tinto, 1992; Haring-Smith, 1993; Johnson &
Johnson, 1975, 1989; Johnson, Johnson, & Holubec, 1990; Wiener, 1986). In examining
the literature in this domain, it rapidly becomes apparent that a multitude of names
and labels has emerged for constructivist-based learning strategies which emphasise
the importance of collaboration amongst peers in learning. These include cooperative
learning, peer learning, collective learning, group-based learning and team-based
learning. This thesis adheres to the term collaborative learning, unless directly

discussing a piece of literature in which another term is utilised.

The constructivist foundations of collaborative learning are well illustrated by Alavi
(1994), who describes three attributes of effective learning. The first attribute, active
learning and the construction of knowledge, emphasises the need for learners to be
actively engaged in “acquiring, generating, analyzing, manipulating, and structuring
information” (p. 161). Cooperation and teamwork in learning is the second attribute,
supporting the principles of constructing knowledge in a social context through
interaction with peers (Vygotsky, 1978). Alavi’s final attribute of effective learning is
learning via problem solving. This attribute aligns with other constructivist theories
(Dewey, 1916; Huang, 2002) by maintaining that learning is expedited by using
“challenging problem-solving situations in which mental models are tested, extended,

and refined until they are effective and reliable in solving that problem” (Alavi, 1994,
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p. 161). Alavi (1994) argues that collaborative learning is a learning strategy which

embodies these three attributes of effective learning:

It involves social (interpersonal) processes by which a small group of students work
together (i.e., cooperate and work as a team) to complete an academic problem-
solving task designed to promote learning (i.e, get actively involved and participate in
problem solving). (p. 161)

Johnson and Johnson have published prolifically (Johnson & Johnson, 1975, 1989;
Johnson, Johnson, & Holubec, 1998; Johnson, Johnson, et al., 1998a; Johnson, Johnson,
& Stanne, 2000 — by no means an exhaustive list) on the concept of ‘cooperative
learning’, a learning strategy akin to collaborative learning as defined by Alavi (1994)
and used in this thesis. In their works, cooperative learning is often compared to
‘competitive learning’ or ‘individualistic learning’, where learners work alone to be the
best amongst their peers or against pre-set criteria, and are assessed as such —
concepts with strong ties to traditional education methods. Cooperative learning
involves the same core principles and values of collaborative learning, with learners
actively scaffolding and constructing knowledge and interpersonal skills by working in
groups to solve realistic problems. While some researchers have defined a difference
between cooperative and collaborative learning (Panitz, 1997), the concepts and terms

are frequently used in an interchangeable manner in the literature.

Group projects are becoming a central feature of many college courses. The growth in
group projects parallels the increased use of active learning strategies which are often
characterized as collaborative or cooperative learning strategies. (Payne & Monk-
Turner, 2006, p. 132)

Collaborative learning is a commonly implemented learning strategy in higher
education. It is based upon constructivist theories and addresses the primary failings
of traditional education methods by being learner-centric, active, and involving
problem solving and collaboration amongst peers. While this research is based in the
area of Information Systems (IS), collaborative learning is the learning strategy which

underpins the theoretical framework of the research from an educational perspective.
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2.1.2 Implementation and Impacts of Collaborative Learning

Collaborative learning, as presented in Section 2.1.1, is a desirable and pedagogically
sound learning strategy. However, the implementation of collaborative learning in
higher education often does not fully live up to these ideals. According to Boud, Cohen
and Sampson (2001), collaborative or peer learning is commonly added to courses that
are still based in traditional instructor-centric pedagogy. Such additions are seen by
the instructors as a method of enhancing students’ learning experiences and exposing
them to learning processes that reflect those encountered in the workplace. However,
sometimes more pragmatic motivations exist such as using group-based work as a
method of managing large classes or workloads. While the first of these motivations is
well intended, attempting to add collaborative learning into a course structure based
heavily on traditional education methods is not an ideal implementation of a
constructivist learning strategy. The failings or lacklustre results of improperly
implemented constructivist learning strategies have been noted in literature over
numerous decades in various disciplines of education. For example, Wiener (1986)
discussed the inappropriateness of applying collaborative instruction to the structures
of traditional paradigms in English classes in the 1980s, Walker (1996) noted that
instructors often implemented group work as a method of reducing their own
workload when implementing cooperative learning in feminism classes in the 1990s,
and Hunter (2006) examined the difficulty of assessing collaborative learning in

traditional learning environments in the area of music education in 2006.

Collaborative learning that is added to a course in an ad-hoc or ‘tacked on’ manner is
often poorly implemented and managed and rarely realises all the potential benefits of
such learning strategies and the pedagogies they represent. “Whatever the form peer
learning takes ... it is most successful when it is designed as an integral part of the
overall course or subject” (Boud et al., 2001, p. 21). Boud, Cohen and Sampson
suggest a number of design and implementation issues that should be taken into
consideration in order to effectively integrate peer learning. Summarised, the design

issues are:
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e Consideration of the context into which peer learning is to be introduced.

e Focusing on the goals and learning outcomes.

e Ensuring that peer learning strategies are congruent with assessment tasks.

e Consideration of the resources needed to implement peer learning.
These issues relate back to the tenets of constructivism presented in Table 2.1. The
implementation issues involve the preparation, introduction, management, support
and evaluation of the peer learning process. Whether designing a new course or
integrating peer learning into an existing one, such issues of design and
implementation should be considered if the potential benefits of constructivist-based
learning strategies are to be realised. Assessment is an issue of particular importance
in collaborative learning, as it presents unique challenges and differences compared to
the individualistic forms of assessment used in traditional education methods (Barfield,

2003; Hunter, 2006; Macdonald, 2003; Swan, Shen, & Hiltz, 2006).

Failure to address the design and implementation issues of collaborative learning is
likely to result in students who “become confused, uncertain about how to proceed,
and feel unsupported and sceptical about the value of what they are doing” (Boud et
al., 2001, p. 23). The implementation issues of collaborative learning, in particular the
provision of appropriate support by an instructor, are recognised by Colbeck, Campbell
and Bjorklund (2000). They discuss the importance of collaborative learning in higher
education, stating “The conditions for group learning in higher education settings
rarely meet the standards advocated by cooperative learning scholars .... Many well-
intentioned faculty assign group projects without providing students the information
and guidance prescribed by cooperative learning advocates” (p. 61). Students who are
apprehensive towards or hold a predisposed dislike of group-based work represent a
trend commonly observed in both anecdotal evidence by educational practitioners and
within the literature (Barfield, 2003; Monk-Turner & Payne, 2005; Payne & Monk-
Turner, 2006; Volet & Mansfield, 2006; Wulf, 2005). Factors such as unequal
participation of group members, logistical and communicative difficulties, and an
adversity towards reliance on others are commonly cited as reasons for negative
responses to group-based work. The potential for and impact of such factors can be

minimised when collaborative learning is well designed and integrated into a course:
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When the peer learning activity is designed so that the guidelines are clear, the
purpose relates to students’ needs, the practice is linked appropriately to the
assessment process and the learning outcomes, and students are prepared for the
experience, students can benefit from the positive features of peer learning. (Boud et
al., 2001, p. 23)

When integrated into learning in a pedagogically sound manner, collaborative learning
has been favourably compared to traditional instructor-centric pedagogies in
numerous pieces of literature. For example, a study by Gokhale (1995) found that
students performed significantly better in critical thinking tests when engaged in
collaborative learning, compared to those learning individually. Gokhale cites Vygotsky
(1978), Bruner (1985) and Johnson and Johnson (1986) as the guiding theories and
works of her study and findings. Anderson, Mitchell and Osgood (2006) compared the
outcomes of problem-based cooperative learning to traditional lecture-based classes.
They found that students engaged in problem-based cooperative learning performed
at a higher level in standardised testing of content knowledge, critical thinking and
problem-solving tasks, and were also more positive about their learning experience.
The outcomes of classes based upon Johnson and Johnson’s cooperative learning
theories have been evaluated in numerous studies, finding that well-implemented
cooperative learning typically results in better outcomes than those of traditional
education methods (Cavalier & Klein, 1998; Johnson, Johnson, & Smith, 1998b;
Johnson et al., 2000; Panitz, 1997). Cooperative learning is implemented at all levels of
education, so while not all evaluations have direct relevance to higher education,
outcomes have been consistently positive for learners in both the development of
course knowledge and interpersonal skills. Collaborative learning and other learning
strategies which emphasise the collaborative aspects of constructivism have been
thoroughly recognised in educational literature as effective methods of promoting
deep and active learning, and developing the interpersonal skills required in the
workplace (Barfield, 2003; Bruckman, 2006; Dewey, 1916; Dochy et al., 1999;
Francescatoa et al., 2006; Huang, 2002; Monk-Turner & Payne, 2005; Slavin, 1991,
1996; Tribe, 1994; J. M. Wilson, Goodman, & Cronin, 2007).
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In an empirical study of group performance in information systems project groups,
Bahli and Buyukkurt (2005) identify a number of constructs which were posited to
have an impact on group performance. Drawn from the literature, the constructs were
identified as team building, task cohesion and social cohesion. The study found that
while team building had a positive impact on task and social cohesion, it had no direct
significant impact on group performance. Social cohesion, summarised as “partying
together and socialising amongst group members”, was also not found to have a
significant impact on group performance (p. 109). Task cohesion, summarised as the
group’s dedication and focus on achieving its goals, did have a significant impact on
group performance. This study supports the findings of Yoo and Alavi (2001), who also
found that task cohesion and participation have a greater impact on performance than
social cohesion in online collaborative environments. These and other pieces of
research (see for example, Barfield, 2003; Colbeck et al., 2000; Volet & Mansfield,
2006; S. Wang, Hwang, Chu, & Tsai, 2009) have established the importance of
constructivist-based collaborative learning and the particular importance of task

cohesion in meeting educational and project outcomes.

The importance of group work and collaboration has been well recognised outside the
domain of educational literature. One example is Cohen and Bailey (1997), who
present a review of research concerning various types of teams in enterprise. The
undeniable place and prevalence of group or team-based work in enterprise
environments is described and linked to the growing emphasis upon collaborative
work and the development of interpersonal skills in higher education. Cohen and
Bailey find that self-directed and highly cohesive teams are more likely to achieve
better project outcomes. Team members were found to rate their team’s
performance highly based on the internal processes of the team, particularly those of
collaboration and conflict resolution. While somewhat dated, the findings of Cohen
and Bailey (1997) are still relevant to today’s enterprise environments. They also
illustrate the relevance of well-implemented collaborative learning in educational

environments to the needs of enterprise environments.
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It may be noted that much of the literature cited in this section is dated, being
predominantly from the 1990s. While research about collaborative learning has by no
means ceased since then, the large majority of it has concerned collaborative learning
within online or computer-supported environments and falls into an area known as
Computer Supported Collaborative Learning (CSCL). This is of direct relevance to the
current research and hence discussion of CSCL is presented in the subsequent section.
In discussing the use of information and communication technologies (ICTs) to
enhance learning from a pedagogical perspective, Wang (2008, p. 103) makes a
statement which effectively summarises the topics addressed in this section and

introduces those of the next:

Educators have been rethinking pedagogy and reflecting on new methods to help
tertiary institutions produce marketable graduates. Problem-based and learner-
focused educational models are beginning to flourish, and educators are implementing
new curricular tools that focus on shifting from teacher-centered, traditional classroom
teaching environments to student-focused and problem-based learning enhanced with
ICTs.

2.2 Online Education and Groupware

This section of the literature review examines the evolution of online education, and
the software utilised to support collaborative learning in modern online environments.
Online education, or e-learning, initially emerged as an extension of distance education
— using the Internet as a means to deliver course content in an off-campus mode.
Structured primarily around the generations of e-learning presented by Connolly and
Stansfield (2006, pp. 462-464; 2007a, pp. 20-22), Section 2.2.1 presents an overview of
the evolution of e-learning, pedagogical and technological influences, and an

examination of the importance of collaborative learning in online education.

Following on from this, Section 2.2.2 focuses upon groupware. Groupware is software
that supports group-based collaborative work, and is a major component of modern
online education. This section of the literature review had a direct influence upon this
research, which involved the development of a groupware application (detailed in

Section 3.6) in order to test and refine a model of participation awareness.
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2.2.1 The Evolution of e-Learning

The traditional context of learning is experiencing a radical change. People change
careers and relocate several times throughout their lives. The concept of traditional
education does not fit well with the new world of lifelong learning, in which the roles of

instructor, students, and curriculum are changing. (Zhang & Nunamaker, 2003, p. 207)

Following the development and proliferation of the Internet and personal computers
in the 1990s, higher education facilities began to experiment with online education or
‘e-learning’. Where distance education had previously been delivered via posted or
broadcasted materials, it could now be placed online where it was available to
distance learners at any time or place. By delivering distance education through the
medium of the Internet, the efficiency and effectiveness of updating course content
and communicating with distance learners increased, and online delivery was soon
adopted not only for distance education, but also to supplement campus-based
courses (Barab et al., 2001; Bernard et al., 2004; Desjardins & van Oostveen, 2008;

Stahl et al., 2006).

The adoption of online content delivery to supplement education outside of distance
education is often linked to the concept of flexible learning (Bates, 2005; Collis &
Moonen, 2001; Moran & Myringer, 1999; Rowntree, 2005). Flexible learning takes the
“geographical, social and time constraints of individual learners” (Bates, 2005, p. 5)
into account. Numerous techniques are employed by educational facilities to
implement flexibility, including the provision of face-to-face courses after working
hours, on weekends, and outside traditional times of the year. Offering online modes
of study is another technique by which educational facilities are able to make their
courses more accessible. Moran and Myringer (1999, p. 58) describe the changing
demographics of students as one of the triggers for a shift towards flexible learning.
“Rigid times and places of formal teaching do not suit the requirements of many
potential learners who must juggle study with work and family commitments and may
be some distance from a campus.” Flexible learning can be perceived as a more
modern and wide ranging concept than that of distance education, as it encapsulates
the geographical constraints of learners as well as those of time and other obligations.
Since the 1990s both concepts have been heavily influenced by developments in

technology — particularly those of the Internet and Web-based applications.

22



The initial integration of the Internet into education was led by technology rather than
pedagogy, in a manner recognised by Bates (2005, p. 4). “Whenever a new technology
emerges in education people in general ignore what has been learned in previous
contexts ... The need to reorganize and redesign teaching to exploit fully a new
technology is often ignored.” Such sentiments are widely recognised in educational
literature, for example by Markel (2001), who states that “the integration of
technology in instruction is not an excuse to abrogate our responsibility to design
stimulating courses that provide learning opportunities based on sound pedagogical
principles.” The evolution of education with respects to technology and pedagogy is
well illustrated in Connolly and Stansfield (2006, pp. 462-464; 2007a, pp. 20-22), who
describe e-learning as being in its third generation, representing the fourth, fifth and
sixth generations of distance education. Connolly and Stansfield cite Nipper (1989)
and Taylor (2001) in defining and refining the distance education and e-learning
generations. A summary of the generations of distance education and e-learning,

drawn primarily from Connolly and Stansfield (2006), is presented in Table 2.2.

Table 2.2 — Generations of distance education e-learning

Distance Education Implementation Guiding Pedagogies &
Generations (pre mid-1990s) Tools & Methods Learning Strategies
First Print-based materials via post. Non-interactive, passive learning.

Infrequent communication with

“Correspondence Model” . . .
( P ) instructor, and no peer interaction.

Print, audiotape, videotape and More engaging but primarily non-
Second computer-based materials. interactive materials. Infrequent
(“Multimedia Model”) communication with instructor, and no
peer interaction
Two way audio and video based Interactive, and synchronous
Third teleconferencing and broadcasting. | communication with instructor.
(“Telelearning Model”) Instructor-centric pedagogy, with little
peer interaction/collaboration.
e-Learning Generations Implementation Guiding Pedagogies &
(post mid-1990s) Tools & Methods Learning Strategies
Transcribe existing course material Traditional instructor-centric,
First into online format. Basic use of individual and passive learning. Pre-
(“Objectivist e-Learning”) e-mail and some use of low-fidelity Internet philosophies/pedagogies.

audio and video.

OLEs incorporate course material and | Some asynchronous communication
Second communication tools. High-fidelity between learners, resulting in more

(“Flexible e-Learning”) audio and video, and more use of active and peer-based learning.

asynchronous communication.

Collaborative learning environments | High degree of collaboration and

Third emerge, focusing on interactivity and |interaction between learners supports
(“Constructivist e-Learning”) |learner interaction. Mobile learning | constructivism. Learning is active,
begins to emerge, via PDAs/phones. | reflective and engaging.
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The generations of distance education emerged with the availability and viability of
advances in technology, aiming to provide distance learners with materials that were
richer, more engaging, and more interactive than printed materials (Nipper, 1989). It
is worth noting that while the third distance education generation, the telelearning
model, presented an increase in interactivity and communication between learners
and instructors, it came at the expense of the ‘anywhere, anytime’ ideal of distance
education. In order to participate, learners were required to be available in areas with
access to appropriate technology at specific times, requirements that seem to be

adverse to the ideals of distance education and flexible learning.

The e-learning generations described in Table 2.2 illustrate the technology-driven
evolution of online education well and outline the transition from simply providing
traditional education in an online environment, towards developing online education
that makes the most of Internet-based delivery and incorporates active, collaborative
learning based upon constructivist theories (Govindasamy, 2001; Hamid, 2001; Stahl et
al., 2006). Connolly and Stansfield (2007a, p. 20) describe the first generation of e-
learning as “mainly passive use of the Internet ... primarily consisting of repurposing of
course material to an online format.” Educational materials consisted largely of text
on static Web sites, supplemented by some multimedia elements — the size, amount
and quality of which were limited by the technology and bandwidth of the time. First
generation e-learning largely failed to take advantage of the ‘hypermedia’ format of
the Internet, which allows a wide range of resources to be structured and connected in
a way that encourages browsing and exploration — a property that has been found to
support active, learner-centric education (Alavi, 1994; Becker & Dwyer, 1994;
Desjardins & van Oostveen, 2008; Graff, 2003; Oliver, Herrington, & Omari, 1996; Stahl
et al.,, 2006). This generation of e-learning essentially reproduced traditional
educational methods, as described in Section 2.1.1, in an online environment. While e-
mail was utilised for basic mentoring and communication between learners and
instructors, the immediacy afforded by face-to-face education methods was not
possible. In terms of interactivity, active learning and immediacy of communication,
the first generation of e-learning can be seen as a step back from the third generation

of distance education.
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The second generation of e-learning saw the evolution of more sophisticated online
course content delivery software, described under several names including
Asynchronous Learning Networks (ALNs), Web-Based Learning Environments (WBLEs),
Course Management Systems (CMSs) and Learning Management Systems (LMSs). This
thesis will refer to such software as Online Learning Environments (OLEs), a generic
name frequently used in the literature. As Internet technology became more
advanced and widely adopted, users of OLEs were able to take better advantage of the
online environment (M. S. Cohen & Ellis, 2002; Connolly & Stansfield, 2006, 2007a,
2007b; Francescatoa et al., 2006; Griffin, 2001; Taylor, 2001). A wide range of more
refined resources became available on the World Wide Web, able to be integrated into
e-learning materials, while greater bandwidth led to an increased usage of multimedia.
The richness of educational materials rose, commonly making use of slideshows,
animations, quizzes and other interactive elements. Unlike the static Web sites of the
first e-learning generation, the OLEs of the second generation implemented more than
course materials (A. Brown, 1997; R. C. Clark & Mayer, 2008; M. S. Cohen & Ellis, 2002;
Godwin-Jones, 2003; Rich et al., 2009; Robbins, 2002; Salmon, 2006; Woo & Reeves,
2008). Communication tools were made available, primarily in the form of
asynchronous discussion forums and chat rooms that allowed learners to
communicate with instructors and their peers. OLEs began to incorporate and
integrate various student services, including the delivery and submission of
assessments. Figure 2.1 presents a screenshot of an early OLE named
“HyperCourseware” (Norman, 1994a, 1994b). Originally available over a local network
and later online via the Web, HyperCourseware provided hyperlinked course content
and rudimentary support for a number of other features including asynchronous and
synchronous communication, assessment, and collaboration. Despite its emergence in
the mid 1990s, a timeframe associated with the first generation of e-learning,
HyperCourseware embodies many of the facets of second generation OLEs, albeit in a

more basic form and without the associated richness of materials.
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Figure 2.1 — Screenshot of HyperCourseware, an early OLE

While advances in the second generation of e-learning were again guided largely by
developments and adoption of new or improved technologies, they were also able to
strengthen the pedagogical foundations of e-learning. Materials were developed to
capitalise on the electronic and online environment, resulting in course content that
was more interactive and engaging, encouraging active learning. Encouraging peer
communication via asynchronous discussion forums “support[s] a constructivist form
of learning [and] encourages more reflection and disciplined and rigorous thinking”
(Connolly & Stansfield, 2007a, p. 20) — an effect recognised in numerous pieces of
literature (Cain & Pitre, 2008; R. C. Clark & Mayer, 2008; Francescatoa et al., 2006;
Garrison & Anderson, 2003; Garrison, Anderson, & Archer, 1999; Griffin, 2001; Hooper,
1992; Robbins, 2002; Salmon, 2006; Salmon & Giles, 1998; Woo & Reeves, 2008).

If online learning is to rise to the level of its promise, it is necessary to create a
pedagogical model or models that enable educators to capitalize on the potentials

afforded by online learning technologies (Norton & Hathaway, 2008, p. 476)
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The third and current generation of e-learning is particularly significant in that it has
been guided by pedagogy, rather than technology. Dubbed “constructivist e-learning”
(Connolly & Stansfield, 2007a), the current generation of e-learning emphasises the
importance of core constructivist tenets such as active, learner-centred and problem-
based learning, with a high degree of interaction and collaboration amongst peers. An
increasing number of courses delivered or supported via e-learning are being designed
to integrate group-based tasks and discussion, encouraging peer interaction and active
learning (Barab et al., 2001; Francescatoa et al., 2006; Govindasamy, 2001; Hao, 2004;
Harasim, 1999; Lehtinen et al., 1999; Mayadas, Bourne, & Bacsich, 2009; Rich et al.,
2009; Santoro, Borges, & Santos, 1999; Woo & Reeves, 2008). The nature of such tasks
is varied, including full class or small group discussions, group-based case study
analysis and prolonged small group collaboration on a project (J. Clark, 2000;
McConnell, 2000; Tam & Greenberg, 2006; T. J. Wang, 2008). Such activities
implement collaborative and constructivist-based learning and illustrate the way in
which the changing pedagogy of face-to-face education (outlined in Section 2.1.1) has

influenced the evolution of modern e-learning. This is recognised by Hao (2004, p. 21):

Collaborative interaction occurs when learners are discussing issues on a bulletin board
or solving problems by working together, for example, discussion activities, sharing of
ideas and information, or working as a team. .... Through the process of discussing and
interacting with other learners and the instructors, the learner constructs new

knowledge.

The concept of the ‘virtual classroom’ has also been refined and seen wider successful
adoption in this generation of e-learning. Virtual classrooms provide a Web-based
analogy of a face-to-face classroom, typically in the form of a synchronous
environment where learners and instructors are able to communicate and interact in
real time (R. C. Clark & Kwinn, 2007; Hiltz, 2006; Palloff & Pratt, 2007; Rich et al., 2009;
Yang & Liu, 2007). While communication is predominantly text-based, the increasing
availability of high-speed Internet connections has led to the increased use of audio
and video communications. The instructor in a virtual classroom is able to moderate
and guide the class, presenting resources such as slideshows, images and videos inside
the online environment. A ‘whiteboard’ is commonly implemented, providing an area

in which instructors and learners can draw or write. Such tools facilitate activities like
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brainstorming, the illustration of points, and the creation of diagrams. Figure 2.2
presents a screenshot of “eLecta Live” (eLecta Communications Ltd., 2010), a modern

virtual classroom application that implements the features described above.
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Figure 2.2 — Screenshot of eLecta Live, a modern virtual classroom application

Although virtual classrooms represent a departure from the time-independent nature
of the asynchronous learning environments which remain the mainstay of e-learning,
they have been found to be effective in numerous educational contexts, helping
learners to feel like “members of a learning society” (Zhang & Nunamaker, 2003, p.
209). Asynchronous interaction remains predominant in both class-based e-learning
and within individual groups of learners engaged in collaborative projects in online
environments. As virtual classrooms have illustrated, synchronous interaction can be
an effective way to support class-based e-learning. The importance of including some
form of synchronous interaction in primarily asynchronous small group collaboration
environments has also been recognised in the literature (Hao, 2004; McConnell, 2000;

Stacey, 2000; Steinfield et al., 1999; S. Wang et al., 2009).
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The concept of synchronous virtual classrooms is not new, having existed in numerous
forms since the inception of e-learning (Bilotta, Fiorito, lovane, & Pantano, 1995;
Turoff, 1995). However, widespread adoption was quite limited until the technology
to implement them effectively became widely available. Hence, while advances in
Internet-based technologies are without doubt a major facilitator of virtual classrooms,
their implementation in modern times has been guided by pedagogical ideals, rather
than technological opportunism (R. C. Clark & Kwinn, 2007; Palloff & Pratt, 2007).
Even in early literature regarding virtual classrooms, the importance of active and
collaborative learning is recognised — “The objectives of a Virtual Classroom are to
improve ... the quality and effectiveness of education by using the computer to

support a collaborative learning process” (Turoff, 1995, p. 219).

A parallel exists between the integration of collaborative learning strategies in online
education and in traditional face-to-face education, as discussed in Section 2.1.2. For
the potential benefits of such strategies to be realised, their integration into any
course, online or otherwise, must be based on sound pedagogical practices, rather
than as additional elements to traditional instructor-centric environments. The third
generation of e-learning recognises the importance of this fact. Hence, the design of
modern OLEs builds upon the developments that emerged in the second e-learning
generation in order to enhance the pedagogical foundations of online education.
Asynchronous and synchronous interaction between learners and with instructors is
emphasised, allowing for active reflection upon course content and the social
construction of knowledge (Baatard, 2006; Bruckman, 2006; Garrison & Anderson,
2003; Garrison et al., 1999; Hao, 2004; Hiltz et al., 2000; Huang, 2002; Palloff & Pratt,
1999; Salmon, 2006; Stahl et al., 2006; Woo & Reeves, 2008). Such features encourage
learners to make their thoughts and ideas public in an active manner, providing
“opportunities for them to build and refine meanings based on their own experience

and that of their peers” (Barab et al., 2001, p. 109).

In recent years, OLEs have adopted and integrated modern online communicative and
collaborative technologies and platforms such as wikis, blogs, and social networking in
order to further engage learners (Boulos, Maramba, & Wheeler, 2006; R. C. Clark &

Mayer, 2008; Fichter, 2005; Godwin-Jones, 2003; Rich et al., 2009; Usluel & Mazman,
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2009; Wheeler, Yeomans, & Wheeler, 2008). While such technologies have existed for
a number of years, their use in education is not yet widespread and hence a historical
evaluation of their impact on online education is not available. Emerging research has
reported the adoption of wikis, blogs and other platforms in educational programs can
lead to positive educational outcomes and increased learner satisfaction. The
inclusion of collaborative learning and constructivist-based learning strategies is cited
as essential to the effectiveness of such programs (Rich et al., 2009; Usluel & Mazman,
2009; Wheeler et al., 2008). Some potential disadvantages and negative impacts of
tools such as wikis have also been noted in these, and other, studies. Foremost
amongst these are the risks of wikis being ‘vandalised’ (a consequence of a system
which allows anybody to edit anything) or becoming unorganised. The risk of
contributors becoming possessive or defensive of their contributions, resulting in
individualistic competitiveness, has also been identified as a potential disadvantage.
Careful moderation and an emphasis on collaborative learning and assessment have
been proposed as methods of minimising the potential disadvantages of these tools
(Boulos et al., 2006; Wheeler et al.,, 2008). Features such as wikis, blogs and
podcasting are supported in “Blackboard Learn” (Blackboard Inc., 2010) the current

version of the well-known Blackboard OLE — shown in Figure 2.3.
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Figure 2.3 — Screenshot of a blog in Blackboard Learn —a modern OLE

A final element of note in the third generation of e-learning is mobile learning, or ‘m-
learning’, which aims to integrate wireless tools such as mobile phones and PDAs into
the learning process, allowing for location-independent learning opportunities (B.
Alexander, 2004; Chao & Chen, 2009; Kukulska-Hulme & Traxler, 2005; Lépeza, Royo,
Laborda, & Calvo, 2009; Motiwalla, 2007). Mobile learning is very much in its infancy,
however as the adoption of mobile devices with strong multimedia and collaborative
capabilities increases and high-speed data-enabled wireless networks become more

widespread, it is a concept with great potential.

It is worth reiterating that regardless of the technology available to support online
collaboration and interaction, courses must be designed in ways which encourage
learners to actively engage in collaborative learning. Simply having tools and facilities
for collaboration available in an online environment will not ensure that they are used
appropriately or at all (Brazelton & Gorry, 2003; Francescatoa et al., 2006; Markel,

2001). Online course design based on the ideals of constructivism and collaborative
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learning also help to address issues which arise from the nature of online or distance
education — minimising the potential for decreased motivation and feelings of isolation
often experienced by online and distance learners. An emphasis on collaborative
learning in online education leads to greater course satisfaction, better educational
outcomes, and lower rates of attrition (Bruckman, 2006; Hao, 2004; S. C. Hughes et al.,
2002; Mayadas et al., 2009; McConnell, 2000; Norton & Hathaway, 2008; Stacey,
2000).

Having outlined the evolution of distance education and e-learning and the emergence
of constructivist-based pedagogy over technology as a guiding force, the conclusion of
this section will focus on the area of highest relevance to this research — that of
collaborative learning in online education. There has been extensive research
regarding the implementation and impact of collaborative learning in online education,
the area of literature commonly known as Computer Supported Collaborative Learning
(CSCL). Francescato et al. (2006, p. 165) describe the theories and concepts upon
which CSCL is based:

[CSCL] brings together the theoretical contributions of collaborative learning models
and the capabilities of online learning platforms. This approach has attracted the
attention of many experts in different disciplines, primarily because it allows computer-
supported education to go beyond individually centered learning, promoting

collaborative or group learning.

As one of the core principles of constructivism, the importance of collaboration in
computer-supported and online education has long been recognised in the literature.
Brown (1997, p. 125) states that “collaborative learning by means of the new
computer mediated communications systems can extend and support active,
purposeful learning.” A holistic study by Barab, Thomas and Merrill (2001) found that
learners participating in an online course focused on collaboration through discussion
forums did indeed experience deep and meaningful active learning. A focus on
collaborative learning in online education has largely emerged in the third generation
of e-learning, where it has become recognised as an extremely important component
in the design of online courses (Desjardins & van Oostveen, 2008; Haythornthwaite,
2006; Mayadas et al., 2009; McConnell, 2000; Rich et al., 2009; Stahl et al., 2006; Woo

& Reeves, 2008).
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Research has found that the educational outcomes of online learning can equal or
even exceed those of face-to-face learning, with collaborative learning acting as a key
factor (Hao, 2004). An early empirical study by Scott et al. (1997, p. 251) found that
“virtual teams can produce good output and that in the eyes of many of the
respondent students, virtual teams can operate as successfully as face to face teams.”

Later research by Hiltz, Coppola, Rotter and Turoff (2000, p. 120) found that:

When students are actively involved in collaborative (group) learning on-line, the
outcomes can be as good as or better than those for traditional classes, but when
individuals are simply receiving posted material and sending back individual work, the

results are poorer than in traditional classrooms.

Another study by Francescatoa et al. (2006) found correlating results. Comparing
online and face-to-face collaborative learning, it was found that “the online students
did as well as the face-to-face students in terms of both perceived and actual learning
(increase in knowledge)” and that the online students “appeared to be more efficient
in working together” (p. 172). Similar findings have been reported in numerous
studies in the literature (see for example, Bahli & Biyilkkurt, 2005; Cain & Pitre, 2008;
J. Clark, 2000; M. S. Cohen & Ellis, 2002; Curtis & Lawson, 2001; Hooper, 1992; Larson
& Sung, 2009; Mayadas et al., 2009; Oliver, 2001; Stacey, 2000). These studies
highlight the importance of collaborative learning to the effectiveness of online
education. A quote from Zhang and Nunamaker (2003, p. 213) summarises this area of

the literature effectively:

Substantial research has shown that groupware supported collaborative learning leads
to better student involvement, better performance, and higher participation and

productivity than individual learning.

2.2.2 Groupware

As collaborative or group-based tasks become increasingly prominent and complex in
online learning, the software required to facilitate them effectively requires an
increasing level of sophistication. For example, while group discussion can be
supported by a chat room or asynchronous discussion forum, the production of a

lengthy document such as a project plan by a small group of learners is a commonly
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encountered collaborative learning scenario in both face-to-face and online education
(Boud et al., 2001). Such a task requires a more sophisticated tool or application than
a chat room or discussion forum to support it in an effective manner. To provide
appropriate support for such a task, an application is needed that provides centralised
document management, communication facilities, and other facilities like calendaring
to support coordination and collaboration. As discussed in Section 2.2.1, modern OLEs
typically implement numerous collaboration and communication tools, both
synchronous and asynchronous, such as virtual classrooms and discussion forums.
These tools are not always appropriate to support prolonged group work, often being
transitive, in the case of virtual classrooms, or tailored towards all learners in a course,
rather than small groups. Figure 2.4 illustrates the group support tools of Blackboard

Learn (Blackboard Inc., 2010).
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Figure 2.4 — Tools supporting prolonged group work in Blackboard Learn

In order to provide the sophisticated environment required to complete complex or

prolonged collaborative tasks, software known as groupware is often employed
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(Grudin & Poltrock, 1997; Lehtinen et al., 1999; Whatley, 2004). Groupware comes in
two main forms, primarily defined by the manner in which it is implemented and the
context in which it is used. Regardless of the form groupware takes, its purpose is
always to provide an environment which provides the collaboration, communication
and coordination support required to conduct group work. It is worthwhile to mention
at this stage that the definition of groupware varies in both the literature and common
usage. Some definitions of groupware encompass any software or technology that can
be used to support group work such as e-mail, instant messaging and discussion
forums. Although designed to support communication, these tools can be used to
support prolonged group work, albeit with less sophistication than software designed
for the purpose. This thesis uses the term groupware to refer only to software which is
designed to support collaboration or group-based work, including both standalone

applications and group support tools incorporated into environments such as OLEs.

The first form of groupware to be discussed is typically used to support collaborative
group work in enterprise, an area of literature commonly known as Computer-
Supported Cooperative/Collaborative Work (CSCW). While sharing many fundamental
tenets, CSCW is differentiated from CSCL by its focus on enterprise rather than
educational contexts, and related issues such as project outcomes rather than
educational outcomes (Lehtinen et al., 1999). Groupware in enterprise often requires
substantial infrastructure support, with file and database servers, middleware and
local application software needing to be deployed throughout an organisation —
however much of this can be offset via external hosting of the application (Baatard,
2006, p. 24). Prominent examples of these systems are Lotus Notes and Microsoft
Exchange. Such systems provide a persistent environment to meet the collaborative
and communicative needs of an organisation, with features ranging from e-mail
management, discussion forums and instant messaging, to document co-authoring,
version control and workflow management (IBM, 2005; Lehtinen et al., 1999; Mittman
& Jackson, 2001). The adoption and effectiveness of enterprise-oriented groupware
has been linked to a number of factors including organisational culture, the perceived
need for sophisticated collaborative environments, and whether the groupware

environment is able to model the workflow of an organisation (Grudin & Poltrock,
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1997; Lehtinen et al., 1999; Olson & Olson, 2009; Riemer, Steinfield, & Vogel, 2009;
Vandenbosch & Ginzberg, 1997).

The second form of groupware is that which is deployed in a Web-based manner,
requiring only a Web browser to access. Local software support is not required, and
the groupware application is often hosted remotely, thus removing the need for
infrastructure support. This form of groupware is often focused on a specific
collaborative task, such as authoring a document or building a Web site, however
some systems such as Basic Support for Collaborative Work (BSCW) provide a generic
collaborative environment (Appelt & Birlinghoven, 2001; Fraunhofer Institute for
Applied Information Technology, 2005; Mittman & Jackson, 2001). Figure 2.5 shows
the main interface of BSCW, illustrating some of the functionality provided by a wholly

online groupware system.
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Figure 2.5 — Screenshot of BSCW, an online groupware system
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While wholly online groupware typically lacks some of the sophistication and local
system integration available in enterprise groupware, it provides an online
environment accessible anywhere and anytime, which is often platform independent
and available for little or no cost (Mittman & Jackson, 2001). These attributes make
this type of groupware an appealing and appropriate choice for groups of learners
striving to complete a collaborative task. This form of groupware is often employed by
groups of learners in both online and traditional face-to-face courses as it offers an
effective means of content distribution, communication and collaboration that is
available at all times. While both forms of groupware are relevant to this research and
a participation awareness mechanism could be implemented in either form, the
groupware application used in this research is of the Web-based variety, as it best suits
the higher education context. It must also be mentioned that the two forms of
groupware described are by no means rigidly defined or mutually exclusive. For
example, products such as activeCollab (a51 d.o.o. Ltd., 2010), shown in Figure 2.6,

provide enterprise-oriented groupware which is wholly online.
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Figure 2.6 — Screenshot of activeCollab, an enterprise-oriented online groupware system
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During the last ten years the sophistication of Web-based groupware has risen
dramatically. This has been facilitated by the increasing availability of high-speed
Internet connections and development of Web-based technologies, which has resulted
in a diminishing of the distinction between local application software and Web-based
applications. Enterprise-oriented groupware systems such as Microsoft SharePoint
now offer Web-based collaborative environments (Microsoft Online Services, 2009;
Zhu, 2001). The interface design of Web-based applications and groupware has been
the topic of substantial research (Haake, Ochoa, & Cechich, 2007; Wroblewski &
Ramirez, 2005; Zhu, 2001). Amongst these, Wroblewski and Rantanen (2001) present
a number of guidelines for the design of Web-based applications. These guidelines are
primarily concerned with making effective use of the Web browser environment and
the utilisation of visual elements which are both internally consistent and consistent
with those used in other applications and on the WWW. The overarching ideal of
Web-based application and groupware design is to provide an interface which
maximises the Web-based environment, while minimising the cognitive load of the
application by utilising interface elements that are familiar to users. Such ideals and
guidelines have been taken into consideration in the design of GroupShare, the
groupware application developed for this research. The design of GroupShare is

further discussed in Section 3.6.1.

The use of software to support collaboration is by no means limited to this decade or
the emergence of the WWW in the mid-1990s. Prominent in research in the 1980s
and early 1990s were Group Decision Support Systems (GDSSs) — task-oriented
collaborative applications that support electronic meetings (Chidambaram & Bostrom,
1993; DeSanctis & Gallupe, 1987; Eden, 1992; Gray, 1987; Huber, 1984; Rao &
Jarvenpaa, 1991). A GDSS typically involves a physical meeting room containing a
networked computer terminal for each meeting participant and a single group display
screen. Meeting participants are able to participate, communicate and share
information via their terminal with a group leader, or ‘chauffeur’, directing and

structuring the meeting via the group display (Gray, 1987; Huber, 1984).
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A GDSS aims to improve the process of group decision making by removing common
communication barriers, providing techniques for structured decision analysis, and
systematically directing the pattern, timing or content of discussion. (DeSanctis &
Gallupe, 1987, p. 589)

As technology developed, the scope of GDSSs evolved to incorporate audio and video
conferencing over local and wide area networks, including the Internet. Research into
GDSSs has found them to be an effective means of facilitating and improving the
outcomes of meetings, decision making and idea generation when appropriately
implemented and supported (Alavi, 1994; Benbasat & Nault, 1990; Jessup, Connolly, &
Galegher, 1990; Karan, Kerr, Murthy, & Vinze, 1996; Lim, Raman, & Wei, 1994;
Limayem, Banerjee, & Ma, 2006; Pervan, 1998). Similar to the findings of research on
organisational groupware, GDSS effectiveness is influenced by a number of factors
including organisational culture, workflow, group size and composition, and the need
for technological support (Benbasat & Nault, 1990; Jessup et al., 1990; Pervan, 1998).
While research continues in the area of GDSSs, the majority of research in the area
now concerns CSCW groupware technologies, which have a broader scope and often
integrate the tenets of GDSSs. Web-based GDSSs such as “TeamSpirit” (M. Chen, Liou,
Wang, Fan, & Chi, 2007) which could be regarded as a form of specialised Web-based

groupware have also been developed.

Groupware has proven to be an effective means by which to support collaboration in
both educational and enterprise environments. An early example is presented in Kock
Jr and McQueen (Kock Jr & McQueen, 1996), who studied the effects of an
asynchronous groupware application on the outcome quality and productivity of seven
process redesign groups in a higher education context. Recognising the need to
employ a groupware tool that participants were familiar with, the groupware used by
participants in Kock Jr and McQueen was primarily e-mail based. Despite the
rudimentary nature of the groupware tool the outcomes were mainly positive, and
showed a “considerable increase in group productivity, as well as a slight increase in
group outcome quality” (Kock Jr & McQueen, 1996, p. 19). In Manning and Riordan
(2000), students utilising an asynchronous groupware application to support
collaborative learning in an economics class achieved better outcomes than those not

utilising groupware. Students utilising the groupware application remained more
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focused, communicated more and participated more evenly. While the findings of
Manning and Riordan are based on a small sample size, they correlate with the findings
of similar studies, such as Greenlaw (1999), who also investigated the impact of
groupware in an economics course. Both of these studies, and others, recognise the
importance of integrating technology into education based on sound pedagogical

practices, as discussed in Section 2.2.1.

Studies and literature in more recent years also reports positive outcomes due to the
integration of groupware in education. In Nicol and MacLeod (2005), the use of BSCW
(see Figure 2.5) in an engineering design class resulted in an improved level of resource
sharing and collaboration amongst learners. Baudin and Villemur (2009) utilised a
synchronous groupware environment which included features similar to those of a
virtual classroom to support collaborative learning in geographically dispersed groups.
They found no statistically significant differences between the educational outcomes
of face-to-face collaborative groups and distributed groups collaborating via the
groupware environment. Hertz-Lazarowitz and Bar-Natan (2002) found that students
engaged in CSCL performed slightly better than those working face-to-face.
Fjermestad (2004) performed a meta-analysis of 145 collaborative learning studies in
which the communication mode was the independent variable. Findings suggested
that use of groupware or GDSSs “improves decision quality, depth of analysis, equality
of participation, and satisfaction over manual methods” (p. 239). Both of these studies
echo the findings of research such as Hiltz, Coppola, Rotter and Turoff (2000),
discussed in Section 2.2.1, which states that the outcomes of CSCL can be just as, if not
more, effective than face-to-face education, with collaborative learning being the
crucial element. From a CSCW context, research by Duffy (1996), Grudin and Poltrock
(1997), Mittman and Jackson (2001), Rama and Bishop (2006) and Olson and Olson
(2009) all detail and advocate the use of groupware in enterprise environments over

the last two decades.

While papers which advocate the use of groupware and its potential benefits in both
education and enterprise are abundant, and numerous studies have reported
successful and positive outcomes in the areas of CSCL and CSCW, groupware does not

always live up to hopes or expectations. For example, Alexander (2006) attempted to
40



implement groupware-based teams into a large undergraduate class, and found that
“not only did few students choose to be in virtual teams, indicating the tendency of
individuals to maintain the status quo, but those who attempted this were unsatisfied
with the process” (p. 143). Drawing from other studies, Alexander attributes the
failure of the groupware implementation to several key factors:
e A lack of perceived need or incentive to utilise the groupware application
rather than e-mail, which was more familiar to learners.
e A lack of learner support and preparation in regards to the technology and
effective collaboration.
o Alack of time in which to develop trust amongst team members.
Other studies such as Straus (1997), Thompson and Coovert (2003) and Fjermestad
(2004) have also had lacklustre results. Prominent issues identified include confusion
or conflict in group discussions, a lower level of group cohesion, and the need for more
time for groupware-supported groups to complete tasks compared to those in face-to-
face environments. Such issues once again stress the importance of designing,
implementing and supporting collaborative learning and group-based work in a
pedagogically sound manner, rather than as an opportunistic offering — topics as

discussed in previous sections of this literature review.

The phrase ‘anywhere, anytime’ has been used in this thesis and the literature to
describe some of the key advantages of online education and the software used to
support it, referring to the ability for learners to participate from any location and at
any time, as opposed to the single location and time required for traditional face-to-
face learning. Time and location requirements are two of the defining aspects of many
pieces of groupware, communication software and other concepts or technologies
discussed in this literature review. In order to summarise these tools from the
perspective of time and location, Figure 2.7 depicts them upon a ‘time/space matrix’, a
diagrammatic framework often used in human-computer interaction and CSCW
literature (Baecker, Grudin, Buxton, & Greenberg, 1995; Dix, Finlay, Abowd, & Beale,
2004; Johansen, 1988; Mittman & Jackson, 2001).
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Same Place Different Place

| Early GDSSs | Late GDSSs

| Traditional Education | Virtual Classrooms

Synchronous Groupware

Chat Rooms & Instant Messaging

Audio & Video Conferencing

Same Time (Synchronous)

Telelearning

| General Purpose Workstations | OLEs (majority of features)

| Bulletin Boards | Asynchronous Groupware

E-Mail & Discussion Forums

Blogs & Wikis

Early Distance Education

e-Learning (majority of methods)

Different Time (Asynchronous)

Figure 2.7 — Time/Space matrix of group or communication-related software, tools, concepts and technologies

While Figure 2.X is by no means exhaustive, it can be seen that the majority of tools,
concepts and technologies facilitate collaboration or communication between people
in different locations, supporting either synchronous or asynchronous interaction.
While not discussed in this literature review, general purpose workstations and
physical bulletin boards have been included as examples in the ‘same place, different
time’ quadrant. The tools, concepts and technologies in the ‘different place, different

time’ quadrant are of the highest relevance to this research.

Building upon the introduction to constructivism and collaborative learning in Section
2.1, this section of the literature review has explored the central role these learning
strategies play in online education. Collaborative learning is widely regarded in the
literature as a crucial component to ensure the effectiveness of modern online
learning. The evolution from distance education to e-learning has progressed from
attempting to apply traditional pedagogies to new environments, to implementing
constructivist-based and collaborative online learning environments. E-learning is also
reaching a stage where developments are being driven by a desire to provide learning
environments based on sound pedagogy, rather than technological opportunism.
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While modern OLEs have come a long way in supporting collaborative learning both
pedagogically and technologically, the use of groupware is often necessary to support
learners completing complex or prolonged collaborative tasks online. Heavily used in
both educational and enterprise environments, groupware provides the collaboration,

communication and coordination facilities required to work effectively in an online

group.

2.3 Awareness in Groupware

The previous discussion focused upon the emergence of constructivist-based
pedagogies, collaborative learning and the evolution of online education, where
groupware has been identified as a major component in supporting online
collaboration. The final section of this literature review examines the topic of
awareness in groupware, which relates the most directly to the current research.
While an introduction to the core concept and history of awareness is presented, this
section focuses upon areas of the literature which relate to awareness in asynchronous
Web-based groupware environments, and the metrics and presentation of awareness

mechanisms. Dourish and Bellotti (1992, p. 107) defines and describes awareness as:

An understanding of the activities of others, which provides a context for your own
activity. This context is used to ensure that individual contributions are relevant to the
group’s activity as a whole, and to evaluate individual actions with respect to group
goals and progress. The information, then, allows groups to manage the process of

collaborative working.

Awareness is an important factor for all types of collaboration, however in face-to-face
collaboration most awareness occurs implicitly and is often taken for granted. A group
of people collaborating around a single table can hear and see what each other are
doing. Everything from the sound of pen against paper to a person leaving the room
provides valuable awareness information (Biehl et al., 2007; Gutwin, 1997; Gutwin &
Greenberg, 1996, 1998, 2004; Olson & Olson, 2009; Steinfield et al., 1999). In an
online environment this information is unavailable, and group members must often
take explicit measures to make their presence and actions known or to discover the
presence and actions of other group members information (Biehl et al., 2007; Gutwin

& Greenberg, 1996, 2004; Steinfield et al., 1999). The lack of implicit awareness
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information is one of the reasons why OLEs and groupware have been known to
promote feelings of isolation in learners. These feelings of isolation are compounded
by the fact that users can log in to the application at any time in an asynchronous
manner (Carroll, Neale, Isenhour, Rosson, & McCrickard, 2003). Awareness is required
for any type of collaboration, and awareness in groupware is considered to be one of
the most important areas of research in online collaboration (Carroll et al., 2003;
Dourish & Bellotti, 1992; Gross, Stary, & Totter, 2005; Jang, Steinfield, & Pfaff, 2000;
Kirsch-Pinheiro et al., 2003; Preguica et al., 2000; Rittenbruch & McEwan, 2009).

The importance of awareness support in groupware is emphasised by Carroll, Rosson,
Convertino and Ganoe (2006, p. 16), who state that “being aware is not a primary goal,
but is presupposed and prerequisite to all other goals” and that “taking the conscious
time and effort to ‘become aware’ takes time and effort away from the task at hand.”
Research into the issue of awareness in online and computer-mediated collaboration
has been frequent since the mid 1980s — firstly establishing its importance, and then
aiming to discover and refine ways in which to increase the level of awareness in
collaborative environments (Borges et al., 2005; Borges & Pino, 1999; Gross et al.,
2005; Rittenbruch & McEwan, 2009). The literature examining awareness is extensive
and encompasses topics such as the social context of awareness, the development of
collaborative environments to support awareness, the capture and display of
awareness information, and the development of awareness frameworks and models
(Rittenbruch & McEwan, 2009, pp. 13-30). While a thorough examination of all
aspects of awareness research is outside the scope of this literature review (interested
readers see Markopoulos, De Ruyter, & Mackay, 2009), the topics, frameworks and
mechanisms which relate to or provide a context for participation awareness will be

discussed.

The type of awareness which strives to replace the directly observable awareness
information available in face-to-face collaboration is commonly referred to as
“workspace awareness”. Workspace awareness is defined by Gutwin and Greenberg
(2002, p. 412) as “the up-to-the-moment understanding of another person’s
interaction with the shared workspace.” By providing up-to-the-moment information

about the presence and actions of others, workspace awareness aims to facilitate
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direct collaboration in a synchronous environment. Workspace awareness is critical in
synchronous groupware applications where group members collaborate in real time,
such as the joint editing of a text document, or participating in a group drawing or
planning exercise. For this type of collaboration to be successful, workspace
awareness must make users aware of not only who is currently using the system, but
exactly what they are doing, and when they do it. Workspace awareness mechanisms
achieve this by techniques such as showing the cursors of other users and highlighting
which area of the workspace they are currently viewing (Gutwin & Greenberg, 1998,
2002, 2004; Gutwin, Stark, & Greenberg, 1995; Schmidt, 2002). Such a form of
awareness is highly context-sensitive (Borges et al., 2005; Brézillon, Borges, Pino, &
Pomerol, 2004a, 2004b). Examples of early implementations, from Gutwin, Stark and
Greenberg (1995), are depicted in Figure 2.8. Similar techniques and mechanisms can
be observed in modern synchronous groupware, such as virtual classrooms as

discussed in Section 2.2.1.
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Figure 2.8 — Examples of workspace awareness mechanisms, from Gutwin et al. (1995)

While workspace awareness is crucial in synchronous groupware where direct
collaboration is required, the literature indicates that a large proportion of online
collaboration takes place asynchronously (J. Clark, 2000; Curtis & Lawson, 2001; Grudin
& Poltrock, 1997; Tam & Greenberg, 2006). Tasks such as the collaborative authoring
of a document are common in both educational and enterprise environments and
often do not require much, if any, direct collaboration. Grudin and Poltrock (1997, p.
293) describe the process: “Teams writing large documents generally divide or ‘shred’

documents into sections that are assigned to different authors who work in parallel,
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communicating with one another as necessary.” This is known in the literature as
“loosely-coupled” collaboration. Coupling, a term pioneered by Salvador, Scholtz and
Larson (1996), is described in Gutwin and Greenberg (2002, p. 426) as “the amount of
work that one person can do before they require discussion, instruction, action,
information, or consultation with another person.” Thus, loosely-coupled
collaboration involves people working somewhat autonomously and requires less
frequent interaction with group members. Tightly-coupled collaboration, however,
requires frequent, often synchronous, interaction with others (Pinelle, Dyck, & Gutwin,
2003; Salvador et al., 1996). Participating in a virtual whiteboard or discussion activity

with other group members is an example of tightly-coupled collaboration.

The literature suggests that the level of coupling required should be taken into account
when designing groupware systems and the awareness mechanisms they employ
(Churchill & Wakeford, 2001; Gutwin & Greenberg, 1996; Pinelle et al., 2003; Pinelle &
Gutwin, 2003). Loosely-coupled collaboration is of higher relevance to this research,
as participation awareness is intended for primarily asynchronous systems where
group members rarely interact in real time. Long-term collaborative work in education
and enterprise is typically loosely-coupled. Borges, Pino and Salgado (2000, p. 214)

explain the importance of asynchronous awareness mechanisms:

One may easily see that a person cannot make valuable contributions to his group if he
has not perceived previous information concerning the corresponding subject.
Ignoring this information is like participating in a face-to-face meeting with all senses

blocked, being impossible to see or hear other participants.

The research about awareness to support loosely-coupled asynchronous collaboration
focuses on making group members aware of activity in the system since their last visit.
Tam and Greenberg (2006) adapt Gutwin’s workspace awareness to propose a
framework for “change awareness”, transcribing the up-to-the-moment elements of
workspace awareness into the past tense. Adapted from Tam and Greenberg (2006),
Table 2.3 summarises the relationship between workspace awareness and change

awareness.
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Table 2.3 — Workspace awareness and change awareness

Workspace Awareness (present) Change Awareness (past)
. Tightly-coupled Loosely-coupled
Collaboration Sygnchtonoups collaboration Asyncr:/ronoss collaboration
Who Who is in the workspace? Who was here?
Who is participating? Who made changes?
What What are they doing? What has a person been doing?
What object are they working on? What changes have been made?
Where Where are they working? Where has a person been?
Where are they looking? Where were changes made?

The change awareness framework proposed by Tam and Greenberg (2006)
implements awareness at the object level. It highlights changes within individual
objects in a groupware application such as textual documents, blueprints, diagrams
and even images (Tam, 2002). Similar to workspace awareness, the context of change
awareness is of high importance, as an understanding of the context in which change
has occurred is required for users to extrapolate meaning from the event (Borges et
al., 2005; Brézillon et al., 2004a, 2004b). It is more common in this area of the
research for asynchronous awareness mechanisms to be implemented at the
application level, encompassing all objects, users and actions in a groupware
environment. Known under several names including ‘activity awareness’, ‘event
awareness’ and ‘event-based activity awareness’, these mechanisms are typified by
the provision of a list of recent events which have occurred in the system (Kirsch-
Pinheiro et al., 2003; Preguica et al., 2000; Rittenbruch & McEwan, 2009). Events are
generated by users performing actions in the system, many of which are already
discernable in spite of awareness mechanisms, such as contributions of work or
feedback. Other events, such as users logging into the system or downloading files,
would often remain unnoticed if not for awareness mechanisms. Such actions are
sometimes referred to as “passive” or “transparent” actions (Borges et al., 2000; Jang
et al., 2000; Preguica et al., 2000). Providing an explicitly detailed list of recent events
allows group members working asynchronously to be ‘brought up to speed’ on any
activity that has occurred since their last visit. “It is especially helpful for group
members to be cognizant of any modifications to shared objects such as documents or

designs” (Steinfield et al., 1999, p. 83).
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Mechanisms such as event-based activity awareness serve to create common ground
and shared memory, ensuring all group members have an equal understanding of the
state of the environment and group project, regardless of which activities they
participated in (Borges et al., 2000; Borges et al., 2001; Gutwin & Greenberg, 2004;
Jang et al., 2000; Pinelle et al., 2003; Preguica et al., 2000; Rittenbruch & McEwan,
2009). Event-based activity awareness mechanisms have multiple benefits, including
reducing the risk of double-work and integration problems, adding to a group’s shared
knowledge, increasing task cohesion, promoting a natural working environment and
decreasing feelings of isolation — all of which help to support effective collaboration
(Bjgrn, Fitzgerald, & Scopula, 2003; Borges et al., 2000; Convertino, Neale, Hobby,
Carroll, & Rosson, 2004; Farschian, 2001; Kirsch-Pinheiro et al., 2003). Preguica et al.

(2000, p. 71) summarise the importance of awareness in asynchronous collaboration:

Awareness has been identified as important in the development of collaborative
activities because individual contributions may be improved by the understanding of
the activities of the whole group. ... In asynchronous collaborative activities,
awareness information plays a central role in collaboration allowing each user to take

notice of new contributions from other users.

While event-based activity awareness has been implemented in numerous groupware
applications, researchers have noted that “systematic solutions for the awareness
support are not common” (Kirsch-Pinheiro et al., 2003, p. 50), and that “awareness
support presented to date involves localized solutions to specific domain problems,
and isolated approaches and principles that are difficult to generalize to other
situations” (Gutwin & Greenberg, 2002, p. 412). This research addresses these issues
by developing a generically applicable awareness model. While participation
awareness utilises information which is commonly used in event-based activity
awareness, it must be stressed that the two types of awareness are in no way mutually
exclusive. Event-based activity awareness is, important in supporting loosely-coupled
collaboration in asynchronous groupware and should be present alongside any

implementation of participation awareness.
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Kirsch-Pinheiro, De Lima and Borges (2003) proposed a framework named Big Watch
(BW). It was intended to support past event awareness in a flexible and generic
manner that could be utilised in both existing groupware systems and newly
developed ones. To achieve this outcome, BW uses an event-based three-phase cycle
of “registering, monitoring and notifying”. The events and actions within the system
that constitute awareness information are first registered into the framework for
recognition. BW then monitors system usage and notifies users when events occur.
As not all users require knowledge of a potentially very large number of events, BW
focuses on filtering awareness information based on roles and preferences. The
potential for information overload of awareness information is an issue that has been
recognised by several authors (Borges et al., 2001; Pinelle et al., 2003; Steinfield et al.,
1999). BW succeeds in providing a flexible, role-oriented, framework for past event
awareness support, and is an example of an awareness mechanism designed for
generic applicability. BW has similarities to participation awareness in that it defines,
captures and presents awareness information. However, setting it apart from the
current research is the fact that BW, like most other past event awareness
mechanisms, provides explicit details of individual events as opposed to a summarised
or aggregated display. While event-based awareness information is suitable for
communicating distinct and defined actions, it does not lend itself to providing an
overarching representation of participation. Furthermore, BW and similar mechanisms
and frameworks are often heavily role-oriented, in order to minimise the potential for
information overload and increase the relevance of the awareness information
provided to users. The author feels that participation awareness avoids the potential
for information overload by providing aggregated information rather than explicit
details of individual events. As the information provided presents an overview of
participation, the importance of role-oriented relevance is diminished. Furthermore,
an awareness model or framework that is heavily role-oriented is limited in its generic
applicability, as the existence or implementation of user roles varies greatly amongst

groupware applications.
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The types of awareness discussed in this section fulfil two distinct awareness needs in
groupware.  Workspace awareness facilitates tightly-coupled collaboration in
synchronous systems, while change or event-based activity awareness supports
loosely-coupled collaboration in asynchronous systems. These types of awareness rely
on communicating to users exactly what other users are doing or have done.
Participation awareness, as presented in this research, aggregates distinct pieces of
awareness information in order to provide users with an at-a-glance cumulative display
of participation. The concept of aggregation is briefly discussed in Gutwin (1997),
Steinfield, Jang and Pfaff (1999) and Tam (2002), however these examples filter and
summarise explicit information, rather than aggregating it. Reports of awareness
mechanisms which aggregate distinct pieces of awareness information are rare in the
research literature. The best example in early literature is the ‘Participameter’
described by Borges and Pino (1999), one of a number of awareness mechanisms
developed to assist group coordinators in asynchronous groupware environments.
Borges and Pino (1999, p. 71) advocate the use of summarised and aggregated

awareness information:

One may think the greater the amount of information provided the better is the
mechanism, but this is not true. .... Information should appear at the right time and be

as concise as possible to avoid information overload.

In order to summarise awareness information, the Participameter uses percentages to
portray contributions and how users have interacted with content in the groupware
application. For quick recognition, a background colour on a scale from white to blue

is used, matching the percentage (Figure 2.9).
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Figure 2.9 — The Participameter, from Borges and Pino (1999)

The Participameter illustrates the concept of using aggregated awareness information
to provide an at-a-glance summary rather than an explicit list of events. It was
intended for use by group coordinators rather than group members themselves and
“provides the coordinator with elements to decide on what to do when, for example,
the level of participation in a certain item is low: remind people, promote discussion

with some controversial statement or even drop the topic” (Brézillon et al., 2004a, p.

120).

Zumbach et al. (2004) implemented an awareness and feedback mechanism dubbed

“Interaction History” into an asynchronous Web-based collaborative environment.

This research recognised that:
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During computer-mediated communication, data on interaction can easily be recorded,
stored and re-used for feedback purposes. In addition, software interfaces designed
for CSCL allow collecting individual quantitative data that can be used for further
computations in real time. Both data sources combined can easily be used to analyze

individuals’ and groups’ behavioral processes automatically. (p. 90)

This is fundamentally the same technical concept upon which participation awareness
is based. The mechanism implemented by Zumbach et al. recorded the “contribution
behavior of each learner ... and, in relation to all other group members’ contributions,
guantitatively represented [the data] as a pie chart” (p. 91). Unlike Borgs & Pino’s
(1999) Participameter, the pie chart in Zumbach et al. (2004) was intended to benefit
group members by providing them with feedback to help identify problems of
motivation and participation. This feedback could be used as a basis to improve the
effectiveness of collaboration. In more recent publications, the creators of the
Participameter have acknowledged the relevance of providing aggregated awareness
information to participants. “The person may also appreciate if the system tells him
how many contributions he has made and how that relates to the number of
contributions provided by the other participants (aggregated meta-information)”

(Brézillon, Borges, Pino & Pomerol, 2004b, p. 2).

This research aims to create a generically applicable model of participation awareness.
The primary constituent of this model is the participation metrics, as established in the
first supporting research question. While the metrics entail all processing required to
aggregate individual events into meaningful awareness information, the first step is
obviously the definition and capture of events that represent participation in the
environment. Since workspace awareness aims to facilitate direct synchronous
collaboration, the information communicated is transient and not suitable for use as
metrics of participation awareness (Gutwin, 1997; Gutwin & Greenberg, 2002).
However, a number of metrics can be drawn from event-based activity awareness, as
the events conveyed represent activity in the groupware environment. Thus, possible
metrics include directly observable events such as the contribution of work,
participation in online discussion and provision of feedback, as well as transparent
events such as logging in, downloading files and viewing contributions (Borges et al.,

2000; Jang et al., 2000; Preguica et al., 2000; Steinfield et al., 1999). Metrics drawn
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from events occurring in the groupware environment allow for the distinction of direct
and indirect participation. This distinction recognises that users who perform passive
actions such as reading the contributions of others are still participating to some
extent (Beaudoin, 2002; Borges & Pino, 1999; Ogata & Yano, 1998). Such events were

implemented as metrics in the aforementioned Participameter.

Pozzi, Manca, Persico and Sarti (2007) present a general framework for the analysis of
learning processes in asynchronous groupware, based on the works of Henri (1992)
and Garrison and Anderson (2003). Pozzi et al. define three categories of indicators of

participation (p. 172):

e Indicators of active participation, which include the number of messages sent
by individual participants, the number of documents uploaded, the number of
chat sessions attended, etc.;

e Indicators of passive participation, which include the number of messages
read, the number of documents downloaded, etc.;

e Indicators of continuity, that is the distribution of participation along time.

The importance of indirect or passive participation is recognised in this research, and
some actions that can potentially serve as metrics of participation awareness are
listed. In the participation awareness mechanism implemented in prior research by
the author (Baatard, 2006), distinctions were made between contribution,
participation and activity (Figure 1.1). Contribution and participation represented
direct and indirect participation, while activity represented a user’s presence in the
system through actions such as logging in regularly and communicating with other
users. Participants of the this research study (Baatard, 2006) indicated the
guantitative nature of the participation awareness mechanism to be an issue. One
participant stated that “although this [the participation awareness feature] is
important to make sure everyone is contributing, they only reflect the quantity of
participation not quality. Some people may respond less but their responses may be

of a better quality” (p. 51).

53



The measurable metrics of participation in a groupware application are by nature
guantitative, as it is not currently possible for a system to assess the quality of
contributions in an intelligent and autonomous manner. One way of implementing a
qualitative element to the metrics is to introduce a user-driven rating feature, which
allows users to indicate the quality of contributions in the groupware application.
Steinfield, Jang and Pfaff (1999, p. 85) suggest the use of such metrics and state that “a
mixed approach that combines embedded system logging with explicit but optional
provision of information may be a useful compromise”. However, other researchers
warn that requiring or relying upon users to provide awareness information has the
potential to increase workload, cause distraction and result in disuse of such
mechanisms (Carroll et al., 2003; Dourish, 1997; Dourish & Bellotti, 1992; Schmidt,
2002; Steinfield et al., 1999). This research investigates the issue of qualitative metrics
to determine their applicability and effectiveness in a model of participation
awareness. The literature discussed has introduced a number of elements of note
regarding the metrics of participation, including the events that can be captured, the
importance of indirect participation and the quantitative nature of the metrics. The

current research examines these elements in the context of participation awareness.

The second supporting research question concerns the effective presentation of
participation awareness. How an awareness mechanism is perceived, interpreted and
utilised by users is heavily influenced by how it is presented (Endsley, 1995; Gutwin,
1997; Steinfield et al., 1999). The majority of the research hat examines the
presentation or display of awareness information relates to the filtering of information
based on roles and the logistics of presenting explicit information. Such issues are not
the focus of this work as they concern role-based and explicit awareness mechanisms,
while this research aims to provide a model of participation awareness that is generic
and cumulative. Other literature (for example, Correa & Marsic, 2003; Gutwin, 1997;
Hill & Gutwin, 2003) concerning the presentation of awareness information is focused
upon real-time workspace awareness, which also falls outside the scope of this

research.
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Steinfield, Jang and Pfaff (1999, pp. 84-85) discuss the delivery of awareness data in
asynchronous groupware environments, outlining six key attributes. The first of these

concerns the passive or active delivery of awareness:

In the passive situation, the collaborative system monitors particular information and
delivers it without requiring any specific actions on the part of group members.

Active systems, on the other hand, require group members to take specific actions to
request awareness data, and are therefore less intrusive. However, this can result in
the underutilization of awareness data, as well as being an added burden on group

members. (p. 84)

The second attribute discusses whether awareness information is differentiated
between users based on their roles, tasks or expertise within a group. While Steinfield,
Jang and Pfaff make a valid point in stating that “an undifferentiated delivery of
awareness would overload all group members with potentially irrelevant information”
(p. 84), the potential of information overload is greatly lessened in an aggregated or
cumulative awareness mechanism, particularly in an environment which is not role-
based. The third attribute concerns customisation, defined as “the degree of
configurability the users have in determining the awareness information they receive”
(p. 84). A high degree of customisation is appropriate in certain awareness
mechanisms such as event-based activity awareness, as it allows users to filter
awareness data to meet their needs. However, due to its cumulative and aggregated
nature, customisation is largely inappropriate in participation awareness. While users
may be able to customise the way in which data is presented, allowing them to

customise the data undermines the consistency and objectiveness of the mechanism.

The question of awareness information being focal or peripheral is the next attribute
discussed in Steinfield, Jang and Pfaff (1999, p. 84). While the peripheral delivery of
awareness information does not divert the user’s attention away from the task at
hand, in an online environment it is inherently more difficult for the user to absorb
awareness information via peripheral vision or hearing than in face-to-face
environments. Awareness information as a focal point in the environment can be
effective if it is presented as “a well-structured arrangement of inter-related
information” (p. 84) that can be rapidly absorbed, in a manner described by Benford,

Bowers, Fahlén, Marian and Rodden (1994, pp. 654-655) as “seeing at a glance”. The
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fifth attribute concerns the scope of awareness mechanisms and whether they provide
information within the groupware application alone, or across multiple applications,
for example, e-mailing important updates to users. The final attribute of awareness
information display concerns the need to ensure that it can be accessed from any
location and be as independent of specific hardware and/or software as possible. The
online nature of many modern groupware applications reduce the relevance of this
issue, as predicted by Steinfield, Jang and Pfaff in stating that “the World Wide Web
represents an increasingly attractive platform for developing collaborative tools for

widely-dispersed groups” (p. 85).

The nature of participation awareness gives rise to a number of possibilities for its
presentation. Prior research by the author (Baatard, 2006) utilised a numerical
presentation method (Figure 1.1) to represent contribution, participation and activity
as ordinal values. While some explanatory information was provided, the details of
the calculations used to produce the values from events in the groupware application
were not available to participants. This led to suggestions in participant responses that
all calculations should be made transparent to users via documentation or that raw
statistics should be presented (p. 60). At the other end of the spectrum from raw
statistics is the graphical presentation of participation awareness information.
Aggregated, cumulative awareness information based on quantitative data lends itself
well to dynamically-generated graphical representation. The pie chart utilised in
Zumbach et al. (2004) is an example of this, as is the coloured background utilised in
Borges and Pino’s Participameter (1999). Figure 2.9 reveals that the Participameter
was also able to produce a variety of graphs and charts. Further examples can be
found in the contexts of both synchronous and asynchronous online discussion. Viegas
and Donath (1999) proposed an online discussion application with a graphical interface
named Chat Circles. This interface used coloured circles of varying sizes to reveal “the
level of activity, or lack thereof, of each participant” (p. 11). In Chat Circles, each
participant in a conversation is represented by a coloured circle which expands and
increases in brightness with each message, and shrinks and fades during periods of
silence (pp. 10-11). Part A of Figure 2.10 depicts an adaptation of the Chat Circles
interface. The size and brightness of the circles indicates that Jane and John have

participated heavily, while Bob and Mary have been relatively quiet.
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Figure 2.10 — Adaptation of Chat Circles (A) and Babble’s social proxy (B) interfaces

Another graphical approach is that presented by Erickson et al. (1999) in an application
named Babble. The graphical representation of users in Babble, known as the “social
proxy”, involves a circle within which coloured dots represent users. The position of a
dot inside the circle is determined by how actively that user is participating in the
conversation, with users who are sending messages appearing closer to the centre.
Indirect participation or “listening” also influences the position of the dots, measured
by detecting mouse movements and clicks on the interface (pp. 74-75). Part B of
Figure 2.10 depicts an adaptation of Babble’s social proxy, and illustrates high
participation by Jane and John, and low participation by Bob and Mary. These
examples illustrate graphical representations of activity in online discussion and
collaboration which could be adapted for the presentation of participation awareness
information. To address the second supporting question, this research implements a
number of different presentation styles to discover effective methods of displaying

participation awareness.

Before concluding the discussion of awareness in the context of groupware or CSCL, it
is worthwhile examining the concept of awareness-related features and mechanisms in
common online scenarios. Social networking Web sites (Acquisti & Gross, 2006;
Donath & Boyd, 2005; Kim, 2002; Lampe, Ellison, & Steinfield, 2006) such as Facebook,
Friendster and MySpace focus heavily on making users aware of the actions of their
peers. By allowing users to share content and respond to the content of other users,

these services create a high degree of social awareness in an online environment.
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Beyond this, records of user activity, or a lack thereof, are autonomously utilised by
the software in order to raise awareness. For example, on Facebook a lack of activity
by one user will result in suggestions to ‘reconnect’ with the user being made to his or
her associates. Asynchronous discussion forums (Wright & Street, 2007) are
prominent on the Internet and have incorporated numerous awareness mechanisms
intended not only to raise awareness of activity, but to encourage sustained and high
quality contribution. Many discussion forums will announce passive events that would
otherwise go unnoticed such as the number times a thread has been viewed, as well as
highlighting threads of high activity. The facility to rate individual posts or users is
often implemented in discussion forums and online auction Web sites, adding richness
to the communities by facilitating social concepts such as reputation amongst users
(Conte & Paolucci, 2002; Dellarocas, 2006; Dellarocas, Fan, & Wood, 2004; Kim, 2002).
Users who are rated highly or contribute frequently are often rewarded or recognised
by the software in a publicly noticeable manner such as a title or graphical trophy.
These examples represent a few of the features and mechanisms that increase
awareness and encourage sustained and high quality contribution in online scenarios.
Technologically, they are based simply upon the process of recording, processing and
disseminating information available in the environment. The same process underpins
the majority of awareness mechanisms, including participation awareness. Thus, the
concepts and methods of awareness present in the areas of CSCL and CSCW are also
present in all forms of modern communication and collaboration software and

technologies.

This literature review began by discussing the emergence of constructivist-based
pedagogies which have challenged traditional methods of education and have been
adopted across all levels of education. Central to constructivism are concepts
pertaining to the active and social construction of knowledge through interaction
amongst peers, as opposed to the largely passive and one-way transfer of knowledge
between instructors and learners epitomised in traditional education. Collaborative
learning is a constructivist-based learning strategy which implements such concepts by
utilising problem-solving group work amongst learners. Such strategies also foster the
development of interpersonal and group work skills required in the workplace — where

team-based work has been the norm for quite some time.
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The prevalence of the Internet and supporting technologies has also had a dramatic
impact on the way we learn and work. Where distance learning was once achieved via
posted materials, it can now be supported online in OLEs that facilitate not only
content delivery, but also interaction amongst peers and instructors that is a core
principle of active and collaborative learning. Since both modern education and
enterprise have a need to support effectively online collaboration, software designed
to accomplish this has emerged. Known as groupware, it provides the features and
facilities required to work effectively in online environments. Some groupware
applications are entirely Web-based, offering groupware facilities from any location via
a Web browser. This form of groupware is popular in educational contexts due to its
accessibility and affordability. Collaboration in such environments is typically loosely-
coupled, with collaborators working in an asynchronous and independent manner,

sharing resources and communicating via the groupware environment as required.

The literature has found the issue of awareness in groupware environments is crucial
to their effectiveness, as having an understanding of the activities of other group
members provides an important context for one’s own activities. A number of
groupware features known as awareness mechanisms have been developed and
implemented to address this issue. Awareness mechanisms seek to replace the high
level of awareness which is implicit in face-to-face collaboration, but largely diminished
in online environments. A common example of such a mechanism is event or activity
awareness, where a list or summary of recent activity in the groupware environment
informs group members of events of which they may have been unaware. Many
current implementations of awareness mechanisms re not generically applicable and
there is a lack of significant research regarding ongoing and aggregated forms of
awareness and the measurement of participation. The scarcity of literature relevant to
this form of awareness emphasises the unique nature of this research. By defining the
metrics of participation and accurate and effective methods of presenting participation
awareness, this research aims to develop a generically applicable model of

participation awareness.
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It is appropriate at this stage to summarise the theoretical framework of the research

which has been established throughout the literature review (Figure 2.11).

Education & Learning i CSCL & CSCW
Collaboration in Importance of
Constructivism & Participation
Online Education Awareness in
Collaborative Learning Awareness
& Enterprise Groupware

Figure 2.11 — Theoretical framework of this research

As the research concerns the development of an awareness model, the core theories
guiding this research are those which recognise the importance of awareness in
groupware. As detailed in this section of the literature review, awareness facilitates
both synchronous and asynchronous collaboration in online environments and serves
to promote common ground, shared knowledge and task cohesion amongst group
members (Bjgrn et al., 2003; Borges et al., 2000; Convertino et al., 2004; Kirsch-
Pinheiro et al., 2003). The importance of these concepts was established in Section
2.1, which introduced the theories of constructivism and collaborative learning as the
educational and pedagogical background to this research. In Section 2.2 the
importance of collaborative learning in modern online education, and the role of

groupware to support this was established.

60



Chapter 3 - Research Methodology and Design

This chapter details the methodology and design of the research. Included in the
research methodology section is an examination of the research methods selection
processes, explaining how the author came to select the methodology that was used.
The research design section covers the context of the research, including the
groupware environment and participation awareness mechanism, and the context of
the research participants themselves. An overview of all data collection techniques
and mechanisms is presented. The research design section is supplemented by
numerous appendices, reproducing the data collection mechanisms and supporting

documentation in full.

3.1 Research Methods Selection Process

In justifying the methodology used in this research, this section discusses
methodologies which were considered but rejected, the reasons they were deemed

inappropriate, and elements of them that were incorporated into the research.

Experimental methods were considered inappropriate due to the nature of the
research. While experiments are suited to the development of generalisable theories
and models (Babbie, 2004, pp. 221-239; Galliers & Land, 1987; Kaplan & Duchon, 1988;
Nachmias & Nachmias, 1981, pp. 77-101; Orlikowski & Baroudi, 1990) participation
awareness is not something which lends itself to measurement in a controlled and
abstracted environment. A true sense of participation is something which emerges
over time in an authentic group work scenario, and hence it was felt that the external
validity of the model would be undermined if measured in a short term experiment
without regard to context. Furthermore, a comparison or contrast against a control
was not feasible, as the research aimed to develop a model of a mechanism, rather
than assessing its impact. For these reasons, longitudinal and qualitative

methodologies were deemed to be more appropriate for this research.
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Although ethnographic studies have been used in Information Systems (IS)
development (J. A. Hughes, Randall, & Shapiro, 1992; Myers & Avison, 2002; Preston,
1991), ethnography was not deemed to be an appropriate methodology for the
development of a generic model as such studies rely heavily on the social and cultural
context of the people and scenario (Myers, 1997; Myers & Avison, 2002).
Ethnographic studies may be suitable for the development of a system within a specific
organisation, but does not lend itself well to producing a generic model (Williamson,
2002, p. 112). Some social and cultural elements were integrated into the research,
via the collection of participants’ demographic details such as age, gender and

nationality.

Action research is an iterative research methodology which repeats a cycle of
evaluation, implementation and review in order to improve a process or solve a
problem while refining a theory (Avison, Lau, Myers, & Nielsen, 1999). Action research
was deemed inappropriate for the current research as it aims to address an
“immediate problematic situation” (Avison et al., 1999, p. 94) rather than develop a
generalisable theory or model (Benbasat, Goldstein, & Mead, 1987, p. 371). Action
research also involves the researcher becoming an active participant in the field
(Williamson, 2002, p. 112), which is likely to disrupt the natural context needed to
observe participation accurately. The research incorporated the iterative nature of
action research to a degree, by conducting a pilot study followed by a main study, as

detailed in Section 3.3.1.

As the study which prompted the current research (Baatard, 2006) utilised a multiple
case study design, this methodology was initially considered. The aim of this research
was to create a generic model of participation awareness, and hence a case study
methodology was deemed inappropriate due to the heavy focus on the context of the
case (Benbasat et al., 1987; Yin, 2002), which has been said to render the method
“incapable of providing a generalizing conclusion” (Tellis, 1997). This lack of generic
applicability is recognised by Eisenhardt (1989), who states that “the case study is a
research strategy which focuses on understanding the dynamics present within single
settings” (p. 534). While advocating that theory can be built from case study research,

Eisenhardt accepts that such theories can be “narrow and idiosyncratic” (p. 547) due
62



to the method’s reliance on specific case settings. Case study research typically utilises
multiple methods to collect data, including “archives, interviews, questionnaires, and
observations” (Eisenhardt, 1989, pp. 534-535). A mixture of qualitative and
quantitative methods was employed in this research, and elements of case study
methodology were present. Some data analysis was performed from the perspective
of discrete sets of participants, examining units and groups as ‘cases’ in order to

identify trends and relationships.

3.2 Research Methodology

The majority of research in IS, the field of this research, has traditionally been based on
guantitative methods and positivist perspectives, relying primarily on experiments or
statistical analysis to produce objective results with little regard to context and the
more ‘human’ elements (Kaplan & Duchon, 1988; Orlikowski & Baroudi, 1990). The
value of qualitative methods has been recognised in modern research, as has the fact
that when used independently both quantitative and qualitative methods have
weaknesses. Kaplan and Duchon (1988, p. 572) provide an example of this in stating
that “the stripping of context [in controlled experiment conditions] buys ‘objectivity’
and testability at the cost of a deeper understanding of what actually is occurring.”
The use of quantitative and qualitative methods in a single piece of research, often
referred to as mixed methods research, is strongly supported in the literature (Bryman,
2007; Creswell & Tashakkori, 2007; lJick, 1979; Kaplan & Duchon, 1988; Steckler,
McLeroy, Goodman, Bird, & McCormick, 1992; Tashakkori & Teddlie, 1998). When
undertaking mixed methods research, it is important to integrate the quantitative and
gualitative methods, rather than conducting them in parallel or leaning heavily to one
method (Bryman, 2007; Creswell & Tashakkori, 2007; Kaplan & Duchon, 1988, p. 575).
For this to be effective, mixed methods research must be designed as such from the
beginning to ensure that using multiple methods better enables the researcher to

address the research questions (Bryman, 2007).

The integration of quantitative and qualitative methods “has the potential to offer
insights that could not otherwise be gleaned” (Bryman, 2007, p. 9), via the process of
triangulation. lJick (1979) describes several benefits of triangulation, the archetype of

63



which is “convergent validation”, where results are reinforced by consistent findings
using different methods. However, the value of triangulation extends beyond the

testing of reliability and internal validation:

It can also capture a more complete, holistic, and contextual portrayal of the unit(s)
under study. That is, beyond the analysis of overlapping variance, the use of multiple
measures may also uncover some unique variance which otherwise may have been
neglected by single methods. .... Triangulation may be used not only to examine the
same phenomenon from multiple perspectives, but also to enrich our understanding by

allowing for new or deeper dimensions to emerge. (Jick, 1979, pp. 603-604)

The literature strongly supports the use of mixed methods and triangulation (Bryman,
2007; Greene, Caracelli, & Graham, 1989; Jick, 1979; Kaplan & Duchon, 1988; Vidich &

Shapiro, 1955), and therefore this research employed them in its chosen methodology.

A field study (Adams & Schvaneveldt, 1991, pp. 119-127; Babbie, 2004, pp. 281-309)
was the primary methodology employed in this research, as a sense of participation
and hence the perception of participation awareness, is something which develops
best in an authentic scenario; one where participants are working together to
complete a task in which they have a personal investment. While it is important to
measure participation in a natural context, the specific scenario of this context was not
a focus as the research aimed to develop a generic model, thus distinguishing it from a
single or multiple case study (Benbasat et al., 1987; Myers, 1997; Tellis, 1997). The
field study was conducted in a university environment, with participants consisting of
students completing group-based assessable work in semester long units of study,
often known as ‘courses’ in academic institutions. As a primary area in which online
group work takes place, higher education provides an environment that is well suited
to the development of a model of participation awareness. Furthermore, it could be
argued that the measurement of group member participation is of higher relevance in
an educational context than in enterprise. As recognised by Monk-Turner and Payne
(2005) and Barfield (2003), students often have reservations towards group work due
to a number of factors such as relying on others for their grade, the equal distribution
and contribution of work, and finding time to dedicate to the group. These factors
were all evident in prior research by the author (Baatard, 2006), and in this research,

establishing higher education as the most pertinent environment for the development
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of a participation awareness model. Participants utilised GroupShare, a groupware
application developed by the researcher, which provided an online environment
designed to assist them complete collaborative tasks required in their studies. Further
detailed in Section 3.6.1, the application allows file sharing and communication to be
conducted in a centralised online location. GroupShare contained a participation
awareness mechanism (detailed in Section 3.6.2), providing each group with

awareness information regarding the participation of their group members.

As Nachmias & Nachmias (1981, p. 243) state, “no method of data collection is without
limitations, and as a result more than one method of data collection is needed.” This
research utilised a number of qualitative and quantitative techniques to gather data in
order to address the research questions. These techniques fell within two supporting
methods, survey and observation. The survey techniques employed were
guestionnaires (the primary source of data) and semi-structured interviews.
Observation was achieved via the collection of logs in GroupShare throughout the
‘usage period’ — usage period being defined as the duration of group-based work
which participants used GroupShare to support. The usage period of each unit is
defined in Section 3.3.3. The length of this period varied between the participating

units. An overview of the research methodology is presented in Figure 3.1.

Field Study

4 1\

Survey
Pre-Usage Post-Usage Staff Semi-Structured
Questionnaire Questionnaire Questionnaire Interviews

& J

4 1\
Log-Based Observation
‘ Autonomous collection and analysis of logs produced in GroupShare |

& J

Figure 3.1 — Research methodology overview
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The integration of survey in field-based methodologies has been recognised as an
effective combination for the purposes of triangulation (Greene et al., 1989; Jick, 1979;
Sieber, 1973), and it has been acknowledged that survey has a place in both positivist
and interpretive research (Newsted, Chin, Ngwenyama, & Lee, 1996). Survey
techniques such as questionnaires are a popular approach in IS research for a number
of reasons, including ease of administration, strong objectivity and reusability and the
production of generalisable results (Newsted, Huff, & Munro, 1998). The case survey
is a variation of the survey methodology which aims to bridge the gap between
nomothetic and idiographic research by administering and analysing questionnaires
and interviews on a case-by-case basis. This serves to avoid the pitfalls of single case
studies and produce more generalisable results, while maintaining the idiographic
richness of case studies (Larsson, 1993). While this research placed a low emphasis on
the individual cases (groups of students or participating units) and questionnaires were
not administered on a case-by-case basis, case survey principles were utilised in order
to identify trends and relationships specific to individual cases. This allowed each
group’s response to and perception of the participation awareness mechanism to be
properly evaluated, while retaining a consistent scale of measurement. The
guestionnaires and semi-structured interviews administered in this research took place
at the beginning and end of participants’ usage periods, minimising the disruption of

the natural environment.

A novel form of observation was employed, one which was deemed suitable in a field
study where the ‘field’ was a computer software environment, with human-computer
interaction being an important aspect of the research. All participant interactions with
GroupShare were recorded as logs in real-time, providing a complete catalogue of each
participant’s usage of the application. Details of the content and structure of the logs
are presented in Section 3.4.6. While observation has been a supporting and even the
core data collection mechanism of countless pieces of research in various fields
throughout history, the definitions and techniques of observational methodology vary
in the literature (Herbert, 1970). Broad definitions such as Weick’s (1968, p. 358)
“planned methodical watching that involves constraints to improve accuracy” establish
little in the way of actual techniques, and does not specify if an observer should act as

a scientist or a humanist (Herbert, 1970, p. 131). The scientific approach to
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observation involves systematic planning and recording, capturing a more
encompassing set of data that has been subjected to checks for validity and reliability
(Selltiz, Jahoda, Deutsch, & Cook, 1959, p. 200), and often utilising technology to
facilitate collection (Nachmias & Nachmias, 1981, p. 171; Trochim, 2006). The
humanist or “artist” observer aims to paint at richer, more descriptive picture of
events, focusing on what the researcher perceives to be valuable amongst all that is
observed (Herbert, 1970, pp. 131-132). While the humanist approach is of value in
highly qualitative case-oriented research, the scientific approach to observation is

much more likely to result in findings which have external validity and reliability.

Observation via the autonomous collection of logs, which the author has defined as
‘log-based observation’, does not fit within the traditional classifications of
observational methodology. While participants were informed that their actions were
being recorded and it was self-evident in the fact that the participation mechanism and
GroupShare as a whole could not possibly operate if this were not the case, the
recording was autonomous and completely unobtrusive. Hence, while sharing the
hallmarks of direct observation and continuous monitoring, this form of observation
was sufficiently passive and ‘in the background’ as to minimise the possibility of
introducing bias or of the Hawthorne Effect, which has been found to influence
participants subject to this form of observation (Babbie, 2004, p. 286; L. Brown, 2004;
Trochim, 2006). This capitalises on two core benefits of observation in research — the
low impact on the natural setting, and the preservation of the relationship between

the participants and their contextual background:

The data collected by observation may describe the observed phenomena as they
occur in their natural settings. All too many research techniques introduce elements of
artificiality into the researched environment. .... The relationship between a person
and his or her environment is often best maintained in observational studies.
Opportunities for analyzing the contextual background are improved by the
researcher’s ability to observe the environment in operation with the observed.
(Nachmias & Nachmias, 1981, pp. 156-157)

Audio and video recording are often suggested as tools to assist in the capturing of
observational data, allowing the observer to observe in a systematic and thorough

manner that is less prone to bias (Adams & Schvaneveldt, 1991, pp. 242-245; Nachmias
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& Nachmias, 1981, p. 171; Trochim, 2006). Logging can be seen as the audio and video
recorder of a computerised environment. It is without doubt a more quantitative form
of observation, aligning itself with the scientific approach outlined above due to the
systematic and impartial way that logs are autonomously collected. Despite the
somewhat sterile nature of log-based observation, analysis of the resulting data allows
rich and meaningful information to be deduced, such as accurately profiling a user’s
usage of a system over time, or their communicative trends with other users —
information that would be difficult to observe unobtrusively using traditional
techniques. Such applications of log data are presented wherever appropriate, and
used heavily in Chapter 5. When necessary, the content or result of the interaction to
which a log pertains can often be examined, allowing for further qualitative analysis.
Log-based observation is a hybrid methodology, combining elements of traditional
observation, unobtrusive methods such as document or content analysis (Babbie,
2004, pp. 312-340; Nachmias & Nachmias, 1981, pp. 243-266), and similar computer-
based techniques such as that of ‘clickstreams’ (Andersen et al., 2000; J. Brown, 2005;

Montgomery, Li, Srinivasan, & Liechty, 2004).

The methodology employed in this research closely resembles that utilised in Zitter,
Kinkhorst, Simons and Cate (2009). Aiming to improve the design of e-learning
environments, Zitter et al. performed two iterations of a field study in a higher
education group work context. Amongst the data collection methods were a
guestionnaire, interviews with student and staff participants, and monitoring of a
groupware application's usage. The successful usage of a similar methodology in a
closely related area of research strengthens the validity of the methodology of this
research. The use of survey and observation within a field study methodology allowed
for a thorough holistic understanding of the research environment and the
participants’ response to the participation awareness mechanism. The methods
employed were unobtrusive, allowing participants to work on their unit-based group
work and develop a sense of participation with minimal interruptions or reminders
that they were ‘participating in research’. By using a mixed methods approach, the
research was designed to be as appropriate as possible in order to determine the
constituents of participation awareness in a generalisable manner, within the natural

context required to do so.
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3.3 Research Design

Yin (2002, p. 21) states that the main purpose of an appropriate research design is “to
help avoid the situation in which the evidence does not address the initial research
questions.” In order to demonstrate and justify the relevance of the research design
and the data collection techniques which were utilised, Figure 3.2 shows the primary
relationships between these and the research questions. The data collection

techniques are expanded upon throughout the following sections.

Supporting Question 1. What are the key metrics and processes required to
autonomously measure participation in online group work?

S

Primary Research Question. Thorough
What are the constituents of a Holistic
generically applicable model Understanding
of participation awareness for via
online groupware systems? Field Study

Post-Usage Questionnaire

Pre-Usage Questionnaire

& Log-Based Observation
Supplementary Data Sources

r

Supporting Question 2. How can participation awareness be presented in a groupware
interface such that it is deemed effective by those making use of it?

Figure 3.2 — Primary relationships between research questions and data collection techniques

As the source of data with the highest direct relevance to the research questions, the
post-usage questionnaire takes the position of primary data source, from which initial
analyses and observations are made. The pre-usage questionnaire and usage logs
serve as secondary data sources, used in combination with the post-usage
guestionnaire data to further examine and refine observations. This is principally
evident in Chapter 5, where the three data sources are utilised to create unit, group
and participant profiles. Supplementary data sources, such as the student and staff
interviews, allow for further examination and refinement, adding qualitative data to
result in a rich understanding of the field study environment, and addressing the

research questions in an appropriately thorough manner.
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3.3.1 Research Structure

As the data collection period of the research was one university year in length, the
author chose to conduct two iterations of data collection — one in each university
semester, consisting of thirteen teaching weeks apiece. While the first iteration,
dubbed the pilot study, was not a ‘trial run’, experiences and findings from it were
used to make refinements to the second iteration. Amongst the elements which were
evaluated at the end of the pilot study were the suitability and functionality of
GroupShare, participant recruitment procedures, GroupShare account and group
maintenance, and the suitability of all data collection techniques. The pilot study
progressed smoothly and only minor refinements were necessary, the most notable
being an update of the server software used to host GroupShare. The overall research
methodology and design was found to be highly suitable in the pilot study, and hence
the second iteration, dubbed the main study, followed it closely. As there were no
major changes or differences between the pilot and main study, the author felt that it
was appropriate and valid to treat the cumulative data from both studies as a single
combined data set for the purpose of analysis. Distinction between iterations was
preserved, and was taken into consideration where suitable. Similarly, the differences
between units were taken into consideration and data was analysed within the context
of a group, unit or iteration where appropriate. The research structure detailed within

the following sections applies to both the pilot and main study.

Participants of the research were students enrolled in semester long units that
involved group work at a West Australian university. Such units typically entail either
the collaborative authoring of a lengthy document, or the completion of a group
project and associated documentation. Each teaching week normally consists of a
lecture, followed by a practical workshop or tutorial. In units featuring group work,
time is often dedicated to group-based work or meetings. Groups are usually made up
of four to six students who have no prior experience working together. While the
precise nature and duration of the group-based work was dependent on the units and
teaching staff, the scenario described typifies group-based work not only in education
but also in enterprise (Boud et al., 2001; Gibson & Cohen, 2003; Gratton, 2007; Thorley

& Gregory, 1994) — making the chosen environment well suited to the development of
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a generic model. Although most of the students in the participating units had a weekly
face-to-face class, experience has shown that much of the work is completed
individually and distributed online for collaboration amongst group members in a
loosely-coupled (see Section 2.3) manner. Furthermore, a number of the students
were enrolled in the online version of a unit and hence had no formal face-to-face
contact with teaching staff or peers. The disparity between groups who had face-to-
face contact and those who were wholly online was a pertinent factor, which was

addressed in the research.

3.3.2 Participant Recruitment

In order to gain support and participants for the research, an e-mail was sent to
teaching staff delivering units in the same university department as the author, which
is focused upon areas within computer science. Participants were sought from this
department to allow the author to remain in close proximity, and due to the fact that
computer-assisted group work is rarely seen in most other departments. While an
Online Learning Environment (OLE) is present throughout the university, the nature of
this school results in it making heavier use of Web-based resources and technologies
than others do. Students in this school are typically well accustomed to the usage of
OLEs and online communications. The cognitive load associated with implementing
online group work and groupware usage to external departments was deemed
inappropriate and not beneficial to the research. The e-mail was sent by the research
supervisor and the author before the first teaching week of each semester, and gave
an overview of the research and the ways in which support could be offered. It also
provided documents which described the features and potential usage scenarios of
GroupShare. The e-mail and its attachments are reproduced in Appendices B, C and D.
Teaching staff who taught units known to have a major group work component were

approached in person.

Support was requested in either an ‘opt in” manner, where students would be asked to
use GroupShare and participate in the research, or an ‘opt out’ manner, where
GroupShare would be integrated into the unit as the standard online group work
environment, and students were able to opt out of the research and/or usage of the
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application. Several teaching staff offered their support, some choosing the opt in
manner and others the opt out. The nature of the group work and the formation of
groups remained at the discretion of the teaching staff, however efforts were made to
form whole groups from participating students wherever possible to provide optimal
group-based sets of data. Participants and non-participants alike completed the same
group work, as required in the unit. Students who chose not to participate, either
explicitly or by failing to complete the research questionnaires, were able to use

GroupShare in exactly the same manner as participants.

In both iterations of the study, word of mouth resulted in requests from students to
use GroupShare to support group work in units that had not initially offered support.
This was granted after receiving approval from the appropriate teaching staff, and the
group members were sent a consent form and participation instructions. In the main
study, word of mouth from a pilot study participant resulted in receiving support from

a staff member teaching a unit in another department of the university.

3.3.3 Research Implementation and Progression

Figure 3.3 presents a timeline of the implementation and progression of the research

design, from a single-unit perspective. This is expanded upon throughout this section.

. ri 7. Staff
1. Staff support 3. Consent form 3. Usage period .Sta .
. . (log-based questionnaire
obtained administered . ..
observation) administered

NS NS N N
N N N /\>

2. Research

. . . 4. Pre-usage 6. Post-usage 8. Semi-structured
introduced in unit, . ; . . . .
articipants questionnaire guestionnaire interviews
P P administered administered conducted

sought

Figure 3.3 — Timeline of research implementation and progression

Units in which support was offered were visited by the author shortly before or during
the formation of groups and commencement of the unit’s group-based work. Students

were informed of the aims and methods of the research, and a demonstration of
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GroupShare was conducted. As GroupShare is designed to support group work, it was
presented to potential participants as a useful tool, rather than a burden in the name
of research. Students were assured that their participation was voluntary, could be
discontinued at any time, that their choice would have no impact on their grade, and
that all results would be anonymised. The students were given time to discuss and ask
questions, before a consent form (Appendix E) including basic contact and
demographic details was administered to those wishing to participate in the research.
The demographic data in the consent form included age, gender, nationality and
course title; factors which have the potential to influence the dynamics of small group
work (Shaw & Barrett-Power, 1998). For online students, e-mails were sent by the
author and unit staff member in order to introduce the research and request
participation (Appendix F). In lieu of demonstration, an attached document
introduced GroupShare’s main features (Appendix C), and an electronic version of the
consent form was administered. All participants were given an information letter
(Appendix G) that included the author’s contact details and further information

regarding the research.

Once the consent forms had been collected, participants were asked to complete the
pre-usage questionnaire — either in class if the staff member had scheduled time to do
S0, or as soon as possible otherwise. Participants were then free to register an account
in GroupShare and join the appropriate group with their group members. The exact
procedure of this varied between units and the type of support offered. One staff
member offering opt out support provided a list of group members in advance, which
allowed the author to pre-register accounts and place users into the correct groups,
while other units offering opt in support were enrolled in a more ad hoc manner. The
initial rate of participant attrition was high, particularly in units offering opt in support.
This was predicted by the author, based on prior experiences. While students liked the
idea of GroupShare and were open to participating in the research, many of them
simply did not end up finding a need for the application to support their group work.
Judging by the responses to the pre-usage questionnaire, students who did not end up
utilising GroupShare most probably preferred to work primarily face-to-face, or made
use of communication tools such as e-mail and instant messaging to provide any online

group support they needed. Use of these established tools to support group work is
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well documented in the literature (J. Clark, 2000; Fichter, 2005; Grudin & Poltrock,
1997; Ragoonaden & Bordeleau, 2000). Based on the duration of group work, the
usage period varied between units. Some units required group work for only a few
weeks, while others were focused upon semester-long group projects. Figure 3.4
illustrates the usage periods of all participating units, calculated using GroupShare

usage data. Details of each unit and their usage periods are presented in Section 5.1.

Pilot Study (Semester 1, 2008) Main Study (Semester 2, 2008)
1]2]3|a|s|e|7]8|o|10]nf12]|13]| [1|2]3]a|s|6|7[8]0]10]11]12]13
Pilot Study, Unit 1 {P1) Main Study, Unit 1 (M1)
] ] ] Pilot Study, Unit 2 (P2) Main Study, Unit 2 (M2)
Pilot Study, Unit 3 (P3) Main Study, Unit 3 (M3)
Main Study, Unit 4 (M4)
| | | | ™ainstudy, units (vs)

Figure 3.4 — Usage period of units over both studies (each green row represents a different unit)

Throughout the usage periods, the author responded to participant enquiries via the
discussion forums available in GroupShare and e-mail. Enquiries from participants fell
into two main categories, which were addressed as follows:
e Group member changes or issues:
o Enabling/Disabling of group enrolments, with approval of teaching staff.
e GroupShare enquiry, error report or feature request:

o Enquiries addressed, errors fixed and minor features implemented.

Group member changes were regular early in the usage periods, for common reasons
unrelated to the research. For security and confidentiality reasons, participants were
not able to remove themselves from one group and join another, hence requiring the
assistance of teaching staff or the author to implement group membership changes.
Enquiries regarding GroupShare and its features were received infrequently
throughout both iterations of the study. Reported errors were fixed, and minor
enhancements to the application were made as requested. An example of such
enhancements was allowing multiple lines of input containing line breaks in the live
chat feature, rather than the single line input that was originally implemented. In the
pilot study, out-of-date server software resulted in small amounts of downtime during
which GroupShare was unavailable. Every effort was made to minimise this, however

upgrading the software was carried out between iterations of the study, as it was
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deemed too large a potential inconvenience to participants should it not go smoothly.

GroupShare did not suffer any downtime in the main study.

Towards the end of the usage period of each unit, the post-usage questionnaire was
made available to participants, announced and accessible via GroupShare. A visit to
participating units was conducted wherever possible, to announce the post-usage
guestionnaire and thank participants for their support. A questionnaire for the
teaching staff providing support was also administered at this stage. Staff members
had been informed of this questionnaire at the start of the semester, when discussing
their support of the research. Participants were informed that they were welcome to
continue using GroupShare after the completion of their unit’s group work, and that
the application would remain available until the end of semester. Semi-structured
interviews were conducted towards the end of semester with participants who
indicated that they were willing to be interviewed in the post-usage questionnaire and

consent form.

3.4 Data Collection Techniques

3.4.1 Questionnaire Design and Conventions

The survey component of the research involved a pre-usage and post-usage
qguestionnaire for student participants, as well as a semi-structured interview with
those who were willing. Teaching staff offering support in their units were asked to
complete a staff questionnaire and attend a semi-structured interview. The
guestionnaires formed the primary source of data, and hence great care was taken to
ensure they were well designed. While data was gathered in the form of logs (Section
3.4.6) throughout the usage periods, the students were using GroupShare to assist in
their unit-based group work, rather than consciously ‘participating in research’.
Hence, the questionnaires are the primary events in which participants explicitly and
directly assist in the collection of data, providing, as Drew, Hardman and Hart (1996, p.
302) put it, a “link between the researcher and the data”. Questions were worded
neutrally, to avoid indicating a bias towards specific answers, and the language

avoided being overly technical or using colloquialisms, both of which can confuse or
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deter respondents. Care was taken to ensure that questions were not double-
barrelled or ambiguous (Babbie, 2004, pp. 244-250; de Vaus, 2002, pp. 96-99;
Nachmias & Nachmias, 1981, pp. 223-227). All questionnaires were pre-tested with
the research supervisor, an academic university staff member unrelated to the
research, and a small number of university students known by the author in order to

refine the clarity of the questions further (Babbie, 2004, p. 256).

The questionnaires were administered online, utilising a simple Web-based interface
which presented each section of a questionnaire individually (Figure 3.5). This was
done to present the questionnaires to participants in a more manageable manner, to
encourage their completion (Babbie, 2004, pp. 250-251; de Vaus, 2002, p. 110). A
welcome and some instructions were provided in the first section of each
guestionnaire, explaining the format of the questionnaire and pertinent information
regarding the research. Each section was headed with a title and short summary of
what the section regarded, and included any instructions or resources relevant to that
section. Where appropriate, questions included short instructions regarding how to
respond, or providing further information about the content of the question. For
example, “Check all that apply” in a question offering multiple checkboxes, and
“Assuming a rating scale of 1 to 5 stars” in a question concerning rating group member
contributions. Each of these levels of instructions and information play an important
role in making questionnaires clearer to respondents, ensuring the questions are
understood and answered in the correct manner (Babbie, 2004, pp. 255-256; de Vaus,
2002, pp. 109-110; Nachmias & Nachmias, 1981, pp. 230-232). Responses to the
guestionnaires were validated in real-time, ensuring that required questions could not
be left blank, and that questions had been completed correctly and completely where
such validation was possible. Questions that failed validation were highlighted when

attempting to proceed to the next section of the questionnaire.
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The following questions concern your current enrolment at Edith Cowan University.

8. What course or degree are you currently enrolled in at ECU?
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Figure 3.5 — Web-based questionnaire interface, showing a single section

Several types of questions were asked throughout the questionnaires, aiming to garner
the most appropriate and detailed form of response, without requiring undue amounts
of time and effort from participants. Likert-type (Babbie, 2004, pp. 169-170; de Vaus,
2002, p. 102; Likert, 1932) questions were common in all questionnaires, deemed
highly appropriate to capture data relating to participant attitudes. While Likert-type
‘questions’ were in fact statements, they will be referred to as questions for the sake
of readability and consistency. A five point scale was used, allowed participants to
select ‘Strongly Disagree’, ‘Disagree’, ‘Neutral’, ‘Agree’ or ‘Strongly Agree’. Despite
taking more space, Likert scales were always labelled in full, as this has been found to
increase reliability and wvalidity (Krosnick, 1999; Krosnick & Berent, 1990;
O'Muircheartaigh, Gaskell, & Wright, 1995; Schaeffer & Presser, 2003). Series of
Likert-type questions are often presented in a matrix format, which makes effective
use of space and can assist respondents by being both faster to complete, and making
it easier for them to compare their level of agreement or disagreement with their
responses to previous questions in the matrix (Babbie, 2004, pp. 253-254). However,
Babbie also warns that the matrix question format “can foster a response-set among
some respondents: They may develop a pattern of, say, agreeing with all statements”

(p. 254). The author tried for an optimal layout by arranging Likert-type questions
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such that while the responses were lined up to facilitate rapid response, they were
divided by the question text, encouraging respondents to read the question thoroughly
before answering. Furthermore, care was taken to use both positive and negative
phrasing in series of Likert-type questions, to discourage acquiescence (de Vaus, 2002,
pp. 107-108; Krosnick, 1999, pp. 552-555; Nachmias & Nachmias, 1981, p. 244). Matrix
format Likert-type questions were employed in select areas of the questionnaire; small
sets of highly related questions that the author felt would benefit from the
comparative answering technique previously described. As these sets consisted of
only four questions each, the likelihood of a response-set or acquiescence developing

was minimal.

Offering a neutral response in a Likert scale is sometimes discouraged, however the
author felt it appropriate as it was perfectly likely that some participants would have
no distinct opinion in regards to some questions (de Vaus, 2002, pp. 105-106).
O'Muircheartaigh, Krosnick and Helic (2000) support the inclusion of a neutral

response, finding that:

Contrary to the satisficing perspective, omitting the middle alternative did not lead
people to report meaningful attitudes that they would otherwise not have bothered to
describe, instead taking the “shortcut” of selecting the middle alternative. Rather,
omitting the middle alternative significantly decreased the validity of responses and
increased the amount of random error variance in responses, suggesting that people
who genuinely belonged in the middle of the scale made essentially random choices

among the alternatives. (p. 20)

In most sections, series of Likert-type questions were supported by open-ended
guestions, which can help to provide context for neutral, and other, responses. The
guestions had no default or pre-set values, ensuring that answering neutrally took as

much effort as selecting any other answer.

Closed questions were used where there were a small number of possible responses.
The questions and responses were carefully worded to ensure that they addressed
each other, and that the responses were mutually exclusive and exhaustive (Babbie,
2004, pp. 245-246; de Vaus, 2002, pp. 100-101). Depending on the question at hand,

respondents were able to either select a single response, or check multiple responses.
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Closed and Likert-type questions were utilised more frequently than open-ended
questions throughout the questionnaires as they were found to be the most
appropriate, and allowed for more efficient coding of responses. Additionally, such
question types are quicker and easier for respondents to answer, helping to alleviate
the length of the questionnaire and encourage completion (de Vaus, 2002, pp. 99-
100). When a question had a number of likely responses but not all possible answers
could be quantifiably listed, an ‘Other’ response was available, allowing respondents to
enter their own text. Such questions are described by Bordens and Abbott (2002, p.
222) as “partially open-ended items”, retaining the simple coding benefit of closed

qguestions, while ensuring that they are able to capture all possible responses.

Open-ended questions were used to supplement the quantitative data gathered via
Likert-type and closed questions with qualitative data. Such questions were typically
placed towards the end of a questionnaire section, asking overarching questions to
encourage respondents to give further details or mention things that were not covered
by the closed and Likert-type questions. The unstructured and unrestrained nature of
open-ended questions ensured that the data gathered in the questionnaires was as
rich and comprehensive as possible (Babbie, 2004, pp. 245-246; Burns, 1996; Krosnick,
1999; Nachmias & Nachmias, 1981, pp. 212-215).

A final type of question, a ranking question, was utilised in the questionnaires. Due to
the contextual nature of such questions, discussion of them has been included in the

overview of the pre-usage questionnaire — where the first of these questions occurs.

3.4.2 Pre-Usage Questionnaire

The pre-usage questionnaire was administered before participants began using
GroupShare, after the research had been introduced and the application had been
demonstrated. Where time did not allow participants to complete the questionnaire
at this stage, they were advised to complete it as soon as possible. Links to the
guestionnaire were available both on the login page of GroupShare, and in an

announcement made on the application’s Message Board.
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The primary purpose of the pre-usage questionnaire was to gain an understanding of
participants’ existing attitudes and opinion towards group work, working online, and
the measurement of participation. The questionnaire consisted of six sections (Table
3.1), which ranged from those regarding background and demographical details, to
focused sections concerning participation in group work and groupware. The full pre-

usage questionnaire can be found in Appendix H.

Table 3.1 — Sections of the pre-usage questionnaire

Section # Section Title
1 Internet Usage & Experience
2 University Enrolment Details
3 Group Work
4 Group Support Software (Groupware)
5 Participation in Group Work
6 Measuring Participation in Online Groupware

The first pre-usage questionnaire section was entitled ‘Internet Usage & Experience’,
aiming to gather background information regarding the participants’ level of ‘Internet
literacy’. The section asked questions regarding the frequency and duration of
Internet use, where it was used, what for, and the connection speed most commonly
used. The section concluded with two Likert-style questions, asking participants to
indicate if they consider themselves to be experienced Internet users, and if they often

use resources on the Internet to support their studies.

Section two was titled ‘University Enrolment Details’. It asked participants which
degree they were enrolled in, whether they were undergraduate or postgraduate
students and whether they were studying part or full time. Participants were also
asked about their current mode of study - either on campus, online/external, or a mix
of the two — and which study mode they typically prefer. This section served to gain

further insights into the background and context of participants.

The third section, ‘Group Work’ began by asking students how many times they had
been required to work in a group as part of their university studies, and how much of
this work had been conducted in an online environment. A series of Likert-type
guestions followed, regarding various aspects of group work in an educational context.

The topics covered included whether participants found group work to be more
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challenging than individual work, whether it was more appealing, and whether they
felt they learnt more, as well as the importance of equal participation and if they had
experienced equal participation in prior group work. The section also asked
participants to identify their primary means of contacting group members when
completing group work at university, and open-ended questions regarding what they

liked most and what they liked least about group work concluded the section.

The fourth section was called ‘Group Support Software (Groupware)’. It asked
participants if they had utilised the online learning environments used to manage
courses and units at university, and if they had ever used groupware to support group
projects unrelated to their studies. Participants were asked to identify the groupware
applications used, and provide an open-ended summary of what they were used for if
applicable. The section ended with two Likert-style questions, asking students if they
felt that the use of groupware to support group work was beneficial, even when some
face-to-face contact is possible, and if they felt that groupware was more beneficial

than using a general communications tool such as e-mail or a discussion forum.

Section five, ‘Participation in Group Work’, opened with a Likert-type question asking if
participants believed that participation in group work involved more than the direct
contribution of work. The next question asked participants to indicate the importance
of several aspects of participation in group work - contributing work, communicating
with group members, remaining up-to-date with the overall status of the project, and
providing feedback on the work of other group members. This question utilised a
Likert scale, however ‘Important’ and ‘Unimportant’ replaced Agree and Disagree. The
following two questions required participants to rank aspects of direct and indirect
participation, indicating which aspects they found to be the most important. The
author recognised that doing so could be difficult for some participants, particularly in
the case of direct participation, as all of the aspects listed were highly desirable. Both
guestions were followed by an open-ended area in which participants could elaborate
on their rankings. Had a Likert scale or other form of rating been used for these
questions, it is likely that responses would have been almost entirely in the highly
positive range, adding little to the research. This is recognised by Krosnick (1999, pp.

555-556), who cites numerous works in stating that ranking questions yield higher-
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quality data, are less prone to mistakes, are more reliable, and manifest higher
discriminant validity than rating-based questions. Implementing a ranking question
forced participants to evaluate each item and consider its importance in relation to the
other options. However, ranking questions are much more time consuming and
generally more difficult to complete than rating-based questions, and hence they were
used sparingly in the questionnaires (Alwin & Krosnick, 1985; Krosnick, 1999; Munson
& MclIntyre, 1979). Section five ended with two open-ended questions, asking
participants what they felt were the most important aspects of participation in group
work, and what approaches they had used to judge the participation of group

members in prior group work.

The final section, section six, was titled ‘Measuring Participation in Online Groupware’.
A series of Likert-type questions asked if participants found it difficult to keep track of
participation in online group work, if they felt it would be useful to have a better
understanding of their group members’ participation, and if they felt that it would be
useful to know more about passive or unseen actions. The section also asked if
participants felt that the quality of contributions was more important than the
guantity, and asked how honestly they felt they would rate the contributions of group
members both in groupware environments and face-to-face. The section concluded
with an open-ended question asking participants what impact they felt a display of

group member participation would have in a groupware environment.

An open-ended area gave participants the opportunity for any further comments
before submitting the questionnaire. At a length of 46 questions, not including
multiple part questions and sub-questions, the author admits that the pre-usage
guestionnaire was quite long. Great care was taken to encourage its completion;
adequate instructions were provided, the questions were clearly phrased, and the
interface made answering questions quick and simple. Supplemented by presenting
one section at a time, the author feels that the length of the questionnaire was

managed as well as possible.
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3.4.3 Post-Usage Questionnaire

The post-usage questionnaire was made available to participants towards the end of
their expected usage period, typically a week or two in advance of the due date of
their group project. While the length of the usage period varied between participating
units due to the duration of group projects, the author feels that all participants had
adequate time using GroupShare and were exposed to the participation awareness
mechanism for long enough to answer the post-usage questionnaire. The post-usage
guestionnaire was administered in the same way as the pre-usage questionnaire —
online, with links available from GroupShare. Wherever possible, the author visited
participating units towards the end of their usage period to announce the availability
of the post-usage questionnaire, respond to any questions regarding GroupShare or
the research, and thank students for their participation. When this was not possible,
the teaching staff was asked to make mention of it. Towards the end of each
semester, a reminder e-mail was sent out to participants who had not completed the

post-usage questionnaire.

The post-usage questionnaire consisted of five sections (Table 3.2). As the primary
data source of the research, the post-usage questionnaire aimed to explore the
participants’ thoughts, experiences and perceptions of the participation awareness
mechanism in GroupShare. It also sought to gather data regarding GroupShare as a

groupware application. The full post-usage questionnaire can be found in Appendix I.

Table 3.2 — Sections of the post-usage questionnaire

Section # Section Title
1 General Group Work & GroupShare Usage
2 General GroupShare Feedback
3 Participation Awareness — General Feedback
4 Participation Awareness — Presentation Styles
5 Participation Awareness — Actions & Metrics

The first section of the questionnaire, ‘General Group Work & GroupShare Usage’,
began by asking participants about the frequency and duration of their GroupShare
usage, and any notable usage spikes or lulls their group experienced during the usage
period. The section also asked how often they had face-to-face contact with their

group members, the frequency of any other forms of contact, and finished with an
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open-ended area for any further comments regarding their or their group’s

GroupShare usage.

Section two, ‘General GroupShare Feedback’, sought feedback on GroupShare as a
groupware application, inclusive of but not in particular relation to the participation
awareness mechanism. Likert-type questions asked participants if GroupShare made
their group work easier to manage, if the interface was effective, if it made
communications easier and if they felt it had an overall positive effect on their group’s
performance and outcomes, amongst other questions. The section concluded with
three open-ended questions, asking participants to identify which aspects of
GroupShare they liked the most, which ones they liked the least, and make any
suggestions for improvement. In addition to requesting feedback regarding
GroupShare for further research and development of the application, this section
aimed to gather data which could confirm that GroupShare was a suitable application

in which to conduct research into participation awareness.

The third section was named ‘Participation Awareness — General Feedback’. It advised
participants to answer questions from a general perspective of the mechanism, as
guestions relating to the different presentation styles would follow in the next section.
Reproducing the structure of the previous section, section three consisted of a series
of Likert-type questions followed by open-end questions. As these questions are
central to the research, they have been fully reproduced below in Table 3.3. All

questions utilised the standard five-point Likert scale described previously.

Table 3.3 — Section 3 of the post-usage questionnaire (‘PA feature’ refers to the participation awareness mechanism)

Q# Question

18 | I placed a significant amount of importance on the PA feature

19 | feel that the PA feature accurately reflected my participation in the group

20 | Ifeel that the PA feature accurately reflected the participation of other group members
21 | found that the PA feature encouraged me to be more active in the group

22 | found that the PA feature encouraged me to work harder

23 | found that the PA feature helped me to understand my group members

24 | found that the PA feature made group work more stressful

25 | found that the PA feature made group work more competitive

26 | The PA feature made it easier to keep track of how much group members were participating
27 | Overall, | found the PA feature made group work more enjoyable

28 | Overall, | found the PA feature to have a positive effect on the group
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Section three closed with two open-ended questions, asking participants to identify

the positive and negative impacts of the participation awareness mechanism.

As section four, ‘Participation Awareness — Presentation Styles’, concerned the
presentation styles, the introduction to the section contained a link to a page
containing examples and descriptions of each style (Figure 3.6). This was to refresh
the memory of participants who may not have used some styles heavily, or had not

used GroupShare in some time.
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Figure 3.6 — Web page containing examples and descriptions of presentation styles

The first question in the section asked participants to identify how frequently they
switched between the different presentation styles. This was followed by three
guestions in which participants needed to nominate which style they felt provided the
best at-a-glance information, the most useful information, and which style was the
most visually appealing. The next two questions required participants to rank the four
styles from most to least preferred and most to least accurate. As with previous
ranking questions, open-ended areas were available should participants wish to
elaborate on their rankings. Ranking was utilised in these two questions as they were

of key importance to the evaluation of the styles, and hence the extra detailed
85



captured via rankings was desired. Ranking was not utilised in the previous three
guestions as completing a ranking question takes more time and effort, hence their
use was limited to where they were most beneficial (Krosnick, 1999, p. 555). The
section concluded with an open-ended area for further comments regarding the styles

or the presentation of participation awareness in general.

Section five was the final section of the post-usage questionnaire, entitled
‘Participation Awareness — Actions & Metrics’. The first question asked participants if
they had read the information about the participation awareness mechanism that was
available in GroupShare, such as its topic in the help or the glossary of terms. A series
of Likert-type questions followed, asking participants if they had a reasonable
understanding of how the mechanism worked, if they felt that the actions influencing
it were appropriate, and if any actions influenced the mechanism more or less than
expected. An open-ended area allowed participants to specify which actions had
unexpected amounts of influence, if needed. The section also asked participants if
they made an effort to rate the files/forum threads of their group members and if they
felt the ratings should have a larger impact on the participation awareness mechanism.
The final two Likert-type questions asked if knowing that the mechanism relied
primarily on quantity over quality influenced their perception of its accuracy, and if
they feel that the mechanism reflected the overall quality of their group members’
participation. The final question was an open-ended area for further comments

regarding the actions and metrics of the participation awareness mechanism.

As with the pre-usage questionnaire, an open-ended area for comments was available
prior to submission of the questionnaire. While the post-usage questionnaire totalled
47 questions, it contained less multiple-part questions and sub-questions, which
resulted in it being marginally shorter than the pre-usage questionnaire. Regardless,
the length was managed in the same manner — via an efficient interface, clear
instructions and questions, and the presentation of one section at a time. There is a
degree of commonality between certain questions within and between the
guestionnaires, facilitating comparisons between participant responses. These are

examined in Chapter 4.
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3.4.4 Staff Questionnaire

The staff questionnaire was made available to the university teaching staff lecturing
the units which participated in the research. Teaching staff were asked to complete
the questionnaire towards the end of their unit’s usage period, and a reminder e-mail
was sent towards the end of each semester. As the requests to complete the
questionnaire came during busy times — the end of a unit’s group-based work and the
end of semester — the author endeavoured to keep the questionnaire simple and
concise. As it was probable that some teaching staff had not found a need to utilise
GroupShare themselves, the majority of questions remained general, concerning group
work. The staff questionnaire contained three sections (Table 3.4), and was envisaged
as a minor supporting data source with a small number of respondents. The full

questionnaire can be found in Appendix J.

Table 3.4 — Sections of the staff questionnaire

Section # Section Title
1 Participation in Prolonged Group Work
2 Participation Awareness
3 Aspects of Participation

The first section of the staff questionnaire was titled ‘Participation in Prolonged Group
Work’. The questionnaire defined prolonged group work as spanning across several
weeks or months, and asked teaching staff to respond based on their experiences in
units they lecture. Likert-type questions asked teaching staff if students preferred
group work to individual work, if students often used online methods to complete
group work even when studying on campus, if the staff member found it difficult to
have a good understanding of individual student participation during group work and
while assessing group work. Teaching staff were also asked if they usually only heard
about a problem within a student group when one of the members came to them
regarding it. The Likert-type questions were followed by open-ended questions which
asked what measures the staff member had in place to ensure student participation
during group work, and what measures they used to check student participation after
its completion. The final question of the section was also open-ended, asking what
factors the staff member used to form an initial perception of a student's participation

in group work.
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Section two was titled ‘Participation Awareness’, and concerned the inclusion of a
participation awareness mechanism in a groupware environment such as GroupShare.
As it was likely that the teaching staff had last seen the mechanism during the
application demonstration at the beginning of the usage period, a link to a page (Figure
3.6, above) containing examples and descriptions of the participation awareness styles
was available in this section. The section asked if the staff member felt that a
participation awareness mechanism would benefit them in assessing student
participation in group work, and if they felt that it may have a negative impact on
some groups/individuals. An open-ended area was available to clarify the response to
this question. The questionnaire then asked if the staff member felt that participation
awareness would encourage students to be more active in their group, and if they felt
the feature would benefit students overall. Next, the questionnaire asked teaching
staff if they had used GroupShare’s staff interface to view student groups during the
usage period, and if so, whether they found the participation awareness mechanism
easy to understand and whether it reflected their own perceptions regarding the
participation of students. The section ends with a Likert-type question asking teaching
staff if they would like to use GroupShare to support group work in the future, and an
open-ended question asking them to summarise any feedback students provided

regarding GroupShare or the participation awareness mechanism.

The final section, ‘Aspects of Participation’, resembled section five of the pre-usage
guestionnaire, beginning with a Likert-type question asking teaching staff if they
believed that indirect participation was is important part of group work. This was
followed by a question asking teaching staff to indicate the importance of four
different aspects of group work using a Likert scale — a parallel to a question in the
student pre-usage questionnaire. Next was an open-ended question asking teaching
staff to list what they felt were the most important skills or qualities for students to
demonstrate when participating in group work. The final questions concerned student
complaints in regards to group work, asking the staff member to indicate the
frequency of common complaints — lack of timely contribution, lack of communication,
low quality contribution, and group members failing to remain up-to-date with the
project. An open-ended area allowed teaching staff to list any other complaints they

received in regards to group work.
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3.4.5 Semi-Structured Interviews

To support the questionnaires and provide further qualitative data, semi-structured
interviews were conducted on a small sample of student participants, and teaching
staff lecturing participating units. Student participants were able to indicate their
willingness to be interviewed on the consent form and in the post-usage
questionnaire. Interviews were arranged via e-mail and conducted towards the end of
semester. Being semi-structured, the interview scripts contained a relatively small
number of questions, each with possible probes and sub-questions to be utilised as the
progress of the interview dictated (Babbie, 2004, p. 266; Nachmias & Nachmias, 1981,
pp. 197-200). Both interviews consisted of two main sections, the first concerning
group work and GroupShare usage, and the second concerning the participation
awareness mechanism. For both interviews, a page of terminology and definitions was
on hand, should anything need clarification, and printed examples of the participation
awareness presentation styles were also available, should the interviewee wish to view

them. The student and staff interview scripts can be found in Appendices K and L.

The first section of the student interview script began by asking about what
GroupShare was used for and how often it was used. It then asked how the group
work experience compared to previous group work experiences, if it was more
pleasant than originally anticipated, and if the interviewee felt that this was influenced
by using GroupShare. Also covered was discussion of several features of GroupShare,
and issues relating to or arising from face-to-face contact outside of GroupShare. The
staff interview asked how students responded to the unit’s group work requirement,
how they responded to using GroupShare, how frequently the staff member saw
students working in GroupShare and how well the students performed compared to
previous semesters. Probing questions explored whether the staff member felt that
this was influenced by the use of GroupShare. The section also covered the teaching
staff’'s usage of GroupShare’s staff interface and any suggestions to improve the

application.

The second section of the student interview script covered the participation awareness

mechanism, asking the interviewee if it influenced the way they worked, if anybody in
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their group attempted to manipulate it, and if they felt that any actions did not
influence the mechanism as expected. The interview then addressed the issue of
guantity versus quality, asking the interviewee if it influenced how they felt about the
participation awareness mechanism. Discussion of the impact of ratings and the
different presentation styles followed, before the interview concluded by asking the
interviewee if they had any further thoughts or issues to raise. In the staff interview,
the second section began with the presentation styles, asking which one the
interviewee found the most visually appealing, which one they thought would be the
most useful to students, and which one they thought provided the most useful
information for staff viewing student participation. The section also discussed the
issue of quality versus quantity, and the potential for using the participation awareness

mechanism to assist in the assessment of student participation in group work.

While parts of the interviews bore similarities to the questions asked in the
guestionnaires, care was taken to minimise repetition. Interview questions and topics
sought further information and details, or addressed issues covered in the

guestionnaires from a different perspective.

3.4.6 Log-Based Observation

Observation was achieved in the research via the recording of user interactions with
GroupShare in the form of logs. The log-based observation was an entirely
autonomous and unobtrusive process, ensuring that it did not influence participants or
introduce bias, as other methods of observation are known to do. Such logging is
standard in most applications, with logs playing a key role in system auditing and
responding to security threats and often being employed in features throughout an
application (J. Brown & Baatard, 2008; Price, 1997; Scarfone & Mell, 2007). The
participation awareness mechanism in GroupShare utilises the logs gathered by the
application as its data source. Figure 3.7 shows some logs, as gathered by GroupShare.
The logs are stored in a table of a relational database, and feature relationships to
values in other tables — For example the ‘action_type’ field is linked to a table
containing the number of Contribution points, Communication points and Activity
points associated with each type of action (the content of this table has been
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reproduced in Table 3.6).

The ‘action’ field in the figure contains HTML code that

GroupShare uses to provide a description of the action, and a link to the object the log

relates to, where appropriate.

action_id | enrolment_id |actiu:un_t_l,l|:ue |actiu:un ohject_id |time
16294 13 login <acranym tile=""iew User Profile’ onclick="|avascript: pare 0 2008-03-28 22:58:24
16295 13 wiew_home <acranym tile=""iew User Profile’ onclick="javascript: pare 0 2003-03-28 22:58:24
16296 13 wiew_file <acranym tile=""iew User Profile’ onclick="|avascript: pare 178 2008-03-28 22:558:26
16297 13 download <acranym tile=""iew User Profile’ onclick="javascript: pare 178 2008-03-28 22:58:24
16298 37 login <acranym tile=""iew User Profile’ onclick="|avascript: pare 0 2008-03-28 22:53:.04
16299 A7 wiew_home <acronym tite="View Uzer Profile” onclick="{avazcript; pare 0]2008-03-28 22:59.04
16300 13 comment <acranym tile="iew User Profile’ onclick="javascript: pare 178 2008-03-28 225513
16301 12 | login <acronym tite="View Uzer Profile” onclick="{avazcript; pare 0]2008-03-28 234152
16302 12 wiew_home <acranym tile="iew User Profile’ onclick="javascript: pare 0 2003-03-28 23:41:53
16303 12| post_meszage | <acronym bitle=""iew User Profile’ onclick="|avazcript: pare 0]2008-03-28 23:43.05
16304 12 wiew_file <acranym tile=""iew User Profile’ onclick="javascript: pare 174 2008-03-28 23:43:30
16305 12 wiew_home <acranym tile=""iew User Profile’ onclick="|avascript: pare 0 2008-03-28 23:43:37
16306 12 chat_login <acranym tile=""iew User Profile’ onclick="javascript: pare 0 2003-03-28 23:43:42
16307 16 wiew_home <acranym tile=""iew User Profile’ onclick="|avascript: pare 0 2008-03-29 00:02:14
16308 16 wiew_home <acranym tile=""iew User Profile’ onclick="javascript: pare 0 2003-03-29 00:58:36
16309 BB wiew_home <acranym tile="iew User Profile’ onclick="|avascript: pare 0 2003-03-29017:48:39
16310 BE | pozt_meszage | <acronym btle=""iew User Profile’ onclick="|avazcript: pare 0]2008-03-29 01:49.2a
16311 BB wiew_thread <acranym tile="iew User Profile’ onclick="javascript: pare 36 2008-03-2901:43:39

Figure 3.7 — A sample of logs recorded by GroupShare

The logs gathered by GroupShare are integrated with the rest of the relational

database, with the ‘enrolment_id’ field linking to a table containing a ‘group_id’ field

and a ‘user_id’ field. The user_id field links to a unique user account in GroupShare,

while the group_id field identifies a unique group, which is then linked to a table

containing unit details. The relationships between tables is depicted in Figure 3.8. Not

depicted in this figure is the ‘object_id’ field of the logs table, and its relationship to

either a file or a forum, depending on the action_type of the log.
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Figure 3.8 — Relational database structure of GroupShare logs

The relational structure behind the logs allows them to be queried to produce valuable
statistical information in a variety of scopes. Statistics can be drawn from the logs
pertaining to anything from the total activity in GroupShare or an entire unit, to single
groups or users. The unobtrusive nature of log-based observation was in conjunction
with the author’s efforts to remain unobtrusive throughout the research, allowing
participants to utilise GroupShare to complete their unit-based group work and
interact with the participation awareness mechanism in a natural context, with
minimal reminders of the research at hand. The logs serve as a valuable
supplementary data source, which are utilised in numerous areas of analysis. The term

‘usage data’ is used to refer to this data source.

The methods employed were intended to provide a rich set of data, using multiple
sources and incorporating both quantitative and qualitative elements. All data
collection techniques within the field study methodology were designed to minimise
any disruption to the natural context of the participants. Care was taken to ensure
guestionnaires and interviews were effectively written and implemented. The
research design employed multiple groups, units and instances of study, increasing

validity and resulting in a richer set of data.
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3.5 Validity of the Research Methodology and Design

Internal validity is a crucial factor in experimental research, where the aim is typically
to find causal relationships in order to prove or disprove a hypothesis. The research
must be designed and conducted in such a way as to ensure that any relationships
discovered between independent and dependent variables actually exists, and is not
caused or influenced by other variables (Adams & Schvaneveldt, 1991, pp. 135-145;
Babbie, 2004, p. 230; Nachmias & Nachmias, 1981, pp. 58-61). This research employed
a field study methodology that aimed to develop a model of participation awareness —
the research questions revolving around ensuring that such a model is accurate and
effective, rather than attempting to evaluate the impact of participation awareness.
As a model inherently aims to be generically applicable, external validity is of higher

relevance to this research.

External validity refers to the extent to which the findings of a piece of research can be
generalised to the population from which the research sample was drawn (Adams &
Schvaneveldt, 1991, pp. 89-90; Nachmias & Nachmias, 1981, pp. 92-93; Trochim,
2006). The external validity of experimental research is sometimes criticised, as it is
conducted in a heavily controlled and artificial environment, the results of which may
not be generalisable to real-life settings. By preserving the natural setting, field-based
research can produce results with higher external validity (Adams & Schvaneveldt,
1991, p. 260; Nachmias & Nachmias, 1981, pp. 93, 125-127). In this research,
participants were working to complete standard university group work. The
formation, duration and activities of groups were not influenced by the research, and
nor could they be considered extreme or unusual. The groupware environment in
which they worked was designed to offer generic features and functionality, the likes
of which students often seek out themselves in order to support group work. The data
collection methods employed were as unobtrusive as possible, with all direct forms of
research interaction (questionnaires and interviews) occurring at the beginning and
end of the usage periods. All of these factors serve to preserve the natural setting of

the research, heightening the external validity of its findings.
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The representativeness of the research sample also influences external validity. If
research is conducted on a sample that cannot be said to represent its population
accurately, then it is less likely that results of the research will be generalisable to the
population (Adams & Schvaneveldt, 1991, p. 94; Nachmias & Nachmias, 1981, pp. 92-
93). While the participants of this research were drawn primarily from a single
university department (see Section 3.3.2), it included suitable demographic diversity in
areas such as age, gender and group work experience (see Section 4.5 and Section 5.5).
Furthermore, as online group work is not prevalent throughout all areas of education
and enterprise, sampling from a population where it is prevalent — in this case, the
department of the university focused upon areas of computer science — was deemed
the most appropriate approach. GroupShare was presented as a useful tool to support
group work, minimising the possibility of sample bias being introduced via voluntary
participation (Nachmias & Nachmias, 1981, p. 92) by giving students a personal motive
to participate. The group work completed by the participants was typical of group
work in education and enterprise, involving such tasks as authoring a lengthy
document and completing a group project and its documentation. The author feels
that the sample was representative of a population likely to engage in online group
work, but concedes that it may be marginally less representative of enterprise

environments than educational ones due to the context of the research.

Finally, the author feels that the external validity of the researched was enhanced via
repetition. Multiple instances existed of each unit of analysis (Babbie, 2004, pp. 94-
100) in the research — individual participants, groups, units and iterations of the
research data collection as a whole. Each instance was of course unique and produced
different data, however the analysis of this data produced consistent and homogenous
findings. Had the research employed a methodology such as a case study where a
single or small number of participants and groups were investigated, any findings
would have been closely tied to the context and dynamics of those cases. Employing a
research methodology and design which included multiple instances of all units of
analysis produced findings which were generalisable within the sample, and hence are

more likely to be generalisable to a greater population.

94



3.6 The GroupWare Environment

3.6.1 GroupShare Overview

In order to address the research questions appropriately and produce a participation
awareness model that is generically applicable, research must be conducted in an
environment which is itself generic. The methodology and design of the research
places it in what can be considered a typical group work scenario — learners working in
groups as part of their university studies. The composition, formation, duration and
activities of the student groups were in no way extreme, and suitably represented
group work in both education and enterprise (Boud et al., 2001; Gibson & Cohen,
2003; Thorley & Gregory, 1994). It is necessary that the groupware application utilised
in the field study be generic, in order to minimise the potential influence of any
particular software environment upon the data collected. In addition to providing a
generic set of features, the usability of the groupware application was of high
importance in minimising the impact of the environment upon participant activity and

response:

The usability issue has long been recognized as an important aspect in the design of
computer systems. In groupware it can have a strong impact both on the overall
efficiency and effectiveness of the team, and on the quality of the work they do.
(Antunes, Borges, Pino, & Carrigo, 2006, p. 31)

This section provides an overview of GroupShare, the groupware application
developed by the author to house the participation awareness mechanism for the
research. It is worth noting that while some elements of GroupShare are named in
accordance with the university context of the research, for example groups exist within
‘units’, the application was not designed to be exclusive to educational environments.
With the renaming of a small number of terms, GroupShare would be equally

appropriate in an enterprise environment.

The literature suggests taking into account the nature of collaboration when designing
groupware applications and the awareness mechanisms they employ (Churchill &
Wakeford, 2001; Gutwin & Greenberg, 1996; Pinelle et al., 2003; Pinelle & Gutwin,

2003), and hence GroupShare is tailored towards loosely-coupled asynchronous
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collaboration. As detailed in Section 2.3, this type of collaboration is the most relevant
to the exploration of a participation awareness mechanism, and typifies the nature of
collaboration undertaken by the research participants and others working in similar
contexts (J. Clark, 2000; Grudin & Poltrock, 1997; Tam & Greenberg, 2006). This has
resulted in a groupware application which allows users to work somewhat
independently, sharing work and communicating when necessary. The awareness
mechanisms implemented in GroupShare aim to inform users of any activity since their
last visit, rather than providing up-to-the-minute information on the current activities

of other users.

GroupShare was developed by the author over a six-month period between the
approval of the proposal for this research and the pilot study. It is a Web-based
groupware application, designed to be as centralised, flexible and generically
applicable as possible, and to provide a rich set of awareness mechanisms (Baatard,
2008). It can be accessed via a standard Web browser, and does not require any plug-
ins or helper applications. GroupShare is compatible with a range of browser software
and has low bandwidth and processing requirements. Registration into the application
is a simple process of providing some basic information and selecting a group (Figure
3.9) — users may join multiple groups, but only one per unit. Once registered, access to
GroupShare is granted via the username and password provided during registration. A
help system is available, explaining each feature of the application. It is accessible via
a link in the footer of each page of the application, or by double clicking the title bar of
a feature in the interface. An e-mail link to contact the system administrator, the

author of this research, is available in the footer of each page.
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Figure 3.9 — Registering an account (left) and joining a group (right) in GroupShare

Upon logging in, users are taken to the ‘Group Home’ page (Figure 3.10). This is the

primary page of GroupShare, the nexus that provides information and access to most

of the application’s features. The four main elements of this page are ‘Group Files’,

providing information and access to files which have been shared within the group, a

simple ‘Message Board’ for the posting of short messages to the group, a ‘Recent

Activity’ area implementing activity awareness (Borges et al., 2000; Jang et al., 2000;

Kirsch-Pinheiro et al., 2003; Preguica et al., 2000; Steinfield et al., 1999) and the

participation awareness mechanism.
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[02/01/08 11:18AM] Chris (calbo):
not me - i dont think hes been enline at all

[02/01/02 11:19AM] Bob (bjones):
havent heard from him tther. how is the scope coming along, jim? &

[02/01/08 11:19AM] Jim (jdo):
havent had time to work on scope, the budget took up all the time i had &

[02/01/08 11:20AM] Bob (bjones):
heh, no prob. i just need it before i can do the deliverables bit

[02/01/08 11:20AM] Jim (jdo):
Ok, willtry finigh it by the weekend =
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[02/01/08 11:26AM] Jim (jdo) commented on Group Photo.
[02/01/0i SAM] Bob (bjones) logged in.
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4[1234]»
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Figure 3.10 — GroupShare’s Group Home page

Remaining consistent across the top of each page are tabs providing access to the
Group Home page, the ‘Private Workspace’ page, and the ‘Settings & Profile’ page.
The Private Workspace page allows users to manage the files they have uploaded, take
private notes, and send, receive and read private messages to other group members.
The Settings & Profile page allows users to customise various aspects GroupShare to
suit their personal preferences, and complete a profile of information about
themselves which can be viewed by their group members. Amongst the preferences is
the ability to customise the types of events and timeframe reported by the activity
awareness mechanism. While the personal profiles contain some socially oriented
fields such as nickname and a short biography, most of the fields concern task-related
information such as skills, strengths and talents. This is in accordance with the findings
in Baatard (2007b), where participants expressed a strong preference for task-related
information over socially oriented information in within

profiles learning

environments.
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File sharing is the central collaborative element of GroupShare, allowing users to
upload any file and make it accessible to their group members (Figure 3.11). Thisis a
core component of most groupware applications, and was chosen above in-system
content creation (as typified by a wiki) as it allows users to create content in the
applications they are accustomed to, reducing the cognitive load associated with the
groupware application. Furthermore, while in-system content creation is quite simple
and effective when the content is text-based, it is less so when the content includes of
various data types such as images, sounds, executable applications and programming
code. In light of these issues, it was felt that a groupware application implementing in-

system content creation 