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Abstract  

Thesis submitted to the University of Manchester for the degree of Doctor of Philosophy 2012 

Investigating the learning performance in Computer Supported Collaborative Learning 
environments 
 
Amal Alrayes 

 

This thesis concerns groupwork, Computer Supported Collaborative Learning (CSCL) and 
social relationships. The use of the computer, especially when it involves the web, is claimed to 
be one of the most powerful tools for providing teachers and learners with an interactive and 
independent learning environment. This claim is justified by the immediate and wide accessed 
to resources. Although CSCL involves many technologies and functions, it is agreed that its 
universal feature is to encourage students to seek in-depth learning.  
 
The main purpose of this research is to empirically investigate the influences on learning 
outcomes in CSCL environments, specifically to understand how affordances for collaboration 
contribute to user experience as well as performance in groupwork; and to study social 
relationships and how they may affect learning performance. The main motivations behind this 
research are: 1) contradictions in the literature about the effectiveness of using the technology 
in groupwork, and 2) the shortcomings of existing collaborative environments, such as a poor 
sense of presence and limited non-verbal communication.  
 
Evaluations of collaborative technology have tended to follow either an ethnographic approach 
to investigate the context of use in depth, or more focused experimental analyses directed 
towards specific questions about collaboration. However, this research followed the mixed 
methods approach which has been successfully applied in HCI (Murphy et al., 1999; Ormerod 
et al., 2004), so this approach is suitable for investigating CSCL affordances and requirements. 
A series of seven field studies was conducted, using both quantitative (questionnaires) and 
qualitative (observations and interviews) methods. Synthesising the analysis of the seven 
studies involved experimentally comparing the affordances of some existing collaborative 
technologies (Blackboard and SecondLife).  
 
Overall, the results offer four main contributions. First, a conceptual model of the factors that 
impact performance in CSCL environments is developed, including three main dimensions: 
technology, group and learner features. Second, the key theoretical findings in this research 
show that social relationships and overall group activities do not correlate directly with 
performance, so our results appear to agree with previous findings that social relationships have 
no positive effect on learning performance. However, some social familiarity does appear to 
promote group interaction and performance. Comparing the use of technologies with face-to-
face collaboration produced a complex picture. The 3D virtual world did not produce the 
expected benefit, probably because of usability problems encountered with the avatars. In 
contrast, the text-based virtual world was perceived as being more usable, even though for 
some groups it was considered to be boring and not a stimulating user experience. Although 
face-to-face collaboration was expected to be most effective, and indeed it was quickest and 
rated best on experience and positive emotions, it did not produce more accurate results. Third, 
was the mixed methods research approach and the discourse analysis method used to analyse 
the Blackboard threads in this research. Finally, the research provides guidelines for both 
educators and designers of CSCL environments. Although the exploratory nature of the study 
resulted in certain limitations, the study enriches existing knowledge in the area of CSCL and 
provides theoretical, methodological and practical insights that suggest promising opportunities 
for future research. 
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1 Introduction 

This chapter introduces the background of this thesis and states the research problem. 

Research questions are stated in relation to the research objectives and aims, followed by a 

discussion of the research methodology that will be used to answer the research questions. 

Finally, an introduction to the chapters and structure of the thesis is presented.  

1.1 Background 

Recent research signifies the importance of collaborative learning as a pedagogical approach 

that can stimulate students to discuss information and problems from different perspectives in 

order to construct new knowledge (Dimitracopoulou, 2005; Stahl and Hesse, 2009). 

Collaborative learning may be enhanced by Computer Supported Collaborative Learning (CSCL) 

systems that can refine and facilitate the learning process both over time and at a distance as 

well as synchronously (Kobbe et al., 2007). Extensive research has been devoted to investigate 

the area of CSCL over decades (e.g. Vygotsky, 1978; Giddens, 1984; Lave and Wenger, 1991; 

Wenger, 1998; Castell, 2000; Dimitracopoulou, 2005; Stahl and Hesse, 2009). According to 

Resta and Laferrière (2007), the development and design of successful CSCL incorporates 

several aspects, such as control of collaborative interactions, tasks of collaborative learning, the 

design of the collaborative learning environment, the role of peers, and the teaching 

methodologies that inherently support collaboration. This research will focus in one of these 

aspects, evaluating the design of existing collaborative learning environments. 

1.1.1 Computer Supported Collaborative Learning: a definition  

Collaborative learning refers to instructional approaches in which students serve as active 

agents in the learning process (Rohrbeck et al., 2003) which can foster academic and social 

motivation for learning (Ginsburg-Block, Rohrbeck and Fantuzzo, 2006). Computer Supported 

Collaborative Learning (CSCL) is defined as a: 

System promising innovations and tools for restructuring teaching-

learning processes to prepare students for the emerging 

knowledge society  

(Stahland Hesse, 2006, p.409).  
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In order for students and tutors to engage in learning discussions remotely, there are two ways 

of communication (Li et al., 2000). The first is asynchronous (non-real-time), in which users can 

share documents, edit them (using wikis), and communicate through threaded discussions 

(forums, weblogs and e-mail). The second is synchronous (real-time), which allows 

communication in an immediate manner with videoconferencing, web conferencing and instant 

messaging (IM).  

 

A comparatively new branch of 3D immersive CSCL systems, Collaborative Virtual 

Environments (CVE), belongs to the second category of communication types. CVEs support 

multiple participants (Benford et al., 2001), with each user symbolised by an avatar as a 

representation of the user’s identity within the computer environment (Gerhard, 2003; Gerhard 

et al., 2004). Recent studies discuss the benefits of using such systems, in which the user can 

interact freely with the simulated environment via his or her individual avatar and experience the 

environment from his/her own subjective viewpoint (Fabri, 2006). 3D CVEs are now referred to 

as Virtual Worlds (VWs). Depending on specific implementations, VWs can embrace most of 

the functionalities that other synchronous media provide, such as voice communication, IM and 

shared applications (Aeberhard and Russell, 2009). 

 

A CVE can be defined as:   

An electronic environment that visually mimics complex physical 

spaces, where people can interact with each other and with virtual 

objects, and where people are represented by animated 

characters   

(Bainbridge, 2007, p.472)  

 

A synchronous, persistent network of people, represented as 

avatars, facilitated by networked computers   

(Bell, 2008, p.3)  

 

Scholars argue that interaction using such systems can be more motivating for learning 

(Ducheneaut et al., 2007; Salmon, 2009; Hew and Cheung, 2010). However, further research is 

needed to explore how user experience in CVEs influences collaborative learning and how the 
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motivation for interacting in such systems may result in improved performance and user 

engagement in comparison to other non-immersive CSCL systems. 

1.1.2 The importance of CSCL 

The implications and significance of CSCL are widely recognised and accepted in the 

educational field. CSCL provides a variety of opportunities for students to enhance their work 

(Pea, 1995), for example using the multimedia components for planning, developing and 

presenting their projects. Groupwork increases the collaboration between students and they can 

receive feedback from group members and tutors in order to conduct their work in a more 

comprehensive manner. Students have an extended timeframe and the opportunity in 

groupwork to plan, revise and reflect on their learning and widen the scope of their study 

(Scardamalia et al., 1989). 

 

CSCL is an instructional technology that encourages students to learn together and jointly solve 

problems. In contrast to the traditional concept where learners are solitary receivers of 

knowledge, CSCL ensures that students are learning in a vigorous, stimulating and socially 

enriched framework (Nelson and Ketelhut, 2008). CSCL technology focuses on collaborative 

learning to enhance peer interaction and working in groups, and to facilitate sharing and 

distributing knowledge and expertise among group members. It addresses the issues of concept 

learning, problem solving and design (Ioannidou et al., 2010). The system not only functions to 

communicate ideas and information but also imparts feedback on problem-solving activities. 

The technology is based on the belief that computer supported systems can effectively work to 

achieve objectives which may not be possible in face-to-face communication. CSCL 

concentrates on refining and incorporating the learning process of collaborative partners in a 

technology-based environment, allowing students to learn in a more information-enriched 

manner (Resta and Laferrière, 2007). 
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1.2 Research problem 

1.2.1 Effectiveness of CSCL 

Studies of CSCL environments have reported improved levels of learning (Hertz-Lazarowitz and 

BarNatan, 2002) and participation (Fjermestad, 2004; Janssen et al., 2007) compared to face-

to-face interaction. In contrast, other studies have found that students working in CSCL 

environments can perceive discussions as more confusing (Thompson and Coovert, 2003) and 

less productive (Straus, 1997). Furthermore, CSCL environments can produce lower levels of 

student participation (Johnsen et al., 2010), higher levels of conflict (Hobman et al., 2002), poor 

group cohesion (Straus, 1997) and lower levels of satisfaction (Baltes et al., 2002). Further 

investigation is necessary to analyse the reasons for the success, or failure, of CSCL 

technology, and how the technology fits into the process of collaborative learning. 

 

New technologies are playing a revolutionary role in teaching and learning, and the educational 

world is developing standards for the use of these technologies in order to improve learning 

processes, and enable educational innovation (Resnick, 1995; Hakkarainen, 2009). However, 

social psychological research has thrown light on certain challenges and difficulties that are 

associated with adopting CSCL in the classroom. Several authors have argued that CSCL 

technology is not always beneficial; problems such as poor usability, engagement, coordination, 

interaction, and communication may occur (Dillenbourg, 2002; Irani et al., 2008; Lajoie and 

Wiseman, 2010).  

 

Further empirical research is required to investigate and analyse the effectiveness of emerging 

CSCL technologies. For instance, the shortcomings of collaborative virtual environments 

(CVEs), such as a poor sense of presence and limited non verbal-communication, have been 

pointed out by Irani et al. (2008). However, CVEs are clearly successful for multiplayer games, 

such as World of Warcraft (Ducheneaut et al., 2007) which has led educators to explore the 

potential of SecondLife as a CVE that might motivate collaborative learning (Hew and Cheung, 

2010; Salmon, 2009). Comparing affordances for collaboration in 3D virtual environments and 

conventional 2D interfaces was an initial motivation for this research.  
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These contradictions suggest that further in-depth studies of the causes of either failure or 

success of CSCL technology are necessary. This thesis will attempt to solve the contradictions 

in the literature by empirically investigating whether social relationships (familiarity) in CSCL 

learning environments positively influence learning performance. 

1.2.2 Social relationships and learning 

Another debate in the literature concerns the effect of social relationships between group 

members on groupwork performance. A debate exists between those who believe that 

familiarity can enhance learning performance and those with doubts or reserved judgement. 

Spiro et al. (1988) identified familiarity between group members as an effective way to motivate 

students, through engaging in self-oriented activities (e.g. developing interests, asking 

questions and working on their own to solve problems). Additionally, several authors posit the 

importance of social familiarity and peer learning in remedying deficiencies in traditional learning 

methods (Adams et al., 2005; Mennecke et al., 1995). However, other authors (Maldonado et 

al., 2009; Dutson et al., 1997; Newcomb and Bagwell, 1995) assert that there is no direct 

influence or negative effect of familiarity on the effectiveness of collaborative learning. Hence, 

there is a need for further empirical investigation into social relationships in the context of CSCL 

environments. This research will measure and correlate the familiarity between group members 

and their final groupwork performance in order to understand if group members’ familiarity has a 

positive influence on collaborative learning outcomes. 

1.3 Research aim and objectives 

The overall aim is to investigate the process of collaborative learning and the role of computer 

technology in supporting collaborative learning, in order to derive requirements to improve the 

next generation of CSCL technology and to provide guidelines to improve the practice and 

management of CSCL. In other words, this research is to understand why CSCL does not work 

effectively in most of the practical cases to define the limitations of existing CSCL. 

 

The rationale of the present research has been developed to solve the research problem. To 

explore what factors may influence collaborative learning performance, three research 
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objectives were identified. Table 1-1 summarises these research objectives, each of which is 

further specified by one or more research questions. 

 

As in any research, a first step of this research is to review the existing literature on 

collaborative learning, with particular focus on CSCL environments. This review will help the 

researcher to identify existing contradictions in the literature about the effectiveness of CSCL 

and the role of social relationships. At the end of the literature review, a preliminary conceptual 

model will be developed by summarising the main considerations from the literature. This will 

also help to explore how previous research was conducted, in order to understand the 

advantages and limitations of each method. Building on the existing research, one of the 

research objectives is to explore the effectiveness of using mixed methods approaches.  

Objectives  Research questions 

1. Present a conceptual model of the 
factors influencing collaborative 
learning performance in CSCL 
environments. 

1.1. What factors influencing collaborative 
learning performance in CSCL 
environments? 

1.2. How collaborative learning is effectively 
supported by CSCL technology? 

1.3. What is the role of social relationships in 
collaborative learning performance? 

2. Determine the effectiveness of CSCL 
versus traditional teaching and 
learning methods. 

2.1. What is the most favourable CSCL 
environment based on the users’ 
perception? And why? 

3. Discuss requirements for the 
technology supporting collaborative 
learning. 

3.1 What are the problems of existing CSCL 
technology? 

3.2 What are the guidelines for designers 
and developers of CSCL that can be 
used to improve the design of CSCL 
technology? 

Table 1-1: Research objectives and questions 

 

First, one research objective is to present a conceptual model in order to understand the factors 

influencing the collaborative learning performance. This objective will be achieved by 

investigating how collaborative learning is effectively supported by CSCL technology, and how 

the technology could help to address and improve collaborative learning. Several studies claim 

that CSCL technology has one universal feature, to encourage participation and thus enhance 

learning. For instance, Stahl and Hesse (2006) reviewed the use of technology in CSCL and 

asserted that synchronous technology has the potential to support many-to-many 

communication, overcoming the requirements of face-to-face interaction for turn-taking and 
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physical presence. However, the nature of synchronous technology, where more than two 

people are speaking at the same time, may bring confusion and stress to participants. 

 

Second, this research aims to examine collaboration in different CSCL environments, 

comparing a 3D desktop CVE, SecondLife, and a more traditional collaborative environment, 

Blackboard. The main objective of this comparison is to investigate whether the motivation for 

interacting in SecondLife will improve performance and user engagement over Blackboard’s, a 

conventional CVE technology.  

 

Investigating how familiarity between group members helps or hinders collaborative learning is 

an essential objective of this research, to find if they have a positive influence on performance 

of CSCL environments and to solve the existing contradictions in the literature. Furthermore, 

analysing the groups’ conversations aims to compare groups with socially related members and 

non-socially related members. Discourse is an inherent part of the social collaboration between 

learners, so understanding discourse models of learning conversations is important for 

analysing conversational learning and collaborative learning. 

 

Finally, this research aims to discuss future requirements for the technology supporting 

collaborative learning. This objective can be achieved by investigating the problems of existing 

CSCL technologies. The research will provide a set of guidelines for CSCL designers to 

improve the effectiveness of CSCL technology and for lecturers and tutors to manage 

collaborative learning in their classrooms. The findings of this research are expected to benefit 

lecturers and tutors who are practising or initiating the concept of CSCL in their classes, and 

designers of CSCL technology can benefit by understanding the requirements of a successful 

CSCL environment.  

1.4 Research design 

The research objectives will be achieved through a mixed methods research approach 

(Creswell, 2009; Creswell and Clark, 2011) as depicted in Figure 1-1. In line with the research 

aim and objectives, an exploratory approach using mixed methods research is appropriate. 
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Qualitative methods (observations and interviews) emphasise exploration and understanding, 

and are employed to clearly understand the participants’ perspective (Denzin and Lincoln, 

2000); whilst quantitative methods (questionnaires) are used to measure participants’ familiarity 

with other group members and capture their  perceived effectiveness, attitudes and ratings of  

CSCL technology (e.g. Usability, Presence, Communication.).  

 

Using a mixed method research approach can add insights and understanding that might be 

missed when only a single method is used. Also, this approach can provide stronger evidence 

for a conclusion through convergence and corroboration of findings. Another advantage of the 

mixed methods approach is increasing the generalisability of the results (Burke and 

Christensen, 2008). In spite of the advantages realised from using this approach, it has also 

received criticism for being expensive and time consuming. To avoid this, a detailed and well 

organised plan will be followed for better time management, in order to produce a more 

complete picture of the phenomena that are required to inform theory and practice. Evaluations 

of collaborative technology have tended to follow either an ethnographic approach (Jirotka et 

al., 2005, Hartswood et al., 2003; Orlikowski et al., 1995; Rosenberg, 2000) to investigate the 

context of use in depth, or more focused experimental analyses directed towards specific 

questions about collaboration (Bos et al., 2002; Arrow et al., 2000; Damianos et al., 1999; 

Cugini et al., 1997). However, this research will apply a mixed methods approach to assess the 

relative merits of different technologies and learners’ attitudes to them, as well as investigating 

the process of collaborative learning. Mixed methods have been successfully applied in HCI 

(Murphy et al., 1999; Ormerod et al., 2004), so this approach is suitable for investigating CSCL 

affordances and requirements. 

  

There are two types of mixed methods research approach: sequential and concurrent. This 

research will follow the concurrent approach, meaning that the researcher will use multiple 

types of data (qualitative and quantitative) simultaneously to develop a more complete picture. I 

will collect diverse types of data and then triangulate data from different sources to develop a 

full understanding of the phenomena.  
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The research approach is organised as illustrated in Figure 1-1. This research will strat with a 

preliminary study followed by three sets of studies named as group A, B and C. Group A is a 

series of three empirical studies using different collaboration tools. Group B is a series of three 

empirical studies using Blackboard. Stage C is an experiment to determine the effectiveness of 

different CSCL. This research will use a mixture of quantitative and qualitative methods to 

investigate the learning process, both with and without CSCL environments.  

 

Figure 1-1: Research design flow diagram 

1.5 Thesis structure 

This thesis is organised as follows, as illustrated in Figure 1-2:  

Chapter 2 presents a background to the research area, illustrating how CSCL environments 

emerged from Information Communication Technology (ICT) and collaborative learning. The 

chapter also discusses the effects of social relationships on learning. In addition to the review of 
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existing literature, Chapter 2 describes the theories involved in each of the three main areas of 

this thesis.    

 

Chapter 3 discusses the research approach, and considers the philosophical perspective to the 

research. 

 

Chapter 4 discusses the results from the preliminary study. The learning environment in this 

study was a traditional face-to-face groupwork environment. 

 

Chapter 5 presents the results from three studies. The learning environments in these studies 

were blended. Students met face-to-face and used the Blackboard system to complete their 

groupwork requirements. 

 

Chapter 6 presents the results from further investigations with students who completed 

groupwork using technology. Different technologies were used in the two studies, in addition to 

face-to-face meetings.   

 

Chapter 7 presents the results from an experiment to investigate collaborative learning in three 

different environments. Comparison between the three environments was done by asking the 

participants to complete post-test questionnaires. Also, qualitative data was collected to 

investigate the participants’ attitudes towards the three environments.  

 

Chapter 8 presents the final outcome of this research. The research contribution is explained 

according to the research outcomes, and the research is evaluated in terms of its stated 

objectives, methods and outcomes. The limitations of this research are also discussed, as well 

as future work.  



 

 

 

Figure 1-2: Thesis structure 



 

 

1.6 Summary  

This chapter introduced the general background of CSCL (Computer Supported Collaborative 

Learning) and social relationships. The position of the research was then presented in relation 

to the literature on collaborative learning, CSCL groupwork, and social networks. The research 

aim and objectives were proposed and linked to the research stages. The thesis will investigate 

the following questions: (1) How do groups learn collaboratively and how do students make use 

of other students’ contributions? (2) How does technology support learning and collaboration? 

(3) How do social relationships empower or hinder collaborative learning? Social relationships 

have been proposed as a beneficial influence on learning but the literature does not agree on 

their efficacy on learning; therefore further study is necessary. The eight chapters in this thesis 

were outlined, illustrated by a relationship map of the different chapters. 
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2 Literature Review 

This research investigates how groups collaborate in learning and how collaborative learning is 

effectively supported by Computer Supported Collaborative Learning (CSCL) technology, so the 

literature review addresses three topics: collaborative learning, the technology and social 

collaboration and learning.  

 

 

Figure 2-1: Literature review outline 

 

The chapter itself is divided into four main sections (Figure 2-1). Section 2.1 provides a detailed 

review of collaborative learning, along with the conversational learning type and a discussion of 

collaborative learning theories and models. Since the primary focus of this research is learning 

performance in CSCL environments, section 2.2 provides an overview of the existing 

collaborative technologies with a discussion of previous studies, focusing on learning 

performance in offline and online contexts. This section identifies the contradictions in the 
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literature concerning the effectiveness of CSCL compared with traditional, face-to-face, ways of 

teaching and learning. Section 2.3 identifies the contradictions in the literature in the effect of 

group members’ familiarity on groupwork performance. Finally, section 2.4 summarises the 

main points of interest to the present research after reviewing the collaborative learning and 

CSCL literature, and signposts contradictions in knowledge that this research aims to solve. 

This section also provides a draft model summarising the issues identified from the literature 

review which influence collaborative learning performance. 

2.1 Collaborative Learning 

Education has followed a constructivist approach (Papert, 1980), where learning is not just 

about perceiving knowledge, but also about making sense of the knowledge. Deep investigation 

into how learning happens within a group of learners is needed to understand the main 

assumptions of collaborative learning. In this literature review, learning theories will be 

investigated to understand the background of how collaborative learning (Johnson and 

Johnson, 1975; Slavin, 1987) emerged as a learning discipline.  

 

Learners in communities share responsibility for learning. The role of the teacher in 

collaborative learning is to act as a facilitator who helps students to merge and construct their 

knowledge by relating it to their former knowledge and experience. Additionally, the teacher 

should collaborate with the students to help them learn how to work together effectively, and 

maximise their ability as independent learners. 

 

In order for the learners to benefit from collaborative learning environments, designers and 

facilitators should understand the requirements for designing the collaborative process. Chin 

and Carroll (2000) emphasised that different collaborative phases yield different requirements 

and argued that a finely articulated view of collaboration is needed to fully understand and 

design for collaborative activities. They listed the following critical requirements for a 

collaborative learning environment; it: (1) supports real-time, spontaneous negotiations, (2) 

facilitates fast, efficient group formation, (3) encourages students to exchange relevant 

information, and (4) restrains physical self-consciousness. The non-critical requirements are 
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that it: (1) accommodates communication among many participants, (2) allows subsets of 

participants to hold private conversations, (3) restrains racial and gender biases, and (4) 

records results of the group formation process. 

 

Gokhale (1995) discussed the benefits of collaboration focusing on the process of learning and 

on the social and emotional aspects. Generally, collaborative learning enhances social skills by 

engaging students to work in parallel with their colleagues and to take responsibility for their 

own learning. Working collaboratively gives students the opportunity to involve and contribute to 

their learning community. Collaborative learning could empower team-working skills, especially 

with those students who are too shy to contribute in the traditional classroom discussions 

(Finholt et al., 1986). Collaborative learning may also enhance cognitive skills; for example, 

students may discuss matters by raising issues and listening to others’ opinions and ideas. Alavi 

(1994) stated that collaborative learning increased student involvement in the learning process, 

which could promote problem solving and critical thinking skills. Cooper et al. (1990) observed 

that collaborative learning increases student involvement with the course material and with each 

other as they work together in small groups. 

2.1.1 Definition of Collaborative Learning  

Collaborative learning has been defined as: 

... a coordinated, synchronous activity that is the result of a 

continued attempt to construct and maintain a shared conception 

of a problem  

(Roschelle and Teasley, 1995, p.70) 

 

An instructional method in which students at various performance 

levels work together in small groups toward a common goal  

(Le, 2002, p.67).  

 

Gokhale (1995) has a similar definition of the collaborative learning process; however, he 

specified the types of goal to be educational goals. Golub (1988) and Gerlach’s (1994) definition 

emphasises that learning is inherently social, occurring through the groups’ members 

conversations.  
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Collaborative learning has as its main feature a structure that 

allows for student talk: students are supposed to talk with each 

other ... and it is in this talking that much of the learning occurs.  

(Golub, 1988) 

 

Collaborative learning is based on the idea that learning is a 

naturally social act in which the participants talk among 

themselves. 

(Gerlach, 1994, p.12) 

 

Many people use the term cooperation interchangeably with collaboration. Roschelle and 

Teasley (1995) distinguish between the two terms by defining cooperative work as 

“accomplished by the division of labour among participants, as an activity where each person is 

responsible for a portion of the problem solving ..., whereas collaboration involves the ... mutual 

engagement of participants in a coordinated effort to solve the problem together”. Dillenbourg et 

al. (1996) noted that “cooperation and collaboration do not differ in terms of whether or not the 

task is distributed, but by virtue of the way in which it is divided: in cooperation, the task is split 

(hierarchically) into independent subtasks; in collaboration, cognitive processes may be 

(heterarchically) divided into intertwined layers”. As coordination is needed in order to control 

the establishment of the work in both strategies, Roschelle and Teasley (1995) state that in 

cooperative work, coordination is only required when assembling partial results, while 

collaboration is “... a coordinated, synchronous activity that is the result of a continued attempt 

to construct and maintain a shared conception of a problem”.  

2.1.2 Types of collaborative learning 

There are different types of learning such as learning by doing, observational learning and 

conversational learning. For example, vicarious learning (Lee et al., 1998; Vockell, 2001) 

describes the practice of learning by observation. It is an individual behaviour that arises as an 

influence from watching another individual practising a behaviour with its possible 

consequences. 
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This research is primarily investigating conversational learning where students can learn from 

each other and create new knowledge by talking to each other. These conversations, or group 

members’ dialogues, enable students to develop information content about their learning topics 

by: Informing, Reporting, Proposing, and Building on each other’s suggestions. These dialogues 

can also help the students to give their opinions and critique each other by: Agreeing, 

Disagreeing, Commenting, Critiquing, Justifying, and giving Evidence about their knowledge. 

 

Conversation is viewed as the central mechanism for learning (Palincsar, 1998) and requires a 

high level of student exploration, explanation and reasoning (Saunders et al., 2007). It is argued 

(Golub, 1988; Johnson et al., 1993; Gerlach, 1994; Metz and Tobin, 1997; Baker et al., 2002) 

that dialogue and collaborative learning enable students to articulate and clarify concepts, and 

develop critical thinking. Dialogue in the constructivist teaching practice has been described in 

the work of several researchers (e.g. Fosnot, 1996; Duffy and Cunningham, 1996); while the 

importance of computer-mediated communication (CMC) tools to facilitate dialogue, improve the 

level of learning and support reflective practice is increasingly acknowledged (e.g. Hiltz, 1994; 

Squires, 1996; Jonassen et al., 1999; Laurillard, 2002). Conversations through CMC promote a 

collaborative learning environment where learners interact by negotiating, debating, reviewing 

and reflecting upon existing knowledge, and are able to build a deeper understanding of course 

content (Geer, 2003). 

2.1.3 Collaborative learning theories 

In collaborative learning, students are considered to be active agents who construct knowledge. 

For students to understand and retain knowledge, it must be placed in a theoretical framework 

(Slavin, 1995). Collaborative learning theories can explain how collaborative learning improves 

the educational outcomes for learners and also helps to investigate the process of knowledge 

construction. Theories in collaborative learning can be broadly described as constructivist or 

experiential learning theory. The use of technology in collaborative learning can be understood 

through various theories including socio-cultural theory, constructivism theory, self-regulation 

learning, situated cognition, cognitive apprenticeship, problem-based learning, cognitive 

flexibility theory and distributed cognition (Lajoie and Wiseman, 2010). 
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2.1.3.1 Constructivist theory  

Constructivist theory identifies how learning can occur through different types of engaging and 

constructive activities. The constructivist learning model was originally developed by Seymour 

Papert, building on the theoretical work of Jean Piaget. Papert established the deeper 

implications of constructivist learning models, proposing that technology be incorporated into 

classroom learning activities (Papert, 1998). Basically, constructivist learning theory considers 

knowledge as a product of an individual’s own experience (Sherman, 1995). It suggests that 

knowledge is constructed in the mind of the student rather than being transferred from the 

teacher to the student (Fosnot, 1996). The focus of social constructivism is that learning is 

controlled by the individual, with learners making decisions that match their own cognitive state 

and needs (Squires, 1999). “Both interaction and learning become a personal idiosyncratic 

experience, characterized by individuals developing their knowledge and understanding by 

forming and refining concepts” (Thoms et al., 2008). Social constructivists believe that learners 

interpret experiences by socially interacting with other learners (Piaget, 1954). Also, a social 

dialogue must first take place for the knowledge to be constructed between group members. 

Knowledge can be created and constructed over time through successive conversations 

(MacGregor, 1990). Constructivism also regards learning as a social process that takes place 

through communication with others. The learner actively constructs knowledge by formulating 

ideas into words, and these ideas are built upon the reactions and responses of others. In other 

words, learning is not only active but also interactive (Hiltz et al., 2000). From the perspectives 

of collaborative learning and constructivism, it is obvious that interpersonal interaction is one of 

the most important elements or processes of learning that can enhance performance. 

2.1.3.2 Experiential learning theory 

There is a substantial link between constructivist learning theory and the experiential model. 

While the constructivist learning model contends that individuals construct mental models in 

learning, the experiential model functions as a foundation to this, as it is through lived 

experience that these mental models are promulgated. Both the constructivist and the 

experiential model are distinguished from cognitive or behavioural understandings of learning 

that place more emphasis on rote learning and teacher instruction.  
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Instead, the theory of experiential learning specifically indicates that knowledge is created 

through the transformation of experience (Kolb, 1984). The Kolb experiential learning model 

was influenced by the Gardner theory of multiple learning styles. The model consists of four 

modes of learning that form a cycle. Experiential learning can be conversational: learners 

construct meaning and transform experiences into knowledge through conversations (Baker et 

al., 2002).   

2.1.4 Collaborative learning models (Salmon’s Model) 

Salmon’s (2000) model of online learning proposes five stages to construct the individual’s 

knowledge through using the online technologies, for both the instructor (moderator or 

facilitator) and the technical support side. 

 

The first stage, Access and Motivation, is described by Salmon as an ice breaker among the 

learners, welcoming and encouraging participation; it develops the motivation to access and use 

the collaboration system proficiently. Also, during this stage, the collaboration system must be 

prepared for the learners to access. The second stage, Online Socialisation, focuses on 

developing a supportive social environment to prepare the learners for collaboration online. 

CMC may be a strange learning environment for novice learners, resulting in embarrassment by 

making mistakes in front of others, and the lack of non-verbal and online social cues may stop 

some students from participating. Learners need to become familiar with the environment and to 

socialise with the other students sharing the learning environment. Salmon (2000) stated that 

this stage “is over when learners have started to share a little about themselves online”. The 

third stage, Information Exchange, is characterised by learners interacting with course materials 

and providing each other with more resources by having online discussions. Stage four, 

Knowledge Construction, is characterised by group discussions and increased collaboration 

amongst learners. The purpose of using CSCL technology is to construct knowledge through 

collaboratively sharing ideas, and challenging each other by posing problems, as formulated in 

the fourth stage of the Salmon model. The fifth stage, Development, is the last step for the 

learners to provide their groupwork solutions, characterised by the achievement of groupwork 

objectives and aims.This stage is also characterised by the learners’ ability to reflect on the 
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learning process. Figure 2-2 summarises the elements, from Salmon’s five stages, that 

influence online collaboration. 

 

Figure 2-2: Elements effecting groupwork performance through Salmon’s (2000) five 
stages 

 

When considering the Salmon model, it is clear that it is linked to the collaborative learning 

process in terms of social relationships. In this regard, Salmon indicates that the online learning 

technology has a component that allows for socialisation to occur; however, it is ultimately the 

responsibility of the facilitator to ensure that such social relationships are realised. Salmon also 

notes that time and place relate both positively and negatively to an individual's perspective 

regarding the online learning environment.   

 

For designing effective e-learning systems that can be used for online collaboration, other 

models such as that of Liaw (2004) suggested three considerations: learner characteristics, 

instructional structure, and interaction. When learners increase their interaction with instructors 

and other learners, they in turn raise their chances of building their own knowledge because 

learning inevitably takes place within a social context, and the process includes the mutual 

construction of understanding (Liaw et al., 2007) as discussed in section 2.1.3.1. According to 

Liaw (2008), there is a significant relation between learners’ behavioural intention to participate 

in e-learning and e-learning effectiveness, so there is a direct influence from participation to 
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performance, as outlined in Figure 2-2. Furthermore, Liaw (2008) proposed a conceptual model 

for investigating satisfaction, behavioural intention and e-learning effectiveness among users, 

indicating that learners’ characteristics may influence their perceived satisfaction, and the 

perceived usefulness of a product. Environmental characteristics may also affect perceived 

satisfaction, perceived usefulness and e-learning effectiveness; perceived satisfaction and 

perceived usefulness will positively affect learners’ behavioural intention of e-learning usage. 

2.1.4.1 Common Ground Theory 

Common Ground Theory (Clark, 1996) describes how people build and maintain their 

communication by establishing common ground between them. “Two people’s common ground 

is, in effect, the sum of their mutual, common, or joint knowledge, beliefs, and suppositions”. 

From this definition, it is clear that Common Ground Theory is not an educational/learning 

theory; however, it is included here as it is relevant to the process of building mutual 

understanding through dialogue, and can therefore be applied to conversational learning. 

 

Clark argues that to have an effective collaboration environment, participants have to develop a 

common ground to jointly negotiate their meanings and understandings. He suggests that the 

shared basis for common ground is essential to the coordination process between group 

members, i.e. for students to succeed in learning collaboratively, they have to coordinate what 

they do and when they do it.  

 

Clark’s theory explains the use of language as either averbal or non-verbal communicative 

activity. According to the theory, the parties have to collaborate to decide upon the best way to 

use the language, in order to minimise the effort spent establishing understanding. Figure 2-3 

illustrates elements that can influence the output of collaboration as discussed in Clark’s theory. 

 

Further, Clark’s theory explains the process of establishing mutual understanding between the 

discourse participants towards a shared goal (action ladder), helped by the arena and setting. 

Conversations take place in a certain location and time (arena) and in a wider setting of culture 

and social norms.  
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Figure 2-3: Clark’s theory: elements affecting groupwork performance 

 

Brennan and Clark (1996) described additional criteria relating to the communication channels. 

These criteria have been applied to assess the effectiveness of CMC (Monk and Watts, 2000):  

 Co-presence: all participants share the same space and time. 

 Visibility: participants can see each other; inherent in co-presence. 

 Audibility: audio communication is supported, e.g. phone conversations. 

 Contemporality: messages can be generated and received in the same time interval, 

i.e. synchronous communication. 

 Simultaneity: communication is possible in both directions at the same time, i.e. 

complete synchronous communication. 

 Sequentiality: the order of message generation and receipt is preserved (asynchronous, 

order). 

 Reviewability: messages can be re-read or re-visited. 

 Revisability: messages can be edited, i.e. text conversations only. 

 

The use of technology can remedy some of the disadvantages of distant conversations by 

providing the following:  

 Reminders of the conversational history, agreed goals and current status. 

 Descriptions of the participants, photographs, etc. 

 Background information as profiles of the participants. 
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 Management of turns, as well as making topic threads visible to facilitate development 

of common ground. 

 

Romero and Markopoulos (2005) identified two processes of presentation and acceptance in 

communicative activity. Presentation relates to the decision that the speaker has to take to 

express his/her intentions, while acceptance refers to the evidence that the receiver gives as an 

indication of his/her understanding. In terms of learning conversations, the joint construal and 

projected evidence stages have particular applicability. The extent to which individuals are able 

to interact in joint construal of meaning has been suggested as a crucial element for structure 

and performance of online learning (Gouran and Hirokawa, 1996; Poole et al., 1996).  

 

Establishing the common ground between the parties may differ between face-to-face 

communication and CMC. Bly et al. (1993) noted that for collocated agents, communication may 

be prompted by an increased awareness of their colleagues’ activities to discover common 

interests and seek collaboration, while remote agents may find it easier to engage in 

communications that can become more frequent and more effective. 

 

This research will adapt Clark’s theory to evaluate learning technologies by applying the 

common ground, arena and setting concepts and the communication criteria (Clark and 

Brennan, 1991) to show how technology supports social learning.  

2.2 Computer Supported Collaborative Learning (CSCL) 

The use of the computer, especially when it involves networking, is claimed to be one of the 

most powerful tools for providing teachers and learners with an interactive learning 

environment. This section reviews five main technologies currently used in education. For each 

technology, there is a review of recent research showing the effectiveness or failure of the 

technology and how it could help improve the collaborative learning. More in-depth details about 

the two technologies that will be studied as cases in later chapters (Blackboard and SecondLife) 

will be provided.  
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CSCL can be conducted in two ways, either through the World Wide Web (WWW) or 

Groupware. Theformer is a distributed collection of documents that are linked together; web 

servers store these hypermedia documents (text, images, sound clips, video clips) that can be 

retrieved by web clients (learners). Groupware is a relatively new category of software that 

helps groups of people (learners) to collaborate and learn together (Stahl and Hesse, 2006).  

 

The web is claimed to be one of the most powerful tools for providing teachers and learners with 

an interactive and independent learning environment (Cheng and Yen, 1998; Rafaeli et al., 

2004). The growth, expansion and development of the web has helped to formulate the needs 

of online learning communities. It has been argued that advantages like convenience, easy 

access, low cost and enjoyment are the main reasons for people using CMCs, especially in 

order to maintain social connections (Dwyer, 2007). However, there are disadvantages such as 

‘social loafing’, in which an individual exerts less effort to meet a goal when working in a group 

than they might otherwise exert working toward the same goal on their own; the ‘free-rider 

effect’, in which one or more members of the team off-load cognitive responsibilities on to other 

members (Onrubia and Engel, 2009); and ‘status sensitivity’, where high ability members may 

dominate the groupwork (Resnick, 1995). Psychological studies have found that social loafing is 

often attributed to the perception that an individual’s contributions might not be evaluated. 

Therefore, technology that allows an instructor to monitor individual or group performance might 

help mitigate the problem (Finholt and Teasley, 1998; Cavalier, 2008). Interestingly, technology 

that monitors performance at the group level, however stressful, is better at reducing social 

loafing than monitoring at the individual level (Finholt and Teasley, 1998).  

 

Previous studies of CSCL environments have reported improved levels of learning (Slavin et al., 

1985; Hertz-Lazarowitz and Bar-Natan, 2002), higher quality decisions, the production of more 

complete reports, improved participation (Fjermestad, 2004; Janssen et al., 2007) and improved 

motivation (De Lucia et al., 2009a), as well as engaging in more complex and challenging 

discussions (Benbunan-Fich et al., 2003) as compared to a face-to-face learning.Psychological 

research has also demonstrated that groups using CSCL are better at generating a range of 

ideas, while face-to-face groups perform better at tasks that require problem-solving or reaching 
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consensus on group preferences. Furthermore, participation in CSCL groups tends to be more 

equally distributed, whereas face-to-face groups are more easily dominated by a single or few 

individuals (Finholt and Teasley, 1998; Cavalier and Bridges, 2007; Cavalier, 2008). De Lucia et 

al. (2009a) found that learning performance in CSCL environments is strongly and positively 

related to the user perception of belonging to a learning community, as well as to the perception 

of awareness, presence and communication.  

 

In contrast, other studies have found that students working in CSCL environments can perceive 

discussions to be more confusing (Thompson and Coovert, 2003), less productive (Straus, 

1997; Straus and McGrath, 1994) and need more time to reach consensus and to make 

decisions (Fjermestad, 2004). Furthermore, CSCL environments can produce lower levels of 

student participation (Davis and Huttenlocher, 1995; Howell-Richardson and Mellar, 1996; 

Hewitt and Tevlops, 1999; Hoadley and Linn, 2000; Lipponen et al., 2003) or uneven 

participation (Lipponen, 1999; Guzdial and Turns, 2000), higher levels of conflict (Hobman et 

al., 2002), poor group cohesion (Straus, 1997; Straus and McGrath, 1994) and lower levels of 

satisfaction (Baltes et al., 2002). Also, groups in CSCL are less likely to exchange information 

that is not considered ‘common knowledge’ than are members of face-to-face groups (Finholt 

and Teasley, 1998). Other studies comparing CSCL with face-to-face collaboration 

environments reported no significant difference in performance (Legutko, 2007; De Lucia et al., 

2009b). De Lucia et al.’s results (2009b) show that the two collaboration methods, face-to-face 

and CSCL, are statistically undistinguishable in terms of performance, comfort with 

communication, and overall satisfaction. These contradictions suggest the need for further in-

depth studies of the causes of either failure or success of CSCL technology.  

 

An important consideration is the effect of graphic and textual media and the nature of 

collaboration on learning in online environments. Johnson (2008) examined the use of text-

based learning in terms of synchronous and asynchronous learning, finding no significant 

advantage in either model. When both spoken and written text were analysed against learning 

that incorporated graphic elements, Kim and Gilman (2008) demonstrated that the inclusion of 

the graphic elements improved student learning in all situations. 
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Several studies have demonstrated that asynchronous online interaction might stimulate more 

innovative ideas, and facilitate learning. For example, Dietz-Uhler and Bishop-Clark (2001) 

found that face-to-face discussions preceded by CMC were perceived to be more enjoyable and 

could include a greater diversity of perspectives than the face-to-face discussions not preceded 

by CMC. Hammond (2000) also argued that there is a particular educational value in online 

discussions. Benbunan-Fich and Hiltz (1999) found that groups working in an asynchronous 

networked environment produced better and longer solutions to case studies, but were less 

satisfied with the interaction process. In contrast, Hrastinski (2008) found that in asynchronous 

learning platforms, a substantial amount of time was devoted to the understanding of the 

process itself; furthermore, Kock (2005) argued that synchronous learning environments have a 

number of cognitive advantages, including increased psychological stimulation, and increased 

student motivation. Finally, in considering students’ preferences regarding the synchronous or 

asynchronous model, Beyth-Marom et al. (2005) argued that generally students prefer face-to-

face, synchronous methods over asynchronous learning; however, in terms of Internet-based 

synchronous and asynchronous learning, two-thirds of the students preferred the latter. 

2.2.1 Evaluation and Design Principles for CSCL 

De Lucia et al. (2009a) proposed that the evaluation of the efficacy of a CSCL environment 

should be based on the following factors:  

Presence: Most of the users have a sensation of being part of the virtual environment (Heeter, 

1992; Sheridan, 1992; Slater, 1999; Usoh et al., 2000; Witmer and Singer, 1999), and the 

stronger this sensation is, the more meaningful is the experience. Minimising distractions that 

can occur when a user has problems in controlling the environment should increase immersion 

and participation.  

 

Awareness: Several awareness types have been described (Schmidt, 2002). Social awareness 

concerns the ability to feel the presence and the location of users in a learning environment. 

‘Who is there’, as well as awareness of ‘what is going on’ should be supported. The users 

should be able to locate themselves, the other users, and understand what each one is doing.  
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Communication: Verbal and non-verbal are two types of message exchanged between 

collaborators. The communication context is enforced by this dual channel of verbal information 

and visual body language. According to Corraze (1980), non-verbal communication consists of 

information concerning the affective state of the sender, his/her identity and the external world. 

In particular, it is improved by the visualisation and perception of facial expressions, the body 

and its moves including gestures, postural shifts, and movements of the hands, head, trunk, etc. 

(Knapp, 1972). 

 

Belonging to a community: Virtual social systems for students can improve learning (Berge and 

Collins, 1995; Harasim et al., 1996). The virtual environment should offer appropriate 

communication and collaborative tools, and means to access information. When organising 

learning activities it is fundamental to consider social psychological processes, such as creation 

of groups, definition of the group structures and maintaining social relationships (Kreijns et al., 

2007a). Indeed, when participating in a learning programme, people are interested not only in 

acquiring knowledge but are also involved in membership support and personal affirmation. It is 

also important that, if individuals are to contribute valuable information, they have a positive 

sense of efficacy, that is, a sense that they have had some effect on this environment (Bandura, 

1995; Francese et al., 2007).  

2.2.2 CSCL Technologies 

This section describes five CSCL environments currently used in higher educational institutes. It 

also reviews the literature on the use and effectiveness of these technologies in general and 

specifically in education. It concludes with a summary table comparing the advantages and 

disadvantages of the technologies. 

2.2.2.1 Content Management Systems (CMS) – Blackboard 

CMSs enable instructors to create group work spaces for their students. Tools available in 

group spaces might include discussion boards, file sharing and peer evaluation tools. While 

these tools are not ideal for supporting complex collaborative efforts, in many cases they are 

readily available to instructors and can be easily activated. One of the common CMSs used in 

higher educational institutes is Blackboard (see Figure 2-4a). The Blackboard Learning System 
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allows instructors to create and host courses on the Internet (see Figure 2-4b), either to serve 

as entire online courses or to supplement traditional classroom courses. Blackboard is easy to 

use as students only need to be familiar with an Internet browser, have basic word processing 

skills and understand computer file management. Blackboard can be used to view course 

material, reading lists and goals presented by the module instructor. Students can also 

complete assignments and quizzes, submit them to the module instructor for evaluation and 

then view their marks after evaluation. 

 

Figure 2-4: (a) Blackboard home page and (b) Example of Module home page 

 

Blackboard provides many tools for instructors to configure and use with students. First are the 

Course tools, such as: Calendar, Contacts, Tasks, Blogs and Wikis; more importantly, students 

in a given module can interact with other students and their module instructor through 
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communication tools that simulate face-to-face interaction. Second are the Communication tools 

such as: Announcements, Discussion board (see Figure 2-5), Collaboration, Glossary, Journals, 

Messages, Rubrics, Self and peer assessments, Send email and Test, Surveys and Pools. 

Table 2-1 shows the main communication tools used to set up the studies in Chapter 6 (HCI 

modules) and Chapter 7 (Experiment). More detail is presented in Appendix 1. At the time of 

this research, 2007 to 2010, the University of Manchester was using Blackboard version 8 

(Bb8). 

Chapter  Tool Tool’s Description 

6 Announcements 
Helps the module instructor to announce important messages to 
students. 

6 Discussion boards 

Asynchronous online discussion allowing students in a given course to 
communicate. Posted messages organised in a forum-thread structure. 
The module instructor in chapter 6 studies designed both public and 
private discussion boards allowing each group to publically discuss 
general issues with classmates or privately discuss the group topic.  

6 Messages 
Messages are private and secure text-based communications that occur 
between students associated with a particular Blackboard course. 

7 Collaboration 

Synchronous online discussions offer module instructor and students the 
ability to participate in real-time course discussions. Two types of 
collaboration tool are available: Virtual Classroom and Chat. In chapter 7, 
the experiment allowed the participants to use only the Chat tool which 
provides the singular functionality of a chat tool. 

6 and 7 Send email 
Helps module instructors and students to send emails to all or any users 
listed in the Blackboard course. 

Table 2-1: Blackboard Communication tools used in this research 

 

Figure 2-5: Example of discussion board communication tool 
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A number of researchers have examined the ways in which the Blackboard Learning System 

has been implemented in collaborative learning environments. Bell (2005) determined that its 

implementation was highly successful and identified a number of key features, namely a need 

for effective staff development in its implementation, and an ongoing dialogue with students. 

Larkin and Belson (2005) and Servonsky et al. (2005) found similar results when examining 

Blackboard in teaching university-level courses, agreeing with Bell that one of the central 

concerns of effective Blackboard implementation was adequate staff development. Blackboard 

has the disadvantage of requiring instructors to spend a considerably longer amount of time 

preparing lessons; and there are smaller issues, such as the challenges of collaboration 

between students in different time zones. The main mechanism used in such systems is relying 

on asynchronous communication in delivering course information to students, for example 

through discussion boards. Generally, this process limits the amount and depth of interactions 

regarding course materials (Wang and Newlin, 2001).    

2.2.2.2 Virtual Worlds - SecondLife 

 

Figure 2-6: SecondLife home page 
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SecondLife (see Figure 2-6) is a 3D virtual world that tries to mirror the real world through 

offering a genuinely collaborative, immersive, and enjoyable experience. It was released in 

2003 and is managed by the San Francisco-based company Linden Research Inc. (or Linden 

Lab). Linden Lab (LL) was established by Philip Rosedale in 1999; he grasped the potential of 

collaborative creation early on and reoriented SecondLife (SL) from an objective-driven, gaming 

experience to a community-driven, user-created experience (Linden Lab, 2006). Jackson (2007) 

refers to SecondLife as a free-form virtual world, a platform in which anything imaginable is 

possible. Linden Lab does not charge users for creating an account or for making use of the 

virtual world. However, they offer a premium membership which provides a higher level of 

technical support and an in-world payment. 

 

A distinguishing characteristic of SecondLife is that its users create most of the content. Users 

themselves are represented by customisable avatars. SecondLife now the largest virtual world 

for the adult age group, and the best known freeform virtual world (Novak, 2010), all due to the 

creativity and innovation of some 18 million SecondLife users (Linden Lab, 2010). 

 

Wagner (2008) stated that the reason behind SecondLife’s success is its simple user-centred 

philosophy. The advanced 3D modelling tool allows users to create anything imaginable to use, 

trade or sell. Moreover, users can use various tools outside SecondLife and upload 

components. As a result, everything found in SecondLife’s landscape, including stores, 

businesses, houses, office buildings, campuses, island villas, night clubs and jewellery, are all 

constructed by the users themselves (Cross et al., 2007). 

 

SecondLife also includes the Linden Scripting Language (LSL), which is used to add advanced 

characteristics to many objects within SecondLife ranging from the laws of physics to 

autonomous running ecologies. Finally, although Second Life had some notable competitors, 

including Active Worlds and There, it was considered in 2007 to be the flag-bearer of virtual 

worlds (Smart et al., 2007; Jackson, 2007), its well-established competitors providing fewer 

features and functions (Fetscherin and Lattemann, 2008).  
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Virtual worlds, as a form of desktop virtual reality with collaborative virtual environments, 

provide immersive interaction by character presences which should enable interaction to 

approach face-to-face quality over distance, thereby enhancing CSCL from a supporting 

technology to the prime forum for interactive learning. Ijsselsteijn et al. (2004) argued that 

offering an immersive environment can have a beneficial effect on a user’s motivation. 3D 

virtual worlds have a significant advantage over conventional 2D web-based collaboration 

systems because the former induce a strong presence sensation (Witmer and Singer, 1999). 

 

SecondLife presents a very attractive form of communication and collaboration. Kish (2007) 

highlighted that time is used very effectively, and participants are more relaxed and open during 

communications conducted in SecondLife. Also, she believed that the potential for this would 

increase, especially after the launch of integrated audio and voice capabilities in 2007. In 

particular, the immersive virtual environment is extremely beneficial for teaching (Kish, 2007). 

Simulations can be created for educational purposes where students can make mistakes 

without any serious consequences (Boulos et al., 2007). There are currently hundreds of 

educational sites within SecondLife (Kish, 2007), which provide students with a different 

experience and a much more realistic way than text-based educational tools (Holmberg and 

Huvila, 2007, 2008). Also, they experience a decreased distance between them and the 

teacher, giving them an overall positive learning experience (De Lucia et al., 2009a).  

 

The success of CVEs for multiplayer games (such as World of Warcraft (Ducheneaut et al., 

2007), has led educators to explore the potential of SecondLife as a CVE that might motivate 

collaborative learning (Hew and Cheung, 2010; Salmon, 2009). Some studies of collaboration in 

CVEs have suggested that presence and user experience can be superior to conventional 2D 

interfaces since avatars improve the awareness of others and shared tasks (Schroeder et al., 

2006; Trompet al., 2003). Comparisons of performance between CVEs and real-world 

equivalents have nevertheless failed to show any clear advantage for virtual worlds; for 

example, in training medical students in interviewing skills for diagnosis, the VE performed no 

better than working with real patients and it was less satisfying (Johnsen et al., 2010). Other 

studies have noted shortcomings in CVEs, such as a poor sense of presence and limited non-
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verbal communication (Irani et al., 2008). SecondLife can facilitate sharing experience and 

personal information, although Neustaedter and Fedorovskaya’s (2009) qualitative study 

suggests that SecondLife complements real-life experiences rather than being an effective 

substitute for them. 

 

Salmon (2009) outlined the potential for SecondLife in online learning, arguing that 3D virtual 

worlds provide a stimulating technology for educational purposes. However, she noted that 

considerable development may be necessary to create effective collaborative learning 

processes, arguing that the development-cost:pedagogical-benefit trade-off of applications 

needs to be investigated. Salmon, Nie and Edirisingha (2010) investigated a SecondLife virtual 

learning application using Salmon’s five-stage model of learning, showing a positive contribution 

of avatar-enhanced interaction in the online socialisation phase. Poole, Seibold and McPhee 

(1996), examining collaborative learning from the perspective of structuration theory, found a 

positive role for online identity through avatars that provides necessary social-interaction 

structure elements to promote online learning. 

   

The social aspects of learning are encouraged by SecondLife environments. Taylor (2001) 

noted avatar communications for “Greeting, playing, signalling group affiliation, conveying 

opinions or feelings, creating closeness and dealing with conflict”. SecondLife may also create a 

sense of community and ‘being there’ for individuals involved in collaborative learning 

(Blascovich, 2001; Slater and Steed, 2001). Students adapted social norms from face-to-face 

interaction within the SecondLife learning environment, as well as exploring alternative roles or 

identities (Axelsson, 2001; Becker and Mark, 2001; Park et al., 2008). However, the limitations 

of avatars in learning environments have been noted in terms of usability and constraints on 

non-verbal communication (Nilsson et al.,  2001), although others have argued for the creative 

potential the avatars bring to social aspects of collaborative learning (Slater and Steed, 2001). 

Trust and group identity may be established in virtual worlds, although the situation and context 

of the application play an important part (Hudson-Smith, 2001; Jakobsson, 2001). Finally, 

research has also considered the role of social communication skills as an important 

complement to the effective use of avatars, for fostering development of trust within the 



 - 50 - 

collaborative virtual worlds as well as effective interaction with the learning content (Sallnas, 

2005).  

 

It has been proposed that SecondLife has a positive impact on student interaction (Burdea and 

Coiffet, 2003; Mantovani, 2003), confidence (Pham et al., 2008), problem-solving capabilities 

(Brenton et al., 2007; Holmes, 2007) and collaborative learning (Pan et al., 2007; Sherman and 

Craig, 2003; Tax’en and Naeve, 2002). In spite of the benefits of SecondLife, Ehrlich and Miller 

(2009) reported that social interaction may detract from learning, while Anderson (2004) noted 

that effective collaboration may be helped more by asynchronous working and reflection than by 

immersed physical interaction. 

2.2.2.3 Social network sites – Facebook 

 

Figure 2-7: Facebook home page 

Facebook (see Figure 2-7) is a social networking web service launched in February 2004 and 

founded by Mark Zuckerberg with his college roommates and fellow students Eduardo Saverin, 

Dustin Moskovitz and Chris Hughes (Eldon, 2008). The website’s membership was initially 

limited by the founders to Harvard students, but eventually expanded to anyone aged 13 and 

over. As of February 2012, Facebook had more than 845 million active users (Protalinski, 

2012). Users must register before using the website, after which they may create a personal 
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profile, add other users as friends, and exchange messages, including automatic notifications 

when they update their profile. Additionally, users may join common-interest user groups, 

organised by workplace, school, or other characteristics. In January 2009, Facebook was 

ranked as the most used social networking service by worldwide monthly active users 

(Kazeniac, 2009). An earlier study reported that Facebook attracted 130 million unique visitors 

in May 2010, an increase of 8.6 million people over 2010 (Schonfeld, 2010). 

 

Among the most popular components users can incorporate in their profiles is Facebook 

Groups, which allows users to create and join groups based around common interests and 

activities (Valenzuela et al., 2009). This study explains that the use of communications 

technology for social interaction is carried out through multiple channels, i.e. text messaging, 

instant messenger, and social networking sites to maintain contact with friends, as well as make 

new friends. It found that convenience, easy access, low cost and enjoyment were the main 

drivers when using electronic communications media to maintain social connections. With so 

many channels available users can easily switch back and forth between them, providing many 

methods of managing communication (Dwyer, 2007).  

 

Kabilan, Ahmad and Abidin (2010) examined the effects of implementing Facebook within the 

language learning context, arguing that its collaborative nature allows it to uniquely aid students 

in language acquisition. Ketter (2010) argued for its efficacy not only in scholastic learning 

environments, but also in workplace learning, calling for a re-evaluation of Facebook from a 

simple networking perspective, to consider it as an essential tool for scholastic and workplace 

learning. Freishtat and Sandlin (2010) examined the efficacy of Facebook in the broader context 

of cultural learning, arguing that it shapes the way younger users view technology, which 

influencing their understanding of the contemporary social world.    

 

Another prominent use of Web 2.0 software in the classroom has occurred with the online social 

networking application Ning. Launched in October 2005, the platform functions to allow users to 

create their own social network (blog.ning.com). Ning differs from other SNS software as the 

networks are grouped around a common interest, making Ning particularly applicable for 



 - 52 - 

educational purposes. Ning allows students to debate and share information, and to express 

ideas through the use of videos, links or photos, in more comprehensive and creative ways. 

2.2.2.4 Group Decision Support Systems – ThinkTank 

Group decision support systems (GDSS) combine communication, computing and decision 

support technologies to facilitate formulation and solution of unstructured problems by a group 

of people (Desanctis and Gallupe, 1987). There are many examples of GDSS and collaboration 

tools used for brainstorming, such as IBM Lotus Sametime and Tencent QQ. However, the main 

professional collaboration tool used for brainstorming in the Manchester Business School is 

GroupSystem™’s ThinkTank (see Figure 2-8). Generally, GroupSystems now supports the 

largest global customer base in group intelligence technology and software within government, 

military institutions and education (Group Systems, 2010). ThinkTank is a real-time group-

interactive technology on a web 2.0 platform, used to support processes such as brainstorming, 

strategic planning, focus groups, requirements gathering and idea management (Group 

Systems, 2010). 

 

Figure 2-8: ThinkTank home page 

 

The software is web-based and easy to use, although a short training session is needed for the 

participants. With ThinkTank, the participants make more professional use of a system 
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designed for group collaboration. The user needs a session ID to join in and the session is 

controlled by the facilitator. Different groups are given different group session IDs, giving access 

to different sessions that could be running at the same time. What the participants in different 

groups see on the screen will be only their respective groups’ collaboration data. Changes by 

the facilitator are updated for the participants in real time. 

 

ThinkTank allows the group’s members to move toward the goal faster and more completely 

through a repeatable, documented process. ThinkTank can handle 50 simultaneous participants 

collaborating either face-to-face or remotely over the Internet. Participants provide input or 

feedback on a problem or opportunity, that can be anonymous, helping to generate, organise, 

evaluate and prioritise ideas which help in solving problems.  

 

Research has shown that group decision support systems increase the quality of decisions, 

facilitate more equal participation, and encourage groups to stay focused on tasks. Computer 

mediated groups outperform face-to-face groups in brainstorming tasks (Finholt and Teasley, 

1998) by reducing production blocking, which is the tendency for one individual to inhibit 

contributions from other group members during group discussions. However, groups using 

GDSS may take longer to reach a decision, achieve less overall consensus, and have less 

satisfaction with the decision-making process and outcomes (Finholt and Teasley, 1998).  

 

Educational research has examined the effectiveness of ThinkTank, arguing positively that it 

helps students to organise and coordinate their work and teaches them to identify the main 

problem and sub-categorise it (Pollock, 1990). Further, it helps the tutor to design focused and 

directional lectures. Tan and Macaulay (2010) evaluated the effectiveness of ThinkTank in 

collaborative learning, finding that over 90% of the students agreed that anonymity encouraged 

participation, whereas traditional face-to-face groupwork involved more social pressure. 75% 

agreed that ThinkTank helped to increase their productivity and engagement, and 70% that it 

allowed them to trigger a deeper understanding in their groupwork. However, results showed 

lower motivation with ThinkTank than with traditional face-to-face meetings. 
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2.2.2.5 Wikis 

Wikis allow users to freely create and edit web page content using any web browser. The first 

wiki was invented by Ward Cunningham in 1995 as a website that enabled users to edit any 

page within the website as well as to create new pages with collaboratively written documents 

using a simple markup language (Leuf and Cunningham, 2001). Wikis allow ideas to be 

captured and structured. “The pooling nature of the wiki supports mutual stimulation and as the 

site develops it becomes easier for participants to ‘spark off’ from and elaborate on existing 

ideas” (Davies, 2004). Like many simple concepts, ‘open editing’ has some profound and subtle 

effects on wiki usage. Allowing any web user to create and edit any page in a website is exciting 

in that it encourages web use and promotes content composition by non-technical users. 

However, trustworthy information by trusted web users must be considered as more reliable.  

 

Huang et al. (2009) examined the use of web blogging through RSS (Really Simple 

Syndication) feeds, a twitter-like mechanism that updated quickly when students or the tutor 

uploaded new information. The platform also stored these uploads in an accessible database. In 

essence, the instructor would lecture in class, and periodically post discussion topics on the 

RSS server. The students were then able to collaboratively respond to the discussion topics and 

gain direct help and feedback on particular issues. The survey results indicated that students 

overwhelmingly embraced the technology, with over 80% indicating that they benefited from the 

technology. Furthermore, student retention and educational experience were improved when 

compared to previous classes that had not implemented the technology. 

2.2.2.6 Summary 

This section concludes the discussion of the five collaborative technologies. Table 2-2 

summarises the features of these technologies in order to demonstrate their advantages and 

disadvantages for collaborative learning.  

 

First, De Lucia et al.’s (2009a) evaluation criteria for the efficacy of a CSCL environment are 

listed in Table 2-2 as a basis of comparison between the five technologies. The presence and 

immersion factor is clearly represented in SecondLife by the avatar interaction. However, the 
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remaining technologies only partially provide users with a sense of the environment by giving a 

name or photo to the user. Facebook can provide more details about its users by sharing photos 

and updating their status and profile. Awareness of ‘who is there’ is provided in the first four 

technologies. However, awareness of ‘what is going on’ is provided only by Facebook and 

SecondLife. Although this option is limited in both technologies, in Facebook it is controlled by 

the user if s/he wants to mention what are they doing. In SecondLife it is limited by the 

movement of the avatar; for example, when the avatar is standing still, it is showing that nothing 

is happening, but there is no difference between a sleepy user and an active user who is 

standing still to listen or concentrate on other users’ actions. Blackboard and Facebook users 

can communicate synchronously and asynchronously, depending on the tools used by the user. 

SecondLife can easily provide its users with the option to communicate verbally or non-verbally, 

while communication in Blackboard depends on the activated tool; for example, audio can be 

provided when activating the ‘whiteboard’ tool in Blackboard. All the technologies can enable 

users to sense that they have had some effect on the learning environment; for example by at 

least providing a membership perception or creating a group of users.  

 

 Blackboard SecondLife Facebook ThinkTank Wiki 

Presence and immersion      

Awareness Partially 

Synchronous/Asynchronous 
Synchronous 

& 
Asynchronous 

Synchronous 
Synchronous 

& 
Asynchronous 

Synchronous 
Asynchrono

us 

Verbal/non-verbal 
Verbal 

& 
Non-verbal 

Verbal 
& 

Non-verbal 
Non-verbal Non-verbal Non-verbal 

Belonging to a community      

Audibility      

Reviewability      

Revisability      

Information exchange 

Text 

& 

Documents 

Text 

Text 

& 

Documents 

Text 

Text 

& 

Documents 

2D/3D interface 2D 3D 2D 2D 2D 

Table 2-2: CSCL technologies: advantages and disadvantages 
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Second, Brennan and Clark’s (1996) criteria for assessing the effectiveness of CMC are used in 

Table 2-2 to compare the five technologies. SecondLife is the only 3D immersive interface that 

provides verbal and non-verbal communication, using audio, and the communication is 

reviewable and revisable. However, users are limited by spoken or written information and not 

being able to exchange information as files. 

2.3 Social Collaboration and Learning 

CMC (specially asynchronous) technology allows time for participants to think about the issues 

discussed, to test their ideas with other people and to formulate their own thinking before 

expressing it in written form. This is conducive to deep learning and the development of critical 

thinking (Baym, 1998; Selinger, 1998; Wilson and Whitelock, 1998). Furthermore, Selinger 

(1998) suggested that CMC is an effective means of creating a critical community in which 

learners share ideas, confront their own and each other’s existing beliefs and practices, and 

develop a deeper conception of their work. 

 

Chapter 1 introduced the specific focus of this thesis on social relationships and how they could 

affect performance in collaborative learning. The literature of group dynamics will help define 

the effects, social influences, roles, norms and behaviours of learners while they are connected 

to each either face-to-face or through CMC. Research in social networks shows that they are 

one of the most influential elements in collaborative learning (Haythornthwaite, 2002), because 

they allow individuals to share experiences. Brown and Duguid (1991) noted that learning is a 

social and collective process. A number of studies have agreed that learning is constructed from 

ongoing social collaborations between members in a social network (Cohen and Prusak, 2001; 

Lave and Wenger, 1991; Nonaka and Konno, 1998).  

 

According to Powell (1990), social networks may make an important contribution to 

organisational learning. He argued that social networks are the most efficient arrangement for 

sourcing information because information is difficult to price (in a market) and to communicate 

through a hierarchical structure. He states (p. 304):  
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Networks are particularly apt for circumstances in which there is a 

need for efficient, reliable information. The most useful [valuable] 

information is rarely that which flows down the formal chain of 

command in an organization, or that which can be inferred from 

price signals. Rather, it is that which is obtained from someone you 

have dealt with in the past and found to be reliable. You trust 

information that comes from someone you know well. 

 

Forsyth (1990), Shaw (1981), and Guzzo and Dickson (1996) have all found that social 

cohesion positively mediates group performance. Wegerif (1998) noted that “forming a sense of 

community, where people feel they will be treated sympathetically by their fellows, seems to be 

a necessary first step for collaborative learning. Without a feeling of community people are on 

their own, likely to be anxious, defensive and unwilling to take the risks involved in learning”. 

Gunawardena (1995) argues that online learning may promote collaborative learning “only if 

participants can relate to one another, share a sense of community and a common goal. The 

development of social presence and a sense of online community becomes the key to 

promoting collaborative learning and knowledge building”. 

 

Many studies have demonstrated the impact of social networks by comparing face-to-face and 

CSCL social networks. Walther (1995) and Li (2007) noted that face-to-face groups performed 

socio-emotional functions more frequently and their interactions were of a higher quality than 

those of CMC groups. Because of a lack of social cues, group members in the CMC 

environment engaged significantly in less social talk than those in the face-to-face condition. 

However, Li (2007) found that CMC groups had a better performance score than the face-to-

face groups. Other studies have stressed that social talk may have a negative impact on group 

effectiveness (Orlitzky and Hirokawa, 2001; Li, 2007), because not only does it take time that 

should be used to perform important functions, but it also lowers the degree of vigilance that is 

critical for group effectiveness. 

 

Emirbayer and Goodwin (1994) noted that the development of any social network depends on 

pre-existing social structure, histories and ties. Pre-existing social relationships could be 
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enhanced by using CMC systems (Cho et al., 2007; Bikson et al., 1989); also, online interaction 

can complement face-to-face communications (Wellman et al., 2001).  

 

Sproull and Kiesler (1991) emphasised that CMC participants gain greater anonymity when 

social cues such as gender, race, rank, physical appearance and other public identity features 

are filtered out. Consequently, their relationships are more equal and participation is more 

evenly distributed. Sproull and Kiesler (1991) conclude that anonymity in CSCL systems may 

help some students overcome their difficulties, such as embarrassment at making mistakes in 

front of others, and enhance their learning outcome. Kreijns et al. (2007b) stressed that: “what 

we actually need are sociable CSCL environments, that is CSCL environments with both 

educational functionality and social functionality. Such sociable CSCL environments not only 

fulfil the learning needs of the students, but also fulfil their social (psychological) needs, thereby 

making a complete learning experience”.  

 

Familiarity among participants is well known to have a beneficial effect on technology-mediated 

group work (Olson and Olson, 2000; Bos et al., 2002), since knowledge of others can enhance 

social awareness and the organisation of work. However, in CSCL, previous research is divided 

about the effect of group members’ familiarity and performance. Newcomb and Bagwell (1995) 

found collaboration between friends produced more intense social activity, more frequent 

conflict resolution, more effective task performance, greater equality, and loyalty. Familiar 

groups may also encourage the creation of effective shared problem-solving spaces (Barron, 

2003; Brown et al., 1989).  

 

In contrast, Maldonado, Klemmer, and Pea (2009) found a strong negative correlation between 

familiarity among participants and groupwork performance. Furthermore, working with friends 

can yield lower-quality outcomes because friends indulge in more non-task related behaviour, 

with stronger pressures to agree, and unwillingness to be critical of each others’ ideas (Dutson 

et al., 1997; Zajac and Hartup, 1997). Groups of friends may also disagree more frequently 

(Shah and Jehn, 1993) and become more concerned with resolving disagreements (Newcomb 
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and Bagwell, 1995). Thus it appears the jury is out on the effect of social relationships in 

collaborative learning.   

2.4 Reflections and Summary  

Reflections and the main conclusions from the literature review are presented in this section. 

Figure 2-9 summarises all the previously outlined factors which have an impact on groupwork 

performance (see Figure 2-2 and Figure 2-3). These factors arose from the reviews of 

collaborative learning theories, models and CSCL technologies. This draft model includes 

positive effects (represented by solid arrows) as well as negative effects (represented by dotted 

arrows) on groupwork performance. The model also highlights the contradictions found in the 

literature, illustrated by pink boxes which indicate the same factor mentioned on both sides of 

the model, as positive and negative features of groupwork performance (e.g. Participation, 

Social Relationships, Motivation). The grey boxes are either positive or negative factors 

summarised from the literature (e.g. Interaction, Engagement, Coordination, Communication).  

 

As mentioned above, the model illustrates the contradictions found in the literature, while the 

dotted arrows on the right-hand side represent the negative effects on performance. For 

example, scholars like Finholt and Teasley (1998) and Baltes et al. (2002) argued that students 

working in CSCL environments experience lower levels of satisfaction. Therefore, ‘Satisfaction’ 

is illustrated as a negative effect on CSCL performance, compared to face-to-face groupwork. 

Other cases show factors with both positive and negative effects on groupwork performance. 

According to Liaw (2008) there is a direct link between participation and performance (see 

Figure 2-2), but whether this significant relationship is positive or negative is disputed by other 

scholars. For example, ‘Participation’ is illustrated as a positive factor because several studies 

reported improved participation between students working in CSCL environments (Hsi, 1997; 

Fjermestad, 2004; Janssen et al., 2007). Other studies argued that participation in CSCL groups 

tends to be more equally distributed compared to face-to-face groupwork (Sproull and Kiesler, 

1991; Finholt and Teasley, 1998; Cavalier and Bridges, 2007; Cavalier, 2008). Specifically, Tan 

and Macaulay (2010) reported increased participation between students using a CSCL 
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environment (ThinkTank) in their groupwork. However, ‘Participation’ is also illustrated as a 

negative factor because scholars argued that CSCL environments can produce lower levels of 

student participation (Lipponen et al., 2003). Several other studies (Davis and Huttenlocher, 

1995; Howell-Richardson and Mellar, 1996; Hewitt and Tevlops, 1999; Hoadley and Linn, 2000) 

confirm that students do not participate very intensively in CSCL environments. Other 

researchers (Lipponen, 1999; Stahl, 1999; Guzdial and Turns, 2000) reported uneven 

participation between students working in CSCL environments. The use of CMC tools to 

facilitate dialogue, improve the level of learning and support reflective practice is increasingly 

acknowledged (e.g. Hiltz, 1994; Squires, 1996; Jonassen et al., 1999; Laurillard, 2002). Also, 

De Lucia et al. (2009a) found that learning performance in CSCL environments is strongly and 

positively related to the user’s perception of communication. The model explains that the 

richness of communication between group participants can positively affect the performance of 

groupwork. Therefore, Brennan and Clark’s (1996) criteria are included in assessing the 

effectiveness of communication tools used in collaborative learning. Figure 2-9 is an initial 

model that summarises the issues gathered from the literature review that influence 

collaborative learning performance.  

 

Figure 2-9: Model of issues arising from the literature review 

The literature review forms the basis of this research by underscoring the need for further 

investigation into CSCL. The main research investigation concerns understanding the details of 
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user experience and performance using different collaborative learning technologies. Since the 

literature review shows the potential of 3D virtual worlds over the other CSCL technologies, one 

hypothesis is to investigate if virtual worlds can motivate more effective collaboration and 

learning, compared to traditional CSCL environments. For example, will the motivation of 

interacting in 3D virtual worlds result in improved performance and user engagement, in 

comparison to 2D environments? 

 

Previous research is divided over the effectiveness of using CSCL technology in groupwork and 

the efficacy of using CMC compared to face-to-face groupwork performance. Another 

contradiction in the literature review shows that the effect of familiarity between group members 

is not yet clear, whether positive or negative. The literature showed that familiarity among 

groupwork participants plays an important role in collaborative learning (peer learning) to 

remedy deficits in traditional learning methods (teacher centred). Many factors influence the 

effectiveness of collaborative learning, one of the most influential being social relationships. 

One purpose of this research is to empirically investigate how pre-existing social relationships 

(familiarity) between group members can influence learning performance and outcomes in 

CSCL environments. Familiarity between group members may have positive as well as negative 

impacts on the collaborative learning environments. As discourse is an inherent part of the 

social collaboration setting between agents, the literature review considered the concept of 

common ground in conversational learning between users to achieve effective collaborative 

learning. 

 

Finally, after an extensive review of the existing literature, it can be concluded that authors do 

not agree on the significance of social relationships in learning environments. Therefore, this 

research will investigate students’ learning outcomes when online discussion technology is 

used, in which student performance depends on successful completion of the module and the 

grades achieved. The investigation will explore different elements that might influence the 

collaborative learning positively or negatively, such as social relationships. The next chapter 

covers the research methodology used to explore groupwork performance in collaborative 

learning environments. 
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3 Research approach 

3.1 Introduction 

This chapter will review the research approach with a description and justification of the 

research methodology.There will be a general discussion of the methods used to analyse the 

data collected in this research, and of validity and reliability issues and ethical considerations. 

3.2 Research philosophy 

Philosophical issues are important to the research design and can affect the quality of research 

(Easterby-Smith et al., 2008). Different philosophical positions contain differing assumptions, 

which can influence our view of the world (Saunders et al., 2007). The epistemological position, 

which is concerned with the nature of knowledge and how it can be acquired, is considered as 

one of the core factors that impact on the choice of research methods (Snipe and Spencer, 

2003). Collis and Hussey (2003) argue that there are two main research paradigms, positivist 

and phenomenological, which researchers adopt to justify their choice of research 

methodologies. Morgan and Smircich (1980) identify a continuum between these paradigms 

with six identifiable stages. Sousa and De Castro (2008) argued that whatever the field of study, 

researchers often adopt one of three positions: positivism, interpretivism, or critical realism. The 

following text will justify our research philosophical position. 

 

The key idea of positivism is that the social world exists externally (Easterby-Smith et al., 2006). 

Positivists suggest that all knowledge could be explained and predicted through regularities and 

causal relationships between its integral elements (Burrell and Morgan, 1979). According to 

positivism, the role of research is to discover and explain human behaviour in terms of causality 

and prediction (May, 2001). Positivist research often tests hypotheses and employs quantitative 

techniques for data analysis. In the Information Systems field, it has been suggested by 

Orlikowski and Baroudi (1991) that positivist research often tests proposed models which are 

verified or falsified based on how data supports or contradicts the research hypotheses. Klein 
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and Myers (1999) also argue that a research study can be considered as positivist if there are 

formal propositions, quantifiable measures of variables and hypothesis testing. Therefore, its 

properties should be measured through objective methods, rather than being inferred 

subjectively through sensation, reflection or intuition. Advocates of positivism believe that 

scientific research starts with a hypothesis, which is then tested (Collis and Hussey, 2003).  

 

In contrast advocates of the phenomenological or interpretivist paradigm refer to the way in 

which we make sense of the world around us (Saunders et al., 2007). Interpretivism suggests 

that knowledge cannot be constructed without the active participation of human actors, and 

researchers have to understand the experience of human actors by recording and interpreting 

those viewpoints relevant to subjects of interest. Researchers do this by making direct contact 

with actors in order to obtain first-hand knowledge (Burrell and Morgan, 1979). For 

interpretivists, the role of research is to develop an understanding of meaningful social action in 

natural settings (Neuman, 2006). Dealing with soft, flexible and qualitative data, the typical 

outcomes of interpretivist research are explanations and interpretations of the investigated 

phenomena. According to Klein and Myers (1999), Information Systems research can be 

classified as interpretivist if knowledge is gained only through social construction, such as 

language, consciousness, shared meanings, documents, and other artefacts. Although there 

are debates about the exact characteristics of interpretivism and positivism (e.g. Denzin, 1970; 

Silverman, 2001), this research takes both positivist and interpretive approaches. 

 

In mixed methods research, three philosophical approaches have been identified, namely the a-

paradigmatic approach, the multiple paradigm approach and the single paradigm (Teddlie and 

Tashakkori, 2003). The latter, has been argued to be the only defensible approach by 

overcoming the weeknesses of the former approaches (Greene, 2007). The single paradigm 

approach consists of: (1) pragmatic perspective which has been advocated by a number of 

mixed methods researchers (e.g. Morgan, 2007; Johnson and Onwuegbuzie 2004) and (2) 

transformative perspective which has been advocated by Mertens (2003). A transformative 

perspective suggests an orienting framework for a mixed methods study based on creating a 

more just and democratic society that permeates the entire research process, from the problem 
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to the conclusions, and the use of results (Mertens, 2009). While the pragmatic perspective 

draws on employing ‘what works’, using diverse approaches, giving primacy to the importance 

of the research problem and question, and valuing both objective and subjective knowledge 

(Morgan, 2007). Though this single paradigm solved the problem of integrating different 

paradigms based on different assumptions, it the pragmatism fails to rationalize mixed methods 

research due to its lack of clear definition of ‘what works’ and transformative is limited to a small 

subset of all social research and not applicable for all kinds of mixed methods researchs.  

 

Therefore, realist approach has been suggested as an alternative single paradigm in which it 

overcomes the weekanesses and limitationsof the afformentioned single paradigms. Critical 

realism originates from the writings of Bhaskar (1978, 1979). Critical realism argues that what 

we experience are sensations, the image of the things in the real world, not the things directly. 

Moreover, it highlights how often our senses deceive us. Simply, critical realism claims that 

there are two steps to experience the world. First, there is the thing itself and the sensations it 

conveys. Second, there is the mental processing that goes on sometime after that sensation 

meets our senses (Saunders et al., 2000). Additionally, Sayer (2000) argued that from a critical 

realist perspective, it is impossible to fully apprehend the social world reality, as our perceptions 

are shaped by our theoretical resources and investigative interests. Bhaskar (1979) argued that 

researchers will only be able to understand what is going on in the social world if they 

understand the social structures that have given rise to the phenomena under investigation. As 

argued by Saunders et al. (2000, p.105) “What we see is only part of the bigger picture”. 

Consequently, our knowledge of reality is a result of social conditioning and cannot be 

understood independently of the social actors involved in the knowledge derivation process 

(Dobson, 2002). 

 

Critical realism represents an attempt to avoid the perceived pitfalls of the extreme positivism 

and interpretivist paradigms (Walters and Young, 2001). On one side, from a critical realist 

perspective there are two main problems with positivistic methodologies. First, these focus 

exclusively on observable events and fail to take full account of the extent to which these 

observations are influenced by prior theoretical frameworks (Olsen, 2002). Second, they deal 



 - 65 - 

with relationships between the various elements of social systems in isolation. They treat them 

as though they are ‘cut off’ from external influences in a closed system and fail to take account 

of the interactions between mechanisms and the contexts in which they occur (Collier, 1994). 

On the other side, critical realists acknowledge the value of interpretivist methodologies that 

focus upon discourse, human perception and motivation, as human reasons can serve as 

causal explanations (Bhaskar, 1978). However, they are critical of interpretivists who fail to 

relate discourses to the underlying social structures, which may enable or constrain the actions 

of individuals, or to the social networks in which social actors are embedded (Granovetter 1985; 

Williams 2003). Critical realists also allow for the possibility that the accounts of research 

participants may be partial or even misguided (Potter and Lopez, 2001).  

 

The choice of research approach is one of the most significant aspects influencing how 

research will be conducted. A researcher following a positivistic philosophical approach scans 

theory (e.g., in a literature review), derives logical conclusions from this theory and presents 

them in the form of hypotheses, tests these in an empirical setting and then presents its general 

conclusions (Kovacs and Spens 2005). On the other side, interpretivist researchers follow the 

opposite path. They do not start with the knowledge of a general frame or literature (Glaser and 

Strauss, 1967); instead, they believe that observations about the world will lead to emerging 

propositions and their generalization in a theoretical frame. These two opposite directions 

represent a choice between a deductive and an inductive approach. While the deductive 

approach follows a conscious direction from a general law to a specific case, the inductive 

approach moves from a specific case or a collection of observations to general law, i.e., from 

facts to theory (Danermark et al. 2001; Taylor et al. 2002).  

 

In addition to the deductive and inductive approaches, Mingers (2006) pointed out that critical 

realists argue that science is not essentially about discovering universal laws, purely predictive 

ability, or the simple description of meanings and beliefs. Rather, it is centrally concerned with 

explanation, understanding and interpretation. It moves from some phenomena (or its absence) 

that has been observed or experienced, to the postulation of some underlying mechanism(s) or 

structure(s) which, if they existed, would causally generate the phenomena. This approach is 
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known as abduction (Bhaskar, 1978). The term abduction was first coined by Peirce (1931) as 

cited by Kovacs and Spens (2005). Abduction is the logic that underpins critical realism. It has 

been defined as:  

A mode of analysis in which events are studied with respect to 

what may have, must have, or could have caused them. In short, it 

means asking why events have happened in the way they did 

(Olsen and Morgan 2004, p.25)  

 

Generally, from a critical realist perspective, the best explanations are those that are identified 

as having the greatest explanatory power. Explanations are always potentially open to revision. 

Accepted theories may be rejected in favour of a more convincing alternative, if the alternative 

is better able to explain a phenomena and generate theoretical implications that are actually 

realised (Sayer, 2000). In contrast to induction which moves from the particular to the general, 

and deduction, which moves from the general to the particular, abduction moves from the level 

of the phenomenon identified to a different “deep” level in order to explain the phenomenon and 

to illuminate a causal mechanism responsible (Lawson 1999, p.10). Finally, the abductive 

approach stems from the insight that most great advances in science neither followed the 

pattern of pure deduction nor of pure induction (Taylor et al., 2002). Additionally, Carson et al. 

(2001) proposed that:  

Induction might prevent the researcher benefiting from existing 

theory, while deduction might prevent the development of useful 

theory 

(Carson et al. 2001, p.11-12)  

 

The advantages of the approach lead a number of writers to argue for the usefulness of critical 

realism as a philosophical underpinning for the social sciences (Carter and New 2004; 

Danermark et al. 2001; George and Bennett 2005; Miles and Huberman 1994; Robson 2002; 

Sayer 2000). Indeed, neither the positivist nor interpretivist position fully covers the aim and 

objectives of this research. This researcher aims to fully understand how students worked 

together with the use of collaborative technologies. Also, to understand how affordances for 

collaboration contribute to user experience as well as performance in groupwork.  As a result, 

this research followed an abductive approach in order to explore new insights about 
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collaborative learning in virtual environments. This approach seems suitable when one bears in 

mind not only the foregoing characteristics of critical realism, but also the main objectives 

behind this study in which the researcher is trying to understand what mostly influence students 

learning outcomes in CSCL environments and develop a conceptual model. Taking into 

consideration the exploratory nature of this research, it worth mentioning that final results are 

not conclusive and are still open for modification depending on further empirical investigation. 

 

Compared to positivism and interpretivism, Sayer (2000) claimed that critical realism endorses 

or is compatible with a relatively wide range of research methods, but it implies that the 

particular choices should depend on the nature of the object of the study and what one wants to 

study. Generally, the different methods that critical realists have used in their attempts to 

investigate underlying generative mechanisms in social research include ethnography, 

participant observation, structured and unstructured interviews, descriptive statistics, 

participatory action research (Del Casino et al., 2000), quasi-experimental designs (Pawson and 

Tilley, 1997), and often embracing the use of some forms of methodological triangulation 

(Blaikie 1991; Rogers and Nicolaas 1998; Olsen 2002).  

 

Obviously, from the above discussion critical realism does not privilege any substantive theory 

or research method over the other but is genuinely pluralistic (Bhaskar 1978; Mingers 2000, 

2006; Ackroyd 2004; Reed 2005). For critical realists, the choice of methods should be dictated 

by the nature of the research problem. From this discussion, this researcher believes the 

adoption of this philosophical position and the nature of the research problem call for the use of 

a series of mixed methods techniques in an attempt to explore, investigate and triangulate 

information on the research problem.  

3.3 Research design 

This section starts by outlining the different types of research, followed by a discussion about 

the chosen research design demonstrating how it fits with the research objectives. 
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3.3.1 Mixed methods research approach 

Two main types of research design, are recognised: conclusive and exploratory (Malhotra and 

Birks, 2007). Conclusive research aims to develop measurements of clearly defined 

phenomena, while exploratory research is characterised by using a flexible and evolving 

approach to investigate the phenomena (Malhotra and Birks, 2007). So, the primary rationale 

for conducting conclusive research is to test specific hypotheses and examine specific 

relationships, whereas the purpose of exploratory research is to provide insights and 

understanding of the nature of a certain problem. 

 

Danermark et al. (2001) argued that quantitative and qualitative methods are usually considered 

the two main streams in social science methodology. Researchers have long debated the 

relative value of qualitative and quantitative inquiry (Patton, 1990). Qualitative research, broadly 

defined, means “any kind of research that produces findings not arrived at by means of 

statistical procedures or other means of quantification” (Strauss and Corbin 1990, p. 17). Where 

quantitative researchers seek causal determination, prediction, and generalisation of findings, 

qualitative researchers seek instead illumination, understanding, and extrapolation to similar 

situations. 

 

According to the epistemological position, an appropriate research method is necessary for 

conducting this research. For example, Klein and Myers (1999) have stated that the 

epistemological assumptions for Action Research may be positivist or interpretivist. According to 

Gregg et al. (2001), positivist and interpretive approaches may also be used in design research 

by socio-technologists. The empirical-analytic approach which includes the positivist, as well as 

the interpretive, approach is also addressed in multi-methodology (Mingers and Brocklesby, 

1997). In this section, Multi-methodology or Mixed Methods Research will be discussed in order 

to justify the chosen method.  

 

Nunamaker et al. (1991) explained that the multi-methodology approach integrates theory 

building, system development, observation and experiments (see Figure 3-1). Theory building 

includes development of new ideas and concepts, and construction of conceptual frameworks, 
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new methods, or models. Experimentation includes research strategies such as laboratory and 

field experiments, as well as computer and experimental simulations. Observation includes 

research methodologies such as case studies, field studies, and sample surveys that are 

unobtrusive research operations. Observation is often used when relatively little is known and it 

is desirable to "get a general feeling for what is involved" in a research domain (Ray and 

Ravizza 1985). It may help researchers to formulate specific hypotheses to be tested through 

experimentation, or to arrive at generalisations that help focus later investigations. 

 

Systems development consists of five stages: concept design, constructing the architecture of 

the system, prototyping, product development, and technology transfer (Ctirtis, 1987). Concept 

design is the adaptation and amalgamation of technological and theoretic advances into 

potentially practical applications. Prototyping is used as a proof-of-concept to demonstrate 

feasibility. Much systems development research stops at this stage, because it fails to meet 

initial expectations. Those that are judged successful are expanded into fully articulated 

production systems. This allows a realistic evaluation of the impacts of the information 

technologies and their potential for acceptance. The transfer of technology to organisations 

represents the ultimate success of those theories, concepts and systems. Difficulties and 

constraints encountered during the systems development processes can be used to modify the 

concepts and theories from which the application systems are derived (Nunamaker et al., 1991). 

 

Figure 3-1: Multi-methodology approach in IS research (Nunamaker et al., 1991) 



 - 70 - 

 

In line with the research aims, an exploratory research approach using mixed methods will be 

adopted. Mixed methods research is desirable and feasible because it gives a more complete 

view; it can be used when building from one phase of research to another. It may first be 

advisable to explore the data qualitatively to identify the variables to test in a later quantitative 

study. Or, it may be used to follow up a quantitative study with a qualitative one to obtain more 

detailed and specific information. This research will involve theory building, as well as 

interpretive and positive approaches. It is appropriate to use mixed methods research at this 

level. Although this research is not going to develop a system or product which will be put into a 

system development cycle, it will discuss requirements for technology supporting collaborative 

learning (Objective 3) by investigating the problems of existing CSCL technology and providing 

a set of guidelines for designers and developers of CSCL, in order to improve the design of 

CSCL technology. 

 

The literature illustrates many reasons for adopting a mixed methods approach. Two well known 

frameworks have been developed by Greene, Caracelli and Graham (1989) and Bryman 

(2006). The former framework of five general reasons for mixing methods (Triangulation, 

Complementarity, Development, Initiation and Expansion) was later developed by Bryman 

(2006), who listed sixteen reasons for mixing methods. Table 3-1 gives a more complete picture 

for justifying a choice of mixed methods research.  

Reason Description 

Triangulation or greater 
validity 

Refers to the traditional view that quantitative and qualitative 
research might be combined to triangulate findings in order that 
they may be mutually corroborated. 

Offset Refers to the suggestion that the research methods associated 
with both quantitative and qualitative research have their own 
strengths and weaknesses so that combining them allows the 
researcher to offset their weaknesses to draw on the strengths of 
both. 

Completeness Refers to the notion that the researcher can bring together a more 
comprehensive account of the inquiry in which s/he is interested if 
both quantitative and qualitative research are employed. 

Process Refers to when quantitative research provides an account of 
structures in social life but qualitative research provides a sense of 
process. 
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Different research 
questions 

Refers to the argument that quantitative and qualitative research 
can each answer different research questions. 

Explanation Refers to when one is used to help explain findings generated by 
the other. 

Unexpected results Refers to the suggestion that quantitative and qualitative research 
can be found fruitfully combined when one generates surprising 
results that can be understood by employing the other. 

Instrument development Refers to contexts in which qualitative research is employed to 
develop questionnaire and scale items, for example so that better 
wording or more comprehensive closed answers can be 
generated. 

Sampling Refers to situations in which one approach is used to facilitate the 
sampling of respondents or cases. 

Credibility Refers to suggestions that employing both approaches enhances 
the integrity of findings. 

Context Refers to cases in which the combination is rationalised in terms of 
qualitative research providing contextual understanding coupled 
with either generalisable, externally valid findings or broad 
relationships among variables uncovered through a survey. 

Illustration Refers to the use of qualitative data to illustrate quantitative 
findings, often referred to as putting “meat on the bones” of “dry” 
quantitative findings. 

Utility or improving the 
usefulness of findings 

Refers to a suggestion, which is more likely to be prominent 
among articles with an applied focus, that combining the two 
approaches will be more useful to practitioners and others. 

Confirm and discover Refers to using qualitative data to generate hypotheses and using 
quantitative research to test them within a single project. 

Diversity of views Includes two slightly different rationales, namely, combining the 
researcher’s and participants’ perspectives through quantitative 
and qualitative research respectively, and uncovering relationships 
between variables through quantitative research while also 
revealing meanings among research participants through 
qualitative research. 

Enhancement or 
building upon 
quantitative and 
qualitative findings 

Entails a reference to making more of or augmenting either 
quantitative or qualitative findings by gathering data using a 
qualitative or quantitative research approach. 

Table 3-1: Reasons for mixing methods, adopted from Bryman (2006) 

 

Bryman (2006) noted that researchers should design their mixed methods research with at least 

one clear reason; however, many studies are designed with multiple reasons. This research 

employs the mixed methods approach because of the advantages of triangulation or greater 

validity of findings; offsetting the weaknesses of a single method; providing a complete picture 
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of the phenomena; the ability to answer different research questions; enhancing research 

credibility; and improving the usefulness of findings.    

3.3.1.1 Mixed methods research designs 

There are two main types of mixed methods research: Sequential and Concurrent (Creswell, 

2009; Creswell and Clark, 2011). This research will follow a concurrent mixed methods 

approach, meaning that the researcher will use multiple types of data (qualitative and 

quantitative) simultaneously to develop a more complete picture. Diverse types of data will be 

collected and then triangulated from different sources to develop a full understanding of the 

phenomena.  

 

Specifically, there are six primary types of design: three sequential (explanatory, exploratory, 

and transformative) and three concurrent (triangulation, nested, and transformative). Each 

varies with respect to its use of an explicit theoretical/advocacy lens, its approach to 

implementation (sequential or concurrent data collection procedures), priority given to the 

quantitative and qualitative data (equal or unequal), the stage at which the data are analysed 

and integrated (separated, transformed, or connected), and procedural notations. It is important 

to understand the similarities and differences between and among the different types of mixed 

methods designs. The six designs are now described.  

Sequential designs  

1. Sequential explanatory: quantitative data are collected and analysed first, followed by 

qualitative data. Priority is usually unequal and given to the quantitative data. 

Qualitative data are used primarily to augment quantitative data. Data analysis is 

usually connected, and integration occurs at the data interpretation stage and in the 

discussion. These designs are particularly useful for explaining relationships and/or 

study findings, especially when they are unexpected.  

2. Sequential exploratory: qualitative data are collected and analysed first, followed by 

quantitative data. Priority is usually unequal and given to the qualitative data. 

Quantitative data are used primarily to augment qualitative data. Data analysis is 

usually connected, and integration occurs at the data interpretation stage and in the 

discussion. These designs are useful for exploring relationships when study variables 
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are not known, refining and testing an emerging theory, developing new psychological 

test/assessment instruments based on an initial qualitative analysis, and generalising 

qualitative findings to a specific population.  

3. Sequential transformative: in contrast to the other two sequential approaches, either 

form of data may be collected first, depending on the needs and preferences of the 

researcher. Priority may be unequal and given to one form of data or the other or, in 

some cases, equal. Data analysis is usually connected, and integration occurs at the 

data interpretation stage and in the discussion. These designs are useful for giving 

voice to diverse or alternative perspectives, advocating for research participants, and 

better understanding a phenomenon that may be changing as a result of being studied. 

Concurrent designs:  

1. Concurrent triangulation: quantitative and qualitative data are collected and analysed at 

the same time. Priority is usually equal and given to both forms of data. Data analysis is 

usually separate, and integration occurs at the data interpretation stage. Interpretation 

typically involves discussing the extent to which the data triangulate or converge. These 

designs are useful for attempting to confirm, cross-validate, and corroborate study 

findings.  

2. Concurrent nested: As in concurrent triangulation designs, quantitative and qualitative 

data are collected and analysed at the same time. However, priority is usually unequal 

and given either to the quantitative or qualitative data. The nested, or embedded, forms 

of data are, in these designs, usually given less priority. One reason for this is that the 

less prioritised form of data may be included to help answer an altogether different 

question or set of questions. Data analysis usually involves transforming the data, and 

integration usually occurs during the data analysis stage. These designs are useful for 

gaining a broader perspective of the topic at hand and for studying different groups, or 

levels, within a single study.  

3. Concurrent transformative: in contrast to the other two concurrent designs, quantitative 

and qualitative data are collected and analysed at the same time. Priority may be 

unequal and given to one form of data or the other or, in some cases, equal. Data 

analysis is usually separate, and integration occurs at the data interpretation stage or, if 
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transformed, during data analysis. As with sequential transformative designs, 

concurrent transformative designs are useful for giving voice to diverse or alternative 

perspectives, advocating for research participants, and better understanding a 

phenomenon that may be changing as a result of being studied. 

 

For this research, a concurrent triangulation design will be used to confirm, cross-validate and 

corroborate study findings. This design will employ a series of quantitative and qualitative 

research methods to gain the most complete and detailed data possible on groupwork 

performance in different situations and learning environments. Data will be collected and 

analysed at the same time. Equal priority will be given to both forms of data. Data analysis will 

be done separately, and integration will be done at the data interpretation stage. The 

interpretation will involve discussing the extent to which the data triangulate, which will be 

covered in the next section. 

 

There are several considerations when deciding to adopt a mixed methods research 

methodology. First, investigating new CSCL technologies such as 3D virtual environments is a 

new context, hence it is unlikely that existing models will fit and accurately reflect the effect of 

adopting CSCL technology on groupwork performance. Second, as the researcher seeks to 

understand the failure of most existing CSCL technologies on groupwork performance, 

triangulation was considered appropriate in order to capture the whole picture and understand 

how affordances for collaboration contribute to user experience as well as performance in 

groupwork. Different types of triangulation are discussed below. 

3.3.1.2 Triangulation 

Triangulation is the mixture of two or more data sources, theoretical views, researchers, 

methodological approaches or analytical methods (Denzin, 1970; Kimchi et al., 1991; Kimchi et 

al., 1991) within the same research. Denzin (1970) described the following four types of 

triangulation: 

Data triangulation: Data triangulation explains the use of multiple data sources, which are 

used to attain different opinion about a condition in order to corroborate the results. Denzin 

(1970) described three types of data triangulation: time, space and person. Variations in events, 
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situations, times, places, and persons add to the research because of the possibility of revealing 

different data or of identifying similar patterns, thus increasing validity in the research findings 

(Fielding and Fielding, 1986). 

Theory triangulation: Theory triangulation is the use of multiple theories or hypotheses when 

examining a phenomenon (Denzin, 1970). The intent is to conduct the study with multiple 

lenses and questions in mind, to lend support to or refute findings. 

Investigator triangulation: Investigator triangulation involves using more than one researcher, 

interviewer, coder, or data analyst in the research. Confirmation of data among researchers, 

without prior discussion or collaboration, lends greater credibility to the research (Denzin, 1970). 

Methodological triangulation: Methodological triangulation has also been referred to as multi-

method, mixed-method, or methods triangulation (Barbour, 1998; Greene and Caracelli, 1997; 

Polit and Hungler, 1995). By using multiple methods, the researcher strives to decrease the 

“deficiencies and biases that stem from any single method” (Mitchell, 1986, p.19), creating “the 

potential for counterbalancing the flaws or the weaknesses of one method with the strengths of 

another” (p.21). Methodological triangulation can further be classified into two types: within-

method triangulation and between- or across-method triangulation. Within-method triangulation 

uses at least two data collection procedures from the same design approach (Kimchi et al., 

1991). Researchers using between- or across-method triangulation employ both qualitative and 

quantitative data collection methods in the same study (Denzin, 1970). Qualitative input may 

help to explain the success of interventions when the numbers fail to answer the question (Polit 

and Hungler, 1995). Thurmond (2001) pointed out that methodological triangulation can reveal 

unique discrepancies or meaningful information that may have remained undiscovered with the 

use of a single approach or data collection technique. For this research, between- or across-

method triangulation will be used, employing a series of quantitative and qualitative research 

methods to gain the most complete and detailed data possible on groupwork performance in 

different situations and learning environments. 

3.3.2 Concurrent triangulation 

Creswell (2009) defined this design as an approach in which the researcher collects both 

quantitative and qualitative data concurrently and then compares the two databases to 
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determine if there is convergence, difference, or some combination (see Figure 3-2).The 

researcher uses separate quantitative and qualitative methods at the same time, generally with 

equal weight. The mixing in this approach is during the interpretation or discussion of the results 

comparing to find similarities or differences. In practice, the mixing usually occcurs throughout 

this research, by providing qualitative quotes after quantitative statistical results in order to 

support or contradict the quantitative results.  

 

 

Figure 3-2: Concurrent Triangulation Design; adapted from Creswell et al. (2003) 

 

This approach can help the researcher to provide a comprehensive analysis of the research 

problem by providing well validated and corroborated results. In some cases, collecting 

quantitative and qualitative data concurrently can save the researcher time. However, along 

with these advantages, there are limitations; for example, it will require greater expertise and 

effort to study phenomena with two types of method. Also, it is not easy to compare the results, 

and the researcher might face difficulty in resolving inconsistencies that arise from the 

comparison. However, Creswell and Clark (2011) point out procedures to overcome these 

problems, such as collecting more data, revising the original data, or gaining new insight from 

the disparity of the data. 
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3.4 Research methodology 

Building on the above discussion, this section covers the research methods employed. 

Empirical research will be used to achieve the three objectives of this work (see Chapter 1, 

Table 1-1):  

1. Determine the effectiveness of CSCL versus traditional teaching and learning methods. 

2. Present a conceptual model of the factors influencing collaborative learning 

performance in CSCL environments. 

3. Discuss requirements for technology supporting collaborative learning. 

 

Figure 3-3: Outline of the used research methods 

 

Figure 3-3 illustrates the research methods used in the three research objectives. To achieve 

the first objective, empirical research is undertaken by comparing collaboration in different 

CSCL and non-technology environments and by identifying the most favourable CSCL 

environment based on the user’s (learner’s) perception. This phase determines the 
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effectiveness of CSCL versus traditional teaching and learning methods. The comparison of the 

CSCLs is between conventional 2D systems (Blackboard) and 3D virtual worlds (SecondLife). 

Empirical research using quantitative and qualitative methods will be conducted in a sequence 

of studies to achieve these objectives.  

 

It is generally accepted that using more than one method strengthens the validity and credibility 

of the analysis, presents a more accurate picture of outcomes and leads to greater confidence 

being placed in the research conclusion (Saunders et al., 2007; Hughes et al., 1997; Kane, 

1991). Quantitative data will be gathered by distributing a questionnaire, and qualitative data by 

observation and semi-structured interviews with a sample of learners in order to understand 

their actions and behaviours. Qualitative research techniques were selected first because of the 

exploratory nature of the research topic. Second is their ability to describe and explain the social 

phenomena; for example, studying the pre-existing social relationships between the learners 

and how these might affect the learners’ performance. These techniques will be employed to 

collect opinions about the learning process (from the students’ points of view) and provide a rich 

picture of the situation. Also, qualitative techniques are used to answer the ‘how’ research 

questions addressed in this particular research. 

 

This researcher has selected a mixed methods approach using both quantitative and qualitative 

data collection techniques and analysis procedures to investigate group learning by a 

combination of interviews, observations and questionnaires. Figure 3-4 outlines the strategy for 

integrating the results from the qualitative and quantitative mixed methods in which the diagram 

is showing the chapter along with the justification of the methods that will be used. Also, the 

diagram is summarising the reasons of collecting quantitative or qualitative data and how 

(questionnaires, observations, interviews) mapped to the reasons for choosing the data 

collection techniques. For example, investigate students’ attitudes to CSCL, elicit their reasons 

for their preferences, discover problems with using CSCL, analysis patterns of 

interaction/behaviour in collaborative learning, etc.  
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Figure 3-4: Detailed outline of the research methods 

 

In more details, Table 3-2 summarizes the research questions linked to the rationale for data 

collection methods and describes what data will be collected to answer them.  

Chapter Research questions/Proposition  Data to be collected  Method 

4 

How do group members learn 
collaboratively? 
 
What factors have an impact on 
groupwork? 

Subgroups, leadership, 
activities (read, discuss, 
negotiate, agree, disagree, 
take notes), critical 
incidents: (e.g. why 
disagree, explanation, 
tutoring) 

Observation 

Investigate the effect of familiarity between 
group members on groupwork 
performance. 

Rate familiarity between 
group members and 
frequency of contact. 

Questionnaire 

5 & 6 

Understand the overall process of 
collaborative learning. 

Subgroups, leadership, 
activities (read, discuss, 
negotiate, agree, disagree, 
take notes), critical 
incidents: (e.g. why 
disagree, explanation, 
tutoring) 

Observation  

Investigate the effect of students’ attitudes 
on groupwork performance. 

Attitude towards groupwork 
Commitment 
Members social familiarity 
Level of trust Questionnaire 

Investigate the effect of students’ general 
experience on groupwork performance. 

Motivation 
Consensus 
Coordination 
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Group cohesion 
Achieving groupwork goals 

Investigate the effect of students’ skills on 
groupwork performance. 

Ability to manage conflicts  
Skills in accomplishing the 
groupwork and managing 
the learning process 
(Evaluation, Self 
awareness) 

Investigate the effect of familiarity between 
group members on groupwork 
performance. 

Social familiarity and 
frequency of contact. 

Questionnaire 

Investigate the role of collaborative 
learning technology in students’ 
experience. 

Students’ activities using 
CSCL. 

Observation 
 

Interview 
 

Open Qs on 
Questionnaire  

Discover problems with CSCL. 
 
Elicit student’s reasons for their CSCL 
groupwork preferences. 

Students experience and 
views on CSCL 
effectiveness. 

Interview 
 

Open Qs on 
Questionnaire  

6 
Investigate patterns of language used in 
learning conversations by successful 
groups. 

Dialogues from learning 
conversations 

Blackboard 
recordings 

7 

Investigate the proposition that virtual 
worlds motivate more effective 
collaboration and learning.  

Performance times and 
errors in collaborative 
problem solving tasks 
 
Attitudes and ratings of 
technology- usability, user 
experience, affect and 
presence. 

Problem solutions 
 

Questionnaire 
 

Post test 
interviews  

What are the participants’ ratings of the 
technology’s usability? 

What is the impact of text-based and 
immersive online learning environments on 
user engagement? 

What is the impact of 2D and immersive 
online learning environments on learning 
performance and experience? 

Table 3-2: Detailed outline of the research questions linked to the rationale for data 

collection methods 

 

Although a concurrent mixed methods approach will be followed, the studies will be conducted 

in sequence. First, a study will be conducted on non-CSCL groups as a baseline (see Chapter 

4). Then, three studies will focus on a range of collaboration technologies, such as ThinkTank, 

SecondLife and Instant messaging (see Chapter 5). A further three studies will be conducted on 

CSCL groups over time (see Chapter 6). An experiment to test the qualities of current CSCL 

technology (such as Blackboard and SecondLife) will be the final stage of this research. 

 

The seven empirical studies (Chapter 4, 5 and 6) will be conducted in actual classrooms using 

different collaborative learning environments ranging from face-to-face to virtual collaboration 

using 2D interfaces or 3D immersive tools. Although conducting such studies will be time 

consuming, the results from each will help to form the next one. Each study will employ 
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quantitative and qualitative techniques and, most importantly, the triangulation discussed in 

section 3.3.1.2. Finally, this research will experimentally test the results of the previous studies 

against the issues raised from the literature review, to test the effectiveness of CSCL against 

traditional teaching and learning methods. 

 

Teddlie and Yu (2007) discussed the sampling techniques and stated that there is no widely 

accepted topology of mixed methods sampling procedures; however, Teddlie and Yu (2007) 

argued that it is possible to have a combined form of probability (quantitative) and non 

probability (qualitative) samples. In an ideal situation, it would be to test the entire population, 

but in this research, the population is too large that it is impossible to include every individual. 

This is the main reason for this research to use non-propility samples such as convenience 

samples in which participants are selected because classes/groups are readily available. In 

terms of the sample size, rather than select a large number of participants, our intention is to 

recruit participants that will provide in-depth information about the phenomenon even if they are 

small number.   

 

Each study has its own requirements and different collaboration tools. Thus, methods will be 

selected specifically for each study and plans can be modified to suit the nature of the 

groupwork. Semi-structured interviews (see Appendix 2) will be conducted at the end of each 

study to further investigate the students’ experience. Information about the students’ general 

experience of groupwork and the role of technology will be gathered through interviews. All the 

interviews will be audio-taped by the researcher and later transcribed for data analysis. The 

interview questions will focus on how the students organise themselves, general questions 

about the learning process, the problems encountered during the collaborative learning process, 

motivations, when the technology is appropriate, and whether collaboration between group 

members is helpful. 

 

Direct observation will be used to provide a richer understanding of the social situation through 

a study of students in a natural setting, and of the interaction between the members of a group 

(see Appendix 3). Observation will record group members’ activities (such as: Reading, 
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Discussing, Negotiating, Agreement, Disagreement, Taking notes) to see how frequent each 

activity is during the sessions. Each activity will be rated on a 3-point scale over each minute of 

the observation, in terms of the researcher’s perceived view of its intensity. 

 

Quantitative research techniques will be used to systematically investigate differences, measure 

social relationships and study group members’ interactions. Two questionnaires (see Appendix 

4) will be used to investigate the social relationships between group members, the effectiveness 

of groupwork, and whether social relationships help learning. The questionnaires will gather 

demographic information, data about working in groups and about the role of the technology 

being used.  

 

Recordings of group discussions will be used to analyse the interaction and conversational 

learning, while feedback and marks from the students will be used to assess the impact on 

learning. Data will be gathered from the modules’ instructors regarding the students’ 

achievements and results of their groupwork. The documentation will contain the project 

reports, presentation marking sheets, evaluation of the groupwork, and comments on 

individuals, the project and groups. The documentation analysis will help to evaluate the 

performance of different individuals and groups.  

3.5 Data analysis 

This research will use different types of data analysis. Statistical tests will be used to analyse 

the quantitative data using both SPSS and Excel. Lewicki et al. (2006) state that the most 

widely used method in the extant literature within a psychological approach is a Likert-type 

scale. Likert-type ratings are commonly used to measure students’ perceptions on various 

educational interventions providing a range of responses (Cohen et al., 2000) as this research 

will do. However, scolars disagree if they can suppose that the intervals between responses are 

equal (interval) or not (ordinal). Blaikie (2003) argued that researchers oftenly assume that the 

intervals between values are equal. However, Cohen et al. (2000) refused this assumption as 

researcher can not ensure the equality of the intensity of feeling between consecutive 

categories.  
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A number of authors assumed that Likert items do not form an interval scale, but instead should 

be considered ordinal scales and should be analyzed accordingly (e.g., Knapp, 1990; Kuzon et 

al. 1996; Jamieson, 2004). Other authors proposed ways to get around this confusing problem 

of ordinal/interval scale by proposing alternative formats such as the two-stage alternative 

offered by Albaum (1997) or the phrase completion alternative offered by Hodge and Gillespie 

(2003). In contrast, several authors have shown that Likert scales can indeed be analyzed 

effectively as interval scales (e.g., Maurer and Pierce, 1998; Vickers, 1999). This debate about 

the ordinal/interval issue has been solved in this research by the assumption of interval status 

for Likert-type mesaurments will be considred throughout this research data analysis. Although, 

this research will presents the means and standard deviations (interval scale statistics) for 

individual Likert items, the mode, median, percent or frequency of responses (nominal and 

ordinal scale statistics) will be presented when it suits the analsysis as recommended by 

Jamieson (2004). 

 

Thematic analysis will be used to analyse the interview data and documents. In addition, open 

coding analysis of the interview data will explore the students’ experience thoroughly. Discourse 

analysis will be used to analyse the groups’ discussions and understand the patterns used in 

reaching groupwork goals.  

 

Subjective measures will also be used. For example, group members’ activities (such as: 

Reading, Discussing, Negotiating, Agreement, Disagreement, Taking notes) will be observed to 

record the frequency of each activity. Each activity will be rated on a 3-point scale over each 

minute of the observation, in terms of the researcher’s perceived view of its intensity. 

Participation measures, content analysis and dialogue analysis will be used to uncover the 

indicators of learning via group interaction and each group’s discussion pattern, as suggested 

by Dennen (2008). Another subjective measure is leadership identification. For example, group 

leaders will be identified by the frequency of speaking. Leaders were identified by the frequency 

of turn taking which was observed. The dominants (leaders) had higher frequency of turn taking 

than the other groups’ members. Other methods will be observing the initiative of the leaders in 

proposing ideas and design concepts, how the leaders convince members of the validity of an 
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idea and how they interact with, organise and distribute roles to other members (see Appendix 

6.2). 

 

Social network diagrams of the groups will be created from measures of individual overall 

closeness (connectivity) with the other group members. Connectivity for each individual will be 

measured as the sum of the individual relationship strength with the other group members. The 

mean of fan in (i.e. sum of connectivities from other group members to the individual) and fan 

out (i.e. sum of connectivities from individual to the other group members) of relationship 

frequencies for each individual will be calculated and summed for each group. Cohesion for 

each group will be measured by the sum of the individual’s connectivity. The following formulas 

will be used: 

 

Relationship strength measured in a scale of 1 (Casual acquaintance) to 7 (Very close), with 0 

for not a friend 

 

Connectivity for each individual: ∑ 
i-j
 relationship strength   

Cohesion for each group: ∑ Connectivity 
i-j
 

 

The groups’ conversations in Blackboard will be analysed in order to investigate the students’ 

patterns of learning. First, the Blackboard conversations will be categorised to show the 

frequency of conversational actions, followed by topic analysis to show who (student) 

contributed in what (topic) and how frequently. Finally, turn taking will be examined for each 

group. The content of the threads and the discussion exchanges will be analysed using a 

coding scheme (see Appendix 8.7) derived from rhetorical structure theory (Mann and 

Thompson, 1988) to include the following conversational actions: 

1. Inform: used to identify any fact-gathering statements; the student can communicate 

facts to group members. 

2. Report: used to report an ‘action’ that the group member has already taken; or ‘intent’ 

that he/she is going to do in the near future. 



 - 85 - 

3. Propose: used to suggest an ‘action’ for the group members to do; or an ‘idea’ when a 

thought is suggested by one member to the rest of the group. The purpose of propose 

(action/idea) is to gain feedback on the proposition from the other group members. 

4. Build suggestion: here the student can suggest something to the group’s members. The 

suggested idea should come from a previous conversational action and it will be an 

extension of that previous contribution.  

5. Agree: used to express that one identifies with a previous contribution.  

6. Disagree: used to express that one does not identify with a previous contribution. 

7. Comment: used to give positive feedback on the other group members’ contributions.  

8. Critique: used to give negative feedback on the other group members’ contributions. 

9. Request: here the student can ask for an ‘opinion’, feedback or ‘information’ needed for 

an action. 

10. Command: used to give a direct order to one or more of the group members. 

11. Justify: used to give a good reason for any conversational action. 

12. Check: used to get confirmation about an action. 

13. Evidence: used to give proof of any conversational action.  

14. Social/Affect: used to categorise any emotional icons, comments and appraisal 

between the group members. 

15. Extend: used to identify extensions of any of the above mentioned conversational 

actions. 

 

Group discussions will be analysed by marking up the transcripts with the above fifteen 

conversational actions. Then the frequency of transitions between pairs of conversational 

actions will be entered in a transitional table (see Appendix 8.8), enabling discourse network 

diagrams (see Appendix 8.9) to be created as sequential frequencies of conversational actions 

(i.e. A follows B, N times). Frequencies of transitions below 2% of the total will be excluded 

since these are too infrequent to be generalised in a discussion pattern. Group discussions will 

be analysed by grouping the threads or messages by their aim, for example, to categorise 

exchanges on the theme of coordinating a group meeting.  
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3.6 Quality checks 

Seale (1999) stresses the importance of discussing the overall research approach to validity 

and reliability. The tests for validity and reliability might differ in quantitative and qualitative 

research; however in both approaches, they serve the purpose of checking the quality of the 

data, the results and the interpretation.  

 

The threats to validity in quantitative research are internal and external. Internal validity threats 

are the participants’ experiences that threaten the researcher’s ability to draw correct 

conclusions from the data about the selected sample. Creswell (2011) discussed a list of 

internal validity threats; for example, a participant’s maturation during the research might 

influence the results, participants with certain characteristics might be selected, participants 

might withdraw or become familiar with a process and remember responses for later testing. 

External validity (or generalisation) threats arise when incorrect conclusions from the sample 

data are copied to other settings, samples, or different timed situations. For example, 

participants and setting characteristics or the timing of the research limit the generalisation to 

other people, settings or situations. Creswell listed other threats in quantitative research, such 

as statistical conclusion validity, in which inappropriate statistical tests are used to draw 

inaccurate conclusions, and construct validity, in which the researcher uses inappropriate 

measures of variables.  

 

Reliability in quantitative research is the degree of stability or consistency of responses. The 

statistical test ‘Cronbach alpha’ measures reliability. Kirk and Miller (1986) elaborated their 

definition by identifying three types of reliability in quantitative research, which relate to: (1) the 

degree to which a measurement, given repeatedly, remains the same; (2) the stability of a 

measurement over time; and (3) the similarity of measurements within a given time period. 

 

Qualitative research has different procedures to check the validity and reliability of data. 

Creswell and Miller (2000) defined qualitative validity as the determination of whether the 

research conclusions are accurate from the researcher’s, participant’s or reader’s point of view. 

Creswell (2011) suggested several validity procedures, such as: (1) triangulation, as described 
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above (Silverman, 2001), (2) member checking, by taking responses back to the participants 

and determining whether or not findings conform to their experiences (Silverman, 2001), (3) use 

of thick and rich description to convey the findings, (4) self-reflection to identify any bias the 

researcher brings to the study , (5) presentation of negative or discrepant information, (6) 

spending prolonged time in the field to develop in-depth understanding of the phenomena, and 

(7) using an external auditor to review the research, to check transcription mistakes or 

relationships between research questions and data. External validity (generalisation) in 

qualitative research concerns the extent to which the study’s findings have larger import beyond 

the immediate case study (Yin, 2004). The issue of generalisability plays a different role in 

qualitative research than in quantitative research as qualitative studies are not designed to allow 

systematic generalisation (Maxwell, 1992). According to Yin (2004), a single case is usually 

poor in terms of generalisability, so it is better to generalise from multiple case studies.  

 

Qualitative reliability is the degree of consistency of the applied research approach across 

different researchers and researches. Gibbs (2007) suggests several reliability procedures, 

such as: (1) check transcripts for mistakes, (2) check for definition drift of codes, that is a shift in 

the meaning of the codes during the process of coding, and (3) cross check (or intercoder 

agreement), which means different researchers comparing the codes independently.  

3.6.1 Mixed methods quality checks procedures 

Onwuegbuzie and Johnson (2006) believe that the discussion about validity in mixed methods 

research is at an early stage. However, it is important to understand how the researcher can 

assure research validity and reliability, despite the use of a mixed methods research approach. 

Different terms available in the mixed methods literature to describe quality checks procedure, 

include Onwuegbuzie and Johnson’s (2006) ‘legitimation’. However, this thesis will use the term 

‘validity’ in accordance with Creswell and Clark (2011) as it is widely accepted by both 

quantitative and qualitative researchers.  

 

In mixed methods research, validity necessarily focuses on both quantitative and qualitative 

procedures (Tashakkori and Teddlie, 1998; Onwuegbuzie and Johnson, 2006), so validity 
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issues may relate to all types of strategy discussed in the previous section (see Section 3.6), 

including sample size, follow-up on contradictory results, bias in the data collection, inadequate 

procedures, or the use of conflicting research questions (Creswell and Clark, 2011).  

 

Scholars have discussed how validity relates to the research design and data collection, to data 

analysis and to interpretation of findings (Onwuegbuzie and Johnson, 2006; Teddlie and 

Tashakkori, 2009). For example, perspective of the former authors on mixed methods research 

validity relates to many phases of the research process, from philosophical assumptions to 

conclusions drawn from the research. 

 

Creswell and Clark (2011) define validity in mixed methods research as “employing strategies 

that address potential issues in data collection, data analysis and the interpretations that might 

compromise the merging or connecting of the quantitative and qualitative strands of the study 

and the conclusions drawn from the combination”. Consequently, the focus of this research will 

be on the procedures that might be used in the three phases of data collection, data analysis 

and interpretation of research. Discussions of quality checks in both quantitative and qualitative 

research were outlined earlier in this chapter (see Section 3.6); however, the strategies and 

procedures that mixed methods researchers might use are detailed in Table 3-3. 

Threats issues Procedures 

Data collection phase 

Inappropriate sample selection 
Draw quantitative and qualitative samples from the 
same population to make data comparable. 

Sample size 
Use large qualitative samples or small quantitative 
samples so that the same number of cases can be 
selected. 

Introducing potential bias through one data 
collection on the other data collection 

Use separate data collection procedures, and 
collect data at the end of an experiment. 

Collecting two types of data that do not address the 
same topics 

Address the same question in both quantitative and 
qualitative data collection 

Data analysis phase 

Inadequate approaches to convergence of the data 
Develop a joint display with quantitative categorical 
data and qualitative themes or use other display 
configurations. 

Making illogical comparisons of the two results of 
analysis 

Find quotes that match the statistical results. 



 - 89 - 

Utilising inadequate data transformation 
approaches 

Keep the transformation straightforward (e.g. count 
codes or themes) and use procedures to enhance 
reliability and validity of transformed scores. 

Using inappropriate statistics to analyse quantitised 
qualitative results 

Examine the distribution of scores and consider use 
of non-parametric statistics if needed. 

Interpretation phase 

Not solving divergent findings 
Use strategies such as gathering more data, 
reanalysing the current data and evaluating the 
procedures. 

Not discussing the mixed methods research 
questions 

Address each mixed methods question 

Giving more weight to one form of data than the 
other 

Use procedures to present both sets of results in an 
equal way (e.g. a joint display) or provide a 
rationale for why one form of data provided a better 
understanding of the problem. 

Not interpreting the mixed methods results in light 
of the advocacy or social science lens 

Return in the interpretation of a transformative 
study to the lens used in the beginning of the study 
and advance a call for action based on the results. 

Incompatible differences among different 
researchers. 

Have researchers on a team evaluate the overall 
project objectives and negotiate philosophical and 
methodological differences. 

Table 3-3: Research quality checks in mixed methods research, adapted from Creswell & 
Clark (2011) 

3.7 Ethical considerations 

As in all research involving human participants, ethical issues will be addressed in accordance 

with the University of Manchester’s rules and guidelines. Each participant will sign an 

agreement with the researcher about participating in this study at the time of filling in their 

questionnaire. The consent form (see Appendix 5) will ensure the safety and rights of both 

participants and researcher. 

 

Participants will be informed that answers provided will be used in the development of a 

doctoral thesis and that the results will only be written up as a report and in academic 

publications with no individual identification. The researcher will make it clear to participants that 

many different people will be taking part in this research and it is the overall results that we are 

interested in, not any one person. Each participant is guaranteed the right to withdraw at any 

time without giving a reason, as taking part is voluntary. All participants taking part in this 

research will be briefed and educated on the purpose and the objectives of the study.  
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3.8 Summary 

Following the statement of the problem and the research questions outlined in Chapter 1, this 

chapter discussed the epistemological foundations of the research from both positivist and 

interpretivist approaches. The general research approach has been explained with justification 

of the researcher’s chosen methodology. A mixed method approach was selected, combining 

qualitative investigation of experience and quantitative analysis of interaction to understand 

collaborative patterns in learning. Multiple sources of evidence include survey, interview, 

observation, documentation analysis and experiments. Finally, the chapter discussed the 

importance of using different strategies to minimise validity threats in conducting mixed methods 

research, and general ethical issues concerning participants’ rights. 

 

In sum, this chapter explained that mixed methods research is an approach to inquiry that 

combines both qualitative and quantitative forms. It is more than simply collecting and analysing 

both kinds of data; it involves the use of both approaches so that the overall strength of the 

research is greater than either qualitative or quantitative (Creswell and Clark, 2011). 

Furthermore, using more than one method strengthens the validity and credibility of the 

analysis, presents a more accurate picture of research findings and leads to greater confidence 

being placed in the research conclusion (Saunders et al., 2007; Hughes et al., 1997; Kane, 

1991). This research will use quantitative data to systematically investigate differences, 

measure social relationships and study group members’ interactions, while qualitative data will 

be collected to understand learners’ actions and behaviours.This chapter also discussed the 

reasons for choosing mixed methods approach adopted from Bryman (2006), such as 

triangulation for greater validity of findings, to offset the weaknesses of a single method, to 

provide a complete picture of the phenomena, to answer different research questions, to 

enhance the credibility of the research, and to improve the usefulness of findings. The following 

four chapters will describe the studies conducted over three years in a higher educational 

institute (Manchester Business School). The results of the research represent the students’ 

perception of CSCL environments. Seven studies were conducted in natural classroom settings. 

These seven cases were similar, with students assigned to groupwork. Each study lasted for an 

academic term. In each case, the students were divided into groups. The purpose of these 
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studies was to investigate the collaborative learning settings and their impact on learning from 

the student’s perspective. An eighth study was an experiment to compare two CSCL 

environments (Blackboard, SecondLife) with face-to-face collaboration as a baseline. 
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4 Preliminary study 

4.1 Introduction 

This chapter describes the preliminary study, introducing the study design along with the 

methods used for data collection. This is followed by a discussion of the results from the 

different data collection methods. 

4.1.1 Study motivation 

The goals of the study are to investigate the collaborative learning process, to look for evidence 

of collaborative learning, and to analyse the data with an emphasis on collaborative learning 

theories and models such as those of Kolb (1984) and Salmon (2000); and in particular, to 

understand the overall process of collaborative learning and to investigate the effect of social 

relationships on groupwork performance. 

4.2 Study questions 

Generally, the aim of this study is to discover problems that might occur in collaborative learning 

environments. Specifically, the empirical study was conducted to answer the following research 

questions: 

 How do group members learn collaboratively? 

 What factors have an impact on groupwork? 

 How do social relationships affect collaborative learning? 

4.3 Study design and method 

The research methods were observation and a questionnaire. The observations were 

conducted on postgraduate students taking the Human Computer Interaction and Web User 

Interfaces module at the University of Manchester.  
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Students were asked to do their first assignment in groups, creating storyboards for a 

multimedia website for a public awareness campaign on heart disease prevention. The students 

were provided with a set of materials (pictures, pdf documents, videos, ppt files) that might 

assist them in their task. The assignment tested the students’ skills in analysing information 

requirements for an application and their ability to design a website interface. As a groupwork 

assignment it also tested the students’ ability to collaborate in the design process.  

 

There were 38 students in the class (23 male, 15 female), divided into four groups by the 

instructor alphabetically at the outset of the practical classes (sessions). The groups were 

required to complete a class exercise over three weeks, followed by a presentation of their work 

in the fourth week. They were asked to complete a questionnaire at the beginning of their 

groupwork, to measure their experience of groupwork (see Appendix 4.1). A scale of 1 to 7 was 

used to rate the social relationships between group members (1 representing casual 

acquaintance and 7 denoting a very close relationship). Frequency of meeting (1 for daily, 2 for 

weekly and 3 for monthly) and contact between group members (1 for within the last 2 days, 2 

for 3-7 days ago, 3 for 15-30 days ago and 4 for never) were also recorded. 

 

The observation (see Appendix 3) was handled over two practical classes, each lasting for two 

hours. Observation data were recorded using MP3 players and notes taken by the observer. 

Each group was observed for 30 minutes, split into four periods (5, 10, 10, 5 minutes) to 

observe the setting, group members’ interactions, and activities. For each period the observer 

took notes, whilst audio recording the groups’ conversations. 

4.4 Results 

4.4.1 Performance 

At the end of the groupwork, the four groups presented their proposed website for the given 

scenario; all performed well apart from Group 3.  
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4.4.2 Questionnaire 

The questionnaire results indicated that all the students had previously participated in 

groupwork and fifteen had used computer systems to support their groupwork. Most students 

had a positive attitude towards groupwork: mean 3.95, SD 0.82 on a scale of 1 (Very Negative) 

to 5 (Very Positive). 

 

Students ranked their preferred methods of communication. Not surprisingly, most (75%) 

preferred to communicate face-to-face, 15% preferred web-based collaborative technologies, 

9% preferred to use e-mail, while no one preferred telephone communication. Table 4-1 and 

Table 4-2 show the social networks which measured the closeness of social relationships 

between group members, frequency of meeting and last contact between group members. 

There were two levels of analysis: by gender and then by group. The number of students in 

Groups 1, 2, 3 and 4 was 9, 11, 10 and 8 respectively, with males 7, 7, 7 and 0 and females 2, 

4, 3 and 8.  

Gender 
Avg. Number 

of friends 
Social relationship 

closeness 

Frequency of 
meeting 

(Mode) 

Last contact 

Face-to-face 

(Mode) 

CMC 

(Mode) 

Male 1.57 3.23 2 2 3 

Female 2.00 3.35 2 2 3 

Table 4-1: Social relationships by gender 

 

From the above data, no significant gender differences were found in the number of friends, 

closeness, or frequency of meeting in the period relating to their last contact, either face-to-face 

or by CMC (e-mail or web-based communication applications) (t-tests, p > 0.05). 

 

From a comparison of individuals’ scores in each group (see Table 4-2), we could conclude 

that: 

1. There was a significant difference in the number of friends between groups (F (3, 34) 

6.485, p < .01). However, the means for Groups 1 and 3 and Groups 2 and 4 are 
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similar, i.e. post hoc tests showed that there was no significant difference (p > 0.5) in 

the number of friends between Groups 1 and 3 and between Groups 2 and 4. 

2. There was no significant difference (F (3, 34) 1.650, p > .05) between the closeness of 

social relationships, although Group 4’s rating was higher.  

3. There was little difference between the groups in how frequently they met their friends 

within the group. Groups 1 and 4 met on a weekly basis, while Group 2 and 3 members 

met either daily or weekly.  

4. There was a slight difference between the groups in terms of the most recent face-to-

face contact. Generally, all the groups liked meeting at least once a week. Contact by 

CMC was no more than once a month. 

Group  
Avg. Number 

of friends 
Social relationship 

closeness  

Frequency of 
meeting 

(Mode) 

Last contact 

Face-to-face 

(Mode) 

CMC 

(Mode) 

1 0.89 2.39 2 2 3 

2 2.36 3.90 1 2 3 

3 0.90 2.80 1 1 3 

4 2.88 4.03 2 2 3 

Table 4-2: Social relationships by group 

 

Groups 1 and 3 had the lowest social closeness rating, with daily and weekly meetings. 

Frequency of meeting is not, however, associated with closeness of social relationships; for 

example, Group 4 had the highest relationship rating with weekly meetings but did not differ 

from Group 1 with the lowest social relationships rating and with weekly meetings. Face-to-face 

communication was used more frequently between group members, whereas other modes of 

communication were utilised over longer periods. For example, Group 3 members who met 

face-to-face at least every two days communicated less frequently using CMC.  

4.4.3 Observation 

The analysis is based on the notes taken during observations. No analysis of the audio records 

was possible because of the poor quality of the recordings; all the groups worked in one room 

and there was considerable noise and overlap between the groups.  
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The overall average of attendance was 31 students (18 male, 13 female); they were observed 

twice during face-to-face groupwork sessions. Table 4-4 summarises the key activities across 

the two sessions (for details see Appendix 6.1). In the first session, all members were engaged 

in their team, apart from Group 4 which quickly split into subgroups according to the roles they 

distributed among themselves. Reading the assignment details was the sole activity performed 

by all the group members within the initial 5 minutes of the session. During the following 10 

minutes, Groups 1, 2 and 3 began discussing the study scenario, while Group 4 started thinking 

about how to perform the task and agreed to exchange contact details for follow-up meetings.  

Group No. of 
members  

No. of 
Leaders 

Gender 

1 9 1 Male 

2 11 2 Male 

3 10 3 Male and Female 

4 8 2 Female 

Table 4-3: Leadership details in each group 

 

Over the next 10 minutes, leaders emerged who dominated the discussion. There was at least 

one leader per group (see Table  4-3), who tended to be the more talkative member, 

encouraged other students to discuss matters, distributed roles among members, and provided 

general information concerning the assignment from his/her point of view. The turn taking (i.e. 

individual number of talking in the group’s conversation) of the individuals during the two 

sessions (see Appendix 6.2) illustrates that the group discussions were largely dominated by 

the group leaders. In Session 1, the leaders dominated the discussion by up to 50% of the total 

turns involved. Group 1 had only one leader, who took up to 32% of the total turns, Group 2 had 

two leaders with a total of 67% of the total turns (leader 1, 38%; leader 2, 29%), Group 3 had 

three leaders with a total of 85% of the total turns (leader 1, 34%; leader 2, 30%; leader 3, 21%) 

and Group 4 had two leaders with a total of 65% of the total turns (leader 1, 39%; leader 2, 

26%). The leaders continued to dominate the group discussions in Session 2.  

 

In Groups 1 and 2 interaction involved giving examples to support ideas, and agreeing on and 

negotiating those ideas; Group 2 agreed storyboard sketches that explained design examples. 

Group 3 made notes about their discussion, at the leader’s suggestion, to keep track of 
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progress when developing design ideas. Group 4 had a brief discussion and then proceeded 

directly to the production stage; members of this group began discussing each other’s abilities, 

then distributed roles and subsequently decided on the overall design (e.g. number of links, 

home page outline). 

 

In the final 5 minutes, Group 1 decided on individual roles, Group 2 changed from agreement to 

disagreement between group members since everyone was attempting to convince the others 

of the validity of their storyboard ideas. However, this disagreement about the preliminary 

design issues did not create tension; instead, the members appeared to enjoy the discussions. 

Group 3 moved on to discussing the outline and contents of the final presentation.  

Group Session 
Interval 1 
1 – 5 min 

Interval 2 
6 – 15 min 

Interval 3 
16 – 25 min 

Interval 4 
26 – 30 min 

1 

1 

Reading  Discussing 
Discussing 
Negotiating  

Distributing roles 

2 Reading Discussing 
Discussing 
Agreeing  

Disagreeing  

3 Reading Discussing 
Taking notes 

Agreeing  
Discussing  

4 Reading 
Discussing 
Distributing 

roles 

Sketching 
storyboard 

No activity 

1 

2 

No activity 
Searching for 

similar websites 

Extracting 
requirements 

Sketching 
storyboard 
Agreeing 

Develop website 

2 
Sketching 
storyboard 

Negotiating 
Disagreeing  

Extracting 
requirements 

Sketching 
storyboard 

Discussing 
Distributing roles 

3 Discussing Discussing 
Sketching 
storyboard 
Agreeing 

Discussing 
Agreeing   

4 No activity 

Agreeing 
Sketching 
storyboard 
Developing 

website 

Continued Continued 

Table 4-4: Major activities during the two observed sessions 
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In the second session all the groups, apart from Group 3, formed subgroups. Ethnic origins, 

spoken language, and pre-existing relationships affected the division into subgroups; for 

example, two females in Group 1 sat beside one another and spoke in their first language 

(Arabic), while Chinese students in Groups 2 and 4 formed subgroups to discuss and 

understand the assignment issues in their own language.  

 

Table 4-4 shows the group activities in the two sessions. There was no difference between the 

groups in the first interval of the first session; all members were reading the assignment 

requirements. However, groups began to structure their groupwork during the second interval, 

with Group 4 members being slightly quicker in discussing and distributing roles among their 

members. This continued in the third interval where Group 4 members were the most productive 

in sketching their storyboard, whilst the other groups continued their discussions. In the fourth 

interval all the groups were discussing and mostly in agreement, apart from Group 2 who spent 

the time disagreeing with each other.  

 

Group organisation affected progress; for example, Group 4 members discussed and agreed on 

members’ roles from the first session; hence they made rapid progress, as did Group 1. In 

contrast, Group 2 were slow in agreeing on the distribution of members’ roles, and ended 

Session 2 by distributing members’ roles without beginning their storyboard development. 

 

In Session 2, the leaders continued to dominate group discussions. In Group 1 the leader’s 

turns increased marginally to 36% of the total group’s; Group 2 leaders increased to 80% 

(leader 1, 46%; leader 2, 34%), Group 3’s to 86% (leader 1, 33%; leader 2, 29%; leader 3, 

24%); however, Group 4 leaders showed a slight decrease 63% (leader 1, 38%; leader 2, 25%).  

 

Table 4-5 demonstrates the group activities during the two observed sessions. In terms of 

activity totals, reading (29%) and discussion (29%) were the primary activities during Session 1, 

accounting for 58% of the total activities, followed by agreements (17%) and negotiation (10%). 

The exception was Group 2, where disagreements (80% of all four groups’ disagreements) 

were noticeable with fewer agreements (13% of total) and more negotiations (53% of total). In 
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the second session, the reading activity became infrequent (3%) as Groups 1 and 4 

commenced their website development. The main activity in Session 2 was discussion (49%). 

All the groups discussed their storyboards while sketching them (14%) and taking decisions by 

agreeing (17%), apart from Group 2 who spent more time disagreeing (67% of the total 

disagreements) and negotiating (67% of total negotiation) about the design. 

session Group 

Activities  

Read Discuss  Draw Take notes Negotiate Agree Disagree Total  

1 

1 8 13 0 0 2 8 1 32, 22% 

2 14 7 2 0 8 3 8 42, 29% 

3 15 10 2 2 4 7 1 41, 29% 

4 5 12 5 0 1 6 0 29, 20% 

 
Total  

42 
29% 

42 

29% 

9 

6% 

2 

1% 

15 

10% 

24 

17% 

10 

7% 

144 

100% 

2 

1 0 12 2 0 0 5 1 20, 20% 

2 1 14 5 0 4 2 6 32, 33% 

3 2 16 4 1 2 6 1 32, 33% 

4 0 6 3 0 0 4 1 14, 14% 

 
Total  

3 

3% 

48 

49% 

14 

14% 

1 

1% 

6 

6% 

17 

17% 

9 

9% 
98, 100% 

Table 4-5: Group activity frequencies during the two sessions 

 

In terms of group activity totals (see Table 4-5), Group 4 members were less active overall in 

both sessions (Session 1, 20%; Session 2, 14%). In Session 2, Group 4 concentrated more on 

production with less discussion (12% of total discussions) as members seemed to agree with 

the leader’s proposals. Groups 2 and 3 had higher totals of activities during both sessions 

(Session 1, 29%; Session 2, 33%). Group 2 had the highest level of disagreement, and 

eventually produced two separate designs. 

 

Table 4-6 displays how participation was distributed among the groups. Group 4’s activities 

declined in the second session because the group finished their work quickly. Results from chi-

square tests revealed that there were no significant (p > .05) differences in the frequencies of 

turn taking and in the frequencies of group activities between the two sessions. 
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  Group 

  1 2 3 4 

Session 1 

No. of turns 79 68 47 38 

No. 
participants 

9 8 6 5 

Mean 8.77 8.50 7.83 7.6 

Session 2 

No. of turns 56 71 78 24 

No. 
participants 

6 9 8 8 

Mean 9.33 7.88 9.75 3.00 

Table 4-6: Participation 

 

Based on these observations, the following conclusions can be drawn: 

1. Although Group 2 and 4 members had more pre-existing friendships, no one group 

ultimately performed better than any other. Group 4 had a higher rating for their social 

relationships, and they started task execution earlier. However, Group 2 had a similar 

rating for social relationships but did not engage in the production stage as soon as Group 

4. Furthermore, Group 2 members disagreed about many design issues and split 

themselves into two subgroups ending up with two separate solutions.  

2. There were no gender differences in leadership (see Table 4-3) or participation in activities.  

3. The leaders dominated both sessions. However, all the present members participated in 

discussions in Session 2, whilst Session 1 had discussion members who did not participate 

at all (see Appendix 6.2).   

4. The ‘Free-rider Effect’ and ‘Status Sensitivity’ appeared during this groupwork. Some 

tudents took the workload from others who were not willing to be actively involved in the 

groupwork, and it was group leaders who supplied the majority of ideas and solutions (see 

Appendix 6.2). 

4.4.4 Reflections on process 

In order to reflect on the learning process, this section shows how the groupwork assignment 

was structured and what actually happened in the groups. Although the groups produced a final 

output (presentation), it was difficult to measure how much each individual had learned. 
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The following points summarise the groups’ experience in the light of Kolb’s four-stage model of 

experiential learning. 

a. Experience: all the groups commenced by reading the requirements and 

started by exploring their own and similar designs. The groupwork requirements 

gave students the opportunity to be involved in the design experience by 

actively producing a storyboard at the conclusion of their groupwork. 

 

b. Reflect: one of the groupwork requirements was to justify the proposed design. 

The groups reflected on their design experience, mainly through group 

discussion and referring to their lecture notes. Justifications of the proposed 

solutions were largely through group discussions; however some groups took 

longer to justify their solutions with more disagreements and fewer agreements 

(Group 2). Other groups, such as Groups 1 and 3, had fewer disagreements. 

 

c. Abstract: the groups attempted to conceptualise their design with some 

justification by engaging in group discussion.  

 

d. Act: as a final stage of their groupwork, the groups designed and created their 

storyboard for presentation to the module instructor for evaluation. They 

received feedback on their designs, so that they could plan the subsequent part 

of their assignment, i.e. writing up an individual report reflecting on their design.  

 

Another view takes Salmon’s model of collaborative learning without the use of technology to 

summarise the groups’ experience. 

a. Access and motivation: as the groupwork was purely face-to-face, all the group 

members were able to meet and discuss their work at least during the allotted 

timeframe. Obtaining good marks was the key motivation. In addition, the 

subsequent individual work motivated students to work hard during their 

groupwork, in order to write their reports more easily later on. However, it was 

noted that not all students appeared to fully engage in this process. 



 - 102 - 

b. Socialisation: most of the students had previously met each other prior to the 

groupwork, and thus there were some pre-existing relationships. Additionally, 

meeting face-to-face aided the students in socialising with each other. There 

was evidence of this when they conversed socially, as happened in Group 4 

during the first session. All the groups’ members socialised after the first 

session and distributed roles according to members’ abilities.  

 

c. Information exchange: all the groups started the groupwork with access to 

materials provided by the module instructors. Whilst not all the group members 

were involved in group discussions, the groups managed to discuss, explain 

and justify their designs, although dominant students controlled the discussion 

in the first session.  

 

d. Knowledge construction: every group contained at least one leader who defined 

the groupwork objectives for the rest of the members. Through the group 

discussions, students started to negotiate, agree and disagree with each other 

in order to broaden their understanding. Storyboards were developed and all 

the groups provided a range of viewpoints and examples to justify their design, 

based on their lecture notes.  

 

e. Development: after presenting the work, students were given feedback on their 

designs and were able to write their individual reports reflecting on their group’s 

design. 

 

This section presented a process analysis based on observation, therefore the results help to 

answer the first study question (How do group members learn collaboratively?). Only one group, 

Group 2, showed some evidence of debate (negotiate and disagrees), so there was little 

evidence that the groups actually Reflected and Abstracted (Kolb’s stage 2-3). Similarly, 

Knowledge construction in Salmon’s model may have been poor judging by the results of the 

groups’ total activities. 
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4.5 Chapter summary  

From this preliminary study, it was found that factors such as leadership, group structure 

(subgroups), and social relationships could have an influence on group behaviours. Leadership 

affected the group members in reaching a consensus. Leaders produced most of the ideas and 

dominated group discussions, so the groups had uneven contributions from their members. 

However, a better spread of participation appeared over time, and in turn enhanced 

collaboration. Leaders have both positive and negative impacts on group members. The 

satisfactory outcome was in organising the group and helping to focus members’ attention on 

important issues. On the other hand, the leaders might provide a solution, meaning that the 

remainder of the group were less involved in experiential learning. The number of leaders, 

number of subgroups, or the activities involved did not affect the groups’ final output, in which all 

performed well and passed their presentations.  

 

Table 4-7 summarises the study factors which can impact on groupwork, such as: leadership, 

social relationships and the main groupwork activities (reading, discussing, negotiation, 

agreement, and disagreement). As mentioned earlier, all the groups were successful at the 

groupwork stage; no marks were given for the groupwork presentations, but the module tutor’s 

evaluation comments ranked the performance, with Groups 1, 2 and 4 performing equally well; 

Group 3’s work was of a less satisfactory standard. No effect of social relationships on 

performance was seen, so this needs to be studied further.  

 

Group N Performance 
Social 

relationships 
No. of 

leaders 

Activities frequencies Total 
activity 

Read Discuss Negotiate Agree Disagree 

1 9 ++ + 1 8 25 2 13 2 50 

2 11 ++ ++ 2 15 21 12 5 14 67 

3 10 + + 3 17 26 6 13 2 64 

4 8 ++ ++ 2 5 18 1 10 1 35 

Table 4-7: Preliminary study summary 
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Group 3 had three leaders, which might have affected their final solution. Total activity is not an 

indicator of good performance; for example, Groups 2 and 3 had similar totals of activities, 

which was not reflected in their final performance. On the other hand, Group 4 had the lowest 

total of activities but still gave a good performance; it might have been positively affected by the 

social relationships or through the leaders bringing solutions to the group. In summary, Group 2 

had many disagreements that led the group to end with two solutions, but the group 

performance was good, so the discussion might have enhanced learning. Whilst Group 4 

members had a good agreement and task distribution, and hence efficient production, the 

members might have learned less because this group had the lowest frequency of total 

activities especially discussion, negotiation and disagreement.  

 

The results from this study show considerable variation in how groups collaborate, with no 

obvious pattern to groupwork activities. Leadership is the main consistent finding but this can be 

good or bad, as explained above, helping to organise the groupwork but also providing 

readymade solutions and encouraging laziness in some members by dominating group 

discussions and hindering participation. Therefore CSCL needs to help organisation as much as 

encouraging discussion and increasing members’ participation.  

 

This preliminary study of face-to-face collaboration was carried out to discover problems that 

might occur in collaborative learning, and the results show that: (1) leaders tended to dominate 

groups, (2) participation by all members was uneven, hence learning may be sub-optimal, (3) 

groups tended to divide into subgroups, so sharing knowledge may be sub-optimal, (4) there 

was no common process for organising the activity/collaboration, and (5) social relationships 

seemed to have little effect. Building on these results, the following iterative model (see 

Figure 4-1) diagram shows the factors which have been raised from this study and have an 

impact on groupwork performance.  
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Figure 4-1: Preliminary study model 

 

The next chapter will discuss three studies conducted with three different samples to investigate 

the students’ perception of using a range of collaborative technologies in their groupwork 

activities. 
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5 Investigating CSCL 

5.1 Introduction 

This chapter describes three studies conducted in the Manchester Business School. Each study 

is introduced along with the methods used for data collection, followed by a discussion of the 

results for each study.  

5.2 Motivation for the studies 

Three studies were planned to continue groupwork investigations. This time, the students 

interacted both in face-to-face conditions and via technology.  

 

The purpose of these studies was to: 

 Investigate the effect of students’ attitudes towards groupwork, and the effect of 

individuals’ skills and familiarity between group members on peer learning performance 

in collaborative learning environments. 

 Investigate the role of collaborative learning technology in students’ experience  

5.3 Study one: Attitudes to Groupwork  

5.3.1 Study design and method 

The study was conducted during the first term of the academic year 2008-2009. It investigated 

second year undergraduates in the Computer Supported Co-operative Work and Managing 

Global Teams module. This module was chosen as the students were required to use and 

access more than one type of technology in their groupwork. There were 45 students in eight 

groups determined by the module instructor; two groups were assigned to each of four tasks 

which culminated in creating a presentation at the end of the term, discussing various CMC 

tools: video conferencing, instant messaging and Blackboard and SecondLife as collaborative 

learning tools. 
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The module instructor permitted only one questionnaire that would take no more than 5 minutes 

to complete, so no pre-test questionnaire was administered. The questionnaire (see Appendix 

4.2) investigated the effectiveness of groupwork, collected demographic information, data about 

working in groups and the role of the technology which the students had been using.  

 

Further information concerning the students’ general experience of groupwork and the role of 

technology was gathered via interviews (see Appendix 2.1). The researcher requested a total of 

eight volunteers, one from each of the eight groups, for interviews of approximately 45 minutes 

at the end of their groupwork. However, there were only two volunteers from the whole class, 

and the findings from these 45-minute interviews are discussed with interviews from later 

studies, at the end of this chapter (refer to section 5.6). 

5.3.2 Results 

5.3.2.1 Questionnaires 

Questionnaires were distributed after each group presentation, although Group 1 failed to return 

theirs; 37 responses were collected in total. The questionnaire elicited comments regarding 

students’ experience on a scale of 1 to 7 (with 7 being Very Positive). Table 5-1, Table 5-2 and 

Table 5-3 display the individual ratings averaged by group, and also the marks attained in the 

groupwork. The group’s average mark for the assessed work does not reflect individual marks, 

because the instructor distinguished between members of the group according to their 

contribution and performance at the end of the groupwork. Table 5-1 shows the group’s average 

marks, with the best performance in Group 5 and the worst in Group 4.  

 Groups 

 2 3 4 5 6 7 8 

Attitude towards working in groups 5.67 6.33 5.83 6.00 5.50 4.60 5.50 

Level of commitment 4.33 5.67 5.33 6.00 5.67 4.20 6.00 

Members liking each other 6.33 6.00 5.83 6.20 5.83 5.60 5.17 

Level of trust 5.67 5.67 5.33 6.20 5.67 5.40 5.33 

Performance (Marks) 58.5% 61% 57.5% 72% 63.5% 60% 63% 

Table 5-1: Performance and attitude ratings towards groupwork (groups’ means) 
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According to the tutor, Group 5, the best performing group overall, was highest on level of 

commitment and trust between group members. On the other hand, Group 4, the worst 

performing group, was lowest on level of trust between group members. There was little 

difference between the attitudes towards working in groups, with all students having a positive 

attitude higher than 4. Group 3 members seemed to have the most positive attitude, but this 

was not much higher than the best performing group (Group 5). Although Group 7 had a lower 

rating for working in a group (see Table 5-1), they performed well in their presentation. Groups 5 

and 8 had the same levels of commitment among members, although Group 5 had the highest 

level of trust and Group 8 the lowest. Group 5 members seemed to be well-networked, whilst 

Group 2 members seemed to like each other, but had a lower commitment level. So, Group 5 

members had the best performance with the highest ratings of group members’ commitment 

and trust, whereas Group 4 had the worst performance with the lowest rating of group 

members’ trust.  

 

The level of commitment and trust between group members was not correlated with their liking 

of each other. However, there is a small positive correlation between the groups’ marks and the 

aggregate total (average of all the attitude questions) from Table 5-1, r = .191, n=7, p > .05. 

However, there is no correlation at the individual level (discussed later in this section). 

 Groups 

 2 3 4 5 6 7 8 

Motivation 5.50 5.67 4.67 5.80 5.83 4.20 4.17 

Level of consensus 6.33 5.00 5.33 5.60 5.17 4.20 4.83 

Coordination  4.83 5.00 4.67 5.80 4.67 3.20 5.00 

Group cohesion  5.17 5.00 5.83 6.20 5.33 4.20 5.50 

Achieving groupwork goals 6.33 4.33 5.50 5.60 6.17 5.40 6.17 

Performance (students’ perception)  5.83 5.67 6.17 6.40 5.83 4.60 6.33 

Performance (Marks) 58.5% 61% 57.5% 72% 63.5% 60% 63% 

Table 5-2: Individuals’ ratings of their general experience (groups’ means) 

 

The students were asked to rate their performance to compare their perception of their 

performance with the module instructor’s evaluation (marks) of their groupwork. Results in 
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Table 5-2 show that Groups 6 and 5 had the higher ratings for motivation. Although Groups 2 

and 4 had the lowest marks, members were still reasonably well motivated. Groups 8 and 7 had 

the lowest motivation, but still gave a good performance.   

 

Group 2 members had the highest level of consensus, although this did not help in their final 

performance. Further, the groups with the better performance (e.g. Groups 3 and 7) had a lower 

level of consensus, whereas the best performing group (Group 5) had only a slightly higher level 

of consensus than the worst performing group (Group 4). 

 

Group 5 had the highest coordination rating. Group 7 members commented negatively about 

the effort expended in coordinating their work; their group performance was not unsatisfactory 

at the end, but this could be due to individual members’ efforts. So, the sound performance of 

Group 5 may be a consequence of effective coordination between its members. 

 

Group 5, who performed best, had the highest cohesion, while Group 7 had the lowest. 

However, the worst performing group (Group 4) was only marginally lower than Group 5 for 

cohesiveness. 

 

Group 2 had the highest rate of progress towards achieving their goals, but this was not 

reflected in a good performance. Groups 6 and 8 worked as hard to achieve their group goals 

and they concluded with a better performance than Group 2. 

 

To sum up, Group 5’s ratings were the highest for members’ motivation, coordination, cohesion 

and their own perception of performance. Group 7’s ratings, on the other hand, were the lowest 

for motivation, level of consensus, coordination, cohesion and perception of performance. The 

module instructor’s rating and Group 5 members’ own ratings agreed upon the best 

performance. Members of Groups 5 and 8 had rated their own performance highly, while Group 

7 members were less optimistic about outcomes.  

 



 - 110 - 

There is a small positive correlation between the groups’ mark and the aggregate total (average 

of all the experience questions) from the data shown in Table 5-2: r = .196, n=7, p > .05. 

 Groups 

 2 3 4 5 6 7 8 

Ability to manage conflicts  6.17 5.67 6.17 5.60 6.17 4.40 5.17 

Skills in accomplishing the groupwork        

Elementary clarification 5.00 5.67 5.33 5.40 5.50 4.20 6.00 

In depth clarification 5.17 6.00 5.50 5.80 5.17 4.40 5.67 

Inference 5.67 4.00 5.17 5.60 5.67 4.80 5.83 

Judgement 5.33 4.67 5.50 5.80 5.50 5.00 5.67 

Strategies 5.17 4.67 5.17 5.60 5.67 4.20 5.83 

Processing information 5.50 6.00 5.17 5.80 5.50 4.20 6.20 

Mean  5.31 5.17 5.31 5.67 5.50 4.47 5.87 

Skills to manage the learning process        

Evaluation 5.00 5.00 5.67 5.80 5.33 4.20 6.17 

Self awareness 6.00 6.33 5.83 6.00 5.67 4.40 5.67 

Mean 5.50 5.67 5.75 5.90 5.50 4.30 5.92 

Table 5-3: Groups’ means of groupwork skills 

 

Groups 2, 4 and 6 had rated highly their ability in managing group conflicts, while Group 7 had 

the lowest rating in this area (see Table 5-3). Overall, Group 8 had the highest mean of group 

members’ skills in accomplishing their groupwork and Group 7 had the lowest. Group 5 

possessed the highest mean of group members’ skills in managing the learning process and 

Group 7 the lowest. 

 

Table 5-3 illustrates the average self-rating of group members’ skills (clarification, inference, 

judgement, strategies and processing information). Group 7 had the lowest rating of skills in 

accomplishing the group task, while Groups 5, 6 and 8 had similar levels, with Group 8 slightly 

higher. Groups 5 and 8 had the highest evaluation (self-appraisal or verification of one’s 

knowledge - i.e. commenting on one’s manner of accomplishing a task) of their learning 

process. Group 3 had the highest rate of self-awareness (ability to identify the feelings and 
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thoughts connected with a given task – e.g. being pleased to have learned so much) during the 

learning process. Group 7 members were aware of the low rating of their skills in accomplishing 

the group task and in managing the learning process. 

 

There was a small positive correlation between the groups’ marks and the aggregate total 

(average of all the skills questions) from Table 5-3, r = .394, n=7, p > .05. 

 

The instructor’s perspective contradicted the students’ perceptions of their own rating of skills. 

Although Groups 2 and 4 were higher than Group 7 in rating their skills, Group 7 had a higher 

mark at the end. Furthermore, from the students’ perceptions about their final performance, 

members of Groups 2 and 4 were pleased to learn many things throughout this experience, 

even though they scored the lowest marks in the class. 

 

At the individual level, there were non-significant negative correlations between the students’ 

marks and their ratings of social variables and attitude towards groupwork (aggregate total of 

Table 5-1) and groupwork experience (aggregate total of Table 5-2 variables). However, there 

was a small positive correlation between the students’ marks and their rating of the skills 

(aggregate total of Table 5-3 variables), r = .111, n=37, p > .05. 

5.3.3 Study summary  

From the questionnaire data, students’ general experiences seem to be positive towards their 

groupwork, with some variations between the groups. However, results demonstrate some 

correlations between the students’ final performance and their groupwork experience, attitudes 

towards groupwork and their groupwork skills. 

 

Group-level results, from a ranking analysis of the groups’ performance, revealed that best and 

worst performancing groups showed a link with organisation and the coordination of groupwork 

(see Table 5-2), in which the best group had the highest ratings and the worst the lowest ratings 

for these variables. Also, Group 5 (best performance) showed a relation with cohesion and 

coordination variables and some social factors such as members’ level of commitment and 
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trust. Group 4 (worst performance) had the lowest ratings of only for trust, so there appears to 

be no link between the worst performance and social factors. Also, it seems that there is no 

relation between the best and worst performances and individuals’ skills. However, Group 8’s 

questionnaire data demonstrated a link between the group members’ skills and the group 

performance, but this was not reflected in their performance. Social factors, such as trust and 

members liking each other , might have affected Group 8’s performance as they were rated the 

lowest among the groups. 

5.4 Study two: ITMB (ThinkTank) 

5.4.1 Study design and method 

First year undergraduates were investigated using collaborative technology (ThinkTank) to 

perform brainstorming tasks as one of their groupwork requirements. The module instructor 

asked the students to form four groups. The students were allocated the task of improving an 

existing website (ITMB programme homepage). The researcher observed the students on a 

weekly basis. In the first session, they were asked to design a use case diagram and to 

consider how their website would appear. In the second session, they were asked to discuss 

their presentation and to create PowerPoint slides. 

 

The students commenced with two sessions of brainstorming utilising ThinkTank, followed by 

five weeks of discussion for requirements analysis and establishing the criteria for their system 

evaluation, then a further three weeks to prepare a group presentation. Each group was asked 

to present three separate solutions for designing a website template. Finally, each group had to 

compile a report on their progress, evaluating the three solutions, according to their criteria, and 

select the optimal solution to be implemented in the following term. 

 

The study was conducted during term 1 of the academic year 2008-2009. The first 

questionnaire was distributed at the end of the first week, and the second questionnaire was 

distributed and completed at the end of Week 10. Two direct observation sessions took place in 

the classroom, in both of which the researcher observed each group for 20 minutes, taking 

notes and audio recording their conversations. 
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5.4.2 Results 

This section presents the analysis of data collected through observation and questionnaires.  

5.4.2.1 Observation 

The four groups, ranging in number from 3 to 5 members (median 4) were observed on two 

occasions (sessions).  

Group 
Student 

ID 
Gender 

Identification criteria 

Speaking % Proposing % Organizing % 

1 3 ♀ 65 55 80 

2 17 ♂ 90 90 90 

3 15 ♀ 60 70 70 

4 6 ♂ 60 60 80 

Table 5-4: Leadership criteria 

 

There was at least one leader in each group. These individuals were the most talkative 

members, who encouraged the other students to discuss matters, distributed roles among 

members, and provided general information relating to the assignment subject from his/her 

personal perspective (see Table 5-4). 

 

The frequency of group members’ activities was observed during the two sessions (see 

Table 5-5). Group 1 had frequent discussion but little drawing, taking notes or negotiating. 

Generally, the members agreed with the leader’s proposals with little negotiation. Group 2 

engaged in less discussion and more drawing than the other three groups. Here, there was no 

negotiating or disagreement between the group members. There was less discussion in 

Session 2 as members distributed the work and each member worked individually to draw 

his/her own part of the PowerPoint slides.  

 

Table 5-5 shows the group activities during the two observed sessions. In terms of activity 

totals; discussing (52%) and drawing (21%) were the main activities during Session 1, with few 

agreements (7%) between group members and little negotiation (4%), apart from Group 3 who 
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had more disagreements (83% of total disagreements), fewer agreements (11% of the groups’ 

total agreements) and more negotiations (60%) than the other groups. As for the second 

session, the discussion activity became less (41%) as two of the groups (2 and 4) started their 

development. Drawing activity increased in the second session to 29%. The groups started 

solution development with agreeing (17%) on each others’ ideas, apart from Group 3 members 

who spent more time disagreeing (80% of total disagreements) and negotiating (67% of total 

negotiation). 

 

In terms of group activity totals (see Table 5-5), Group 2 members were less active overall in 

both sessions in terms of total activities (Session 1 and 2, 14%). In Session 2, Group 2 

concentrated more on production (36% of the groups’ total drawings) with very little discussion 

(7% of the groups’ total discussions). Groups 1, 2 and 4 had similar totals of activities during the 

two sessions, with Group 3 being the most active (Session 1 and 2, 35%). Group 3 had the 

highest level of negotiating and disagreement, which may have helped this group’s good 

performance. 

session Group 

Activities  

Read Discuss  Draw Take notes Negotiate Agree Disagree Total  

1 

1 0 18 4 6 2 4 0 34, 27% 

2 0 9 6 1 0 2 0 18, 14% 

3 0 16 16 3 3 1 5 44, 35% 

4 0 23 2 2 0 2 1 30, 24% 

 
Total  

0 

0% 

66 

52% 

28 

21% 

12 

10% 

5 

4% 

9 

7% 

6 

5% 

126, 
100% 

2 

1 0 20 6 3 2 6 0 37, 29% 

2 0 4 14 0 0 0 0 18, 14% 

3 0 13 15 5 4 4 4 45, 35% 

4 3 18 4 0 0 3 1 29, 23% 

 
Total  

3 

2% 

55 

43% 

39 

30% 

8 

6% 

6 

5% 

13 

10% 

5 

4% 
129 

Table 5-5: Groups' activities frequencies during the two sessions 
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Group 3’s discussion and drawing activity was similar to that of Groups 1 and 4, but its 

discussion was accompanied by more negotiation and disagreement. Group 4 did little reading, 

with frequent discussion, involving negotiating and disagreement;. this group did less drawing 

than the other groups, because this activity was prepared out of class. 

 

Group 2 was unusual as only two members were present, which may be attributed to poor 

motivation and attendance. Groups 1 and 4 were similar in their discussion and drawings, as 

members prepared some work out of class. Group 4 had little negotiation and disagreement. In 

contrast, although Group 3 had more conflicts and negotiation between members, this group 

attained the highest mark. 

 

To summarise, all the groups had frequent discussion, apart from Group 2. However, Group 3 

had more discussion with greater negotiating and disagreement, whereas Group 1’s discussion 

was dominated by the group leader with only agreement from members. There were no 

differences between sessions, and group members continued to work in the same way, with 

Group 3 being the most active in discussion and having the highest percentages of negotiation 

and disagreements. There were no gender differences in leadership (see Table 5-4), in 

participation in various activities, or in the number of friendships (from the pre-test 

questionnaire).   

5.4.2.2 Questionnaires 

A post-class questionnaire investigated the group members’ general experience, rated on a 7-

point scale. All 16 responses demonstrated a positive general experience.  

 Groups 

 1 2 3 4 

Attitude towards working in groups 5.6 5 6.5 6.5 

Level of commitment 6.20 4.33 6.50 6.25 

Members liking each other 6.20 6.67 7.00 6.50 

Level of trust 6.20 7.00 7.00 6.25 

Performance (Marks) 67% 72% 75% 68% 

Table 5-6: Groups’ mean attitudes towards groupwork 
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Further analysis scrutinised inter-group differences. Group 2 had the lowest rate for their liking 

of working in a group (see Table 5-6), but nevertheless did well in their presentation. All the 

groups had similar levels of commitment, except for Group 2 who had the lowest rate. All the 

groups had a positive rating of trust between members. Generally, the best performing group 

(Group 3) had the highest ratings in all variables (Table 5-6). However, the worst performing 

group (Group 1) had the lowest ratings for trust and members liking each other.   

 Groups 

 1 2 3 4 

Motivation 5.60 4.33 6.25 6.25 

Level of consensus 5.20 6.33 6.50 5.50 

Coordination  5.60 5.33 6.75 5.75 

Group cohesion  6.40 6.00 6.75 6.25 

Achieving groupwork goals 6.00 6.33 6.75 6.25 

Performance (students’ perception) 6.60 5.67 6.5 6.25 

Table 5-7: Groups’ means of general experience 

 

Table 5-7 reveals a medium level of motivation between members of groups. Group 2 had the 

lowest rating, and the researcher noted from observations that only three members of the group 

participated in the groupwork. Group 3 and 4 members reported that they motivated each other, 

which was evident to the researcher while observing the group. 

 

Table 5-7 illustrates that Group 3 members had the highest level of consensus. Group 2 had the 

lowest rating for coordination between group members. On the other hand, Group 3 had very 

effective coordination, even though there were conflicts between members. Group 2 had the 

lowest cohesion as only three group members worked well together. Group 3 members 

considered that they were very cohesive, which agrees with the researcher’s observation. Also, 

Group 3 had the highest rate of progress towards achieving the groupwork goals, again 

confirmed by observation. Although Group 2 members reported a reasonable progress rate, 

there was no evidence of this from observation.    

 

Generally, the best performing group (Group 3) had the highest ratings regarding groupwork 

experience. In contrast, the worst performing group (Group 1) had lower ratings. 
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From observation, Group 3 had the highest rate of disagreements between members, followed 

by Group 4; there were fewer conflicts in Groups 1 and 2. Table 5-8 shows that the ability of 

Groups 1 and 2 was higher than that of Groups 3 and 4; also, Groups 1 and 2 had fewer 

conflicts to manage than did Groups 3 and 4. Observation confirmed that Group 3 was able to 

resolve the conflicts and to proceed further with the work. 

 Groups 

 1 2 3 4 

Ability to manage conflicts  6.20 6.00 7 6.50 

Skills in accomplishing the groupwork  

Elementary clarification 6.00 5.33 6.00 6.25 

In depth clarification 5.80 5.33 6.25 6.25 

Inference 5.80 6.00 6.25 6.00 

Judgement 5.60 6.33 6.25 6.00 

Strategies 5.80 5.67 6.50 6.00 

Processing information 5.80 5.33 6.50 6.50 

Mean 5.80 5.67 6.29 6.17 

Skills to manage the learning process  

Evaluation 5.20 5.00 6.25 6.50 

Self awareness 5.00 6.00 5.00 6.25 

Mean 5.10 5.50 5.63 6.38 

Table 5-8: Groups’ means of groupwork skills 

 

Table 5-8 illustrates the average of group members’ skills (clarification, inference, judgement, 

strategies and processing information). The groups had similar ratings, with Groups 3 and 4 

slightly higher. Further, the groups had similar ratings for their own self-awareness and 

evaluation of each other, with Group 4 rating the highest.  

 

Generally, the best performing group (Group 3) had the highest ratings for ability to manage 

conflict, and average for skills in accomplishing the groupwork. The worst performing group 

(Group 1), on the other hand, had the lowest rating for skills necessary to manage the learning 

process and this can be attributed to the performance of the group, where members were not as 
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skilled as the other groups in evaluating each other. Moreover, Group 2 members continued to 

rate poorly their groupwork skills of managing conflicts and accomplishing groupwork.  

 

The students were asked to rate and give their opinions about ThinkTank, as they had used it 

twice in their groupwork. 88% thought that it could be used as a brainstorming technique and 

also as a communication method. Only 18% believed that it might be helpful in the learning 

process. They were asked about their first impression of using ThinkTank, and three members 

of Group 1 felt bored when using it, while one felt that there was no requirement to use it. Of 

Group 2 members, one felt bored and another felt excited by using ThinkTank. Group 3 

members differed in their impressions: one member was lost, two were bored, and another felt 

positively that it was both useful and practical to use ThinkTank to generate new ideas between 

group members.  

 

The overall student rating of ThinkTank’s effectiveness for idea generation was 5 out of 7. The 

worst performing group (Group 1) had the lowest effectiveness rating (see Table 5-9). In 

addition, results show that students had disparate opinions about utilising ThinkTank in the 

class as a learning tool. 55% believed that it increased interaction with other group members, 

and 20% held that it positively affected interaction with the module tutor. 15% mentioned that 

ThinkTank added enjoyment to the groupwork, and 10% stated that by using ThinkTank 

technical problems could be carried to the groupwork. Table 5-9 demonstrates that Group 3, the 

best performing group, commented positively about the use of ThinkTank in class, where it 

increased the level of interaction of the members with each other and with their tutor. In 

contrast, Group 1 had lower ratings for ThinkTank, considering that it would not help to increase 

interaction between the group members.  

 

Students’ responses to an open question about using ThinkTank as a learning tool included 

enjoyment, technical problems, interaction with the tutor, and interaction with classmates. Group 

1 members believed that using ThinkTank increased interaction with both the other group 

members and the module tutor. Group 2 members further commented positively, saying that it 

helped to increase communication between group members and added enjoyment to the class. 
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Group 3 members concurred with the opinions of Groups 1 and 2. Group 4 members agreed 

that ThinkTank added enjoyment and interaction to the class. 

 

 Groups 

 1 2 3 4 

ThinkTank effectiveness for idea generation 3.80 5.25 5.33 4.75 

Level of interaction compared to FTF  

Yourself  3.60 5.33 6.00 4.50 

With other members 4.20 4.67 5.25 4.50 

With your tutor 3.60 4.00 4.75 4.00 

Table 5-9: ThinkTank effectiveness 

 

Table 5-9 displays the effectiveness of using ThinkTank for idea generation and its 

effectiveness in increasing interaction among the students themselves, within their group, and 

with their module tutor, compared to face-to-face interaction (1 = less participative, 4 = about 

the same and 7 = more participative). The worst performing group (Group 1) had the lowest 

rating, which may have influenced their performance. All the students agreed that using 

ThinkTank increased interaction within the group; but interaction between group members was 

not much different from face-to-face sessions. Students thought that the use of ThinkTank did 

not help to increase interaction with the module tutor as much as between themselves. It seems 

that Group 3 (best performance) had the highest rating for ThinkTank effectiveness while Group 

1 (worst performance) had the lowest rating, and this can be attributed to individual 

performance. 

 

There were small positive correlations between the students’ marks (individual mark) and their 

individual ratings of attitude towards groupwork (aggregate total of Table 5-6), r = .252, n=16, p 

> .05, groupwork experience (aggregate total of Table 5-7), r = .279, n=16, p > .05, and 

individuals’ skills (aggregate total of Table 5-8), r = .150, n=16, p > .05.  

5.4.3 Study summary  

Based upon the observations, Group 2 was unrepresentative in that not all the members were 

present during the groupwork. Groups 1 and 4 were similar to each other, except that there was 
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less negotiation and disagreement in Group 4. However, Group 3 had the highest average of 

conflicts and negotiation between members; this group achieved the highest mark as they were 

more coordinated and organised (see Table 5-7).  

 

There was some consensus between the students’ rating of their experience and the results of 

observations. For example, Group 2 members’ ratings for motivation, coordination and group 

cohesion matched the observed data. Group 3 had the highest mark and the group members 

rated their overall performance as higher than 6. However, some results from the 

questionnaires did not support the observations, such as when Group 2 members reported 

good progress towards achieving groupwork goals, whereas there was no evidence of this from 

observation. 

 

Results demonstrated that the level of commitment and trust between group members was not 

an indicator of the members’ liking for each other. Although Group 2 members had the lowest 

rating for group cohesion, they thought that they had good levels of mutual commitment and 

trust. Group 3 had the highest average of conflicts and negotiation between members though 

they had the highest ratings for social variables (see Table 5-6). 

 

Furthermore, the best performing group (Group 3) members had the most positive ratings for 

social variables (see Table 5-6), groupwork experience (see Table 5-7) and groupwork skills 

(see Table 5-8) while the worst performing group’s (Group 1) ratings varied. Although Group 2 

passed their groupwork, the observation and questionnaire ratings were not strongly positive.  

 

Results from the open questions show that the students agreed that using ThinkTank increased 

interaction within the group, helped to increase communication between group members and 

added enjoyment to the class. 
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5.5 Study three: ITMB (SecondLife) 

This study has been presented in the 2nd World Summit on the Knowledge Society 

(Papamechail, Alrayes, and Macaulay, 2009) and SLACTIONS 2010 International Conference 

(Alrayes and Sutcliffe, 2011). Also it has been published in the International Journal of 

Technology Enhanced Learning (Papamechail, Alrayes, and Macaulay, 2010) and Journal of 

Virtual Worlds Research (Alrayes and Sutcliffe, 2011). 

5.5.1 Study design and method 

The Business Team Project module learning objective was to apply an Enquiry-Based Learning 

(EBL) system to a business problem set by e-Skills UK, a not-for-profit organisation whose aim 

is to advance technology skills in the UK. At the beginning of the term the module instructor 

asked the 38 students to form the same seven groups they had the term before.  

 

The task was to create a virtual world environment where ITMB students, prospective 

employers, school teachers and university academics could meet for purposeful activity. 

Manchester Business School had a presence in SecondLife, providing access to a wide range 

of rooms and facilities. Each group had to identify the needs of the stakeholders and organise 

an event in SecondLife to address their requirements.  

 

Tutorials enabled students to acquire technical skills (administration of virtual spaces) and 

facilitate their groupwork. During the first term students met with tutors to discuss ideas, define 

the scope of the project, identify requirements, and set up a plan. In the second term, they 

undertook SecondLife tutorials to familiarise themselves with the environment and design 

suitable areas for their event. Discussion boards on Blackboard were set up to provide technical 

support. Most of the groups invited employers and organised mock events. All of them used 

specialised software (Fraps) to video their events. 

 

The students were observed during the second term, in their practical groupwork sessions. 

They had nine weeks of practical sessions in which to organise their event in SecondLife, after 

which they were assessed by the module’s tutors and the employers. 
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The study was conducted during term 1 of 2008-2009, with a questionnaire distributed at the 

end of Week 12. Six direct observation sessions took place in the classroom, over 2 hours. 

Interviews were conducted during Weeks 11 and 12 and lasted for approximately 45 minutes. 

5.5.2 Results 

This section presents the analysis of the data collected through observation, interviews and 

questionnaires.  

5.5.2.1 Observation 

The observation took place in the practical sessions. Overall average attendance was 29 

students (21 male, 8 female) out of 38 students (27 male, 11 female). There was no rating for 

the groups’ activities during the observation as it proved too difficult, because students moved 

between the two labs.  

 

All groups explored the SecondLife virtual world in the first two sessions. In the first session 

they explored it generally, e.g. communicating through the virtual world, teleporting, messaging, 

using gestures, sending note cards, etc. During this session the instructor reminded them of the 

SecondLife code of conduct and encouraged them to experiment with their avatars and 

customise their appearance. In the second session they investigated the Manchester Business 

School island, to explore the rooms and communicate as a group using both Instant Messaging 

text bubbles and audio. The students were introduced to the SecondLife scripting language so 

they could add their own objects to the island. In later sessions less use was made of 

SecondLife; instead, the groups spent more time in face-to-face discussion, preparing their 

presentations and recording decisions. Other media used included Blackboard, Google Groups 

and Facebook, as well as Office applications such as Word for meeting notes and Powerpoint 

for presentations. Facebook was used more frequently than Blackboard for discussion and 

coordinating activities in groups. 

 

Informal observations by the course tutors noted that the students appeared to be excited when 

using SecondLife. The groups discussed the use of avatars, different character roles, and how 
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meetings might be designed to make them interesting and stimulating experiences. They 

explored SecondLife and developed solutions by self-motivated problem-based learning in 

which they tried design options and asked for advice and further information, in particular about 

technical details of scripting and controlling objects and agents. 

5.5.2.2 Questionnaires 

The groups’ members had pre-existing relationships as they had worked together in the 

previous term. There were two parts to the questionnaire, administered post-test (see Appendix 

4.4). The first part was used to assess the groupwork from different perspectives: students, 

tutors and employers. In this part, the participants rated the groupwork with qualitative 

feedback.  

 

A collaborative learning framework (Tan and Macaulay, 2010), consisting of the following five 

concepts, was used to design the questionnaire: 

1. Participation: level of groupwork, participation in discussions 

2. Productivity: level of achievement, quality of outcome 

3. Creativity: level of contribution of ideas, novelty 

4. Engagement: level of motivation, passion for their work, enthusiasm 

5. Understanding: level of understanding of the problem, and application of theory to 

practice. 

 

The students’ groupwork was assessed from the three different perspectives (i.e. students, 

employers and module tutors), taking the above criteria into account. In the case of the 

students, the framework was adapted to establish whether SecondLife improved their 

performance. In the case of the tutors and employers, the concepts of participation, productivity, 

creativity, engagement and level of understanding were used to evaluate the success of the 

groupwork project. 

 

A questionnaire collected feedback on the use of SecondLife and the attitudes of the students 

towards the virtual world environment and their overall experience. A total of 16 responses were 

received (see Table 5-10). Students rated the five concepts on a 7-point scale (extremely weak, 
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very weak, weak, average, good, very good, extremely good). The results show that in terms of 

participation in SecondLife events (i.e. equal contributions from group members, honest 

opinions on ideas and questioning of ideas), 51% of the students rated their participation as 

weak, 6% as average and 44% as very good. In terms of productivity, i.e. whether the use of 

SecondLife reduced social loafing and production blocking, 56% of the students reported 

productivity as satisfactory, 13% as good, 25% as very good and only 6% as excellent. In terms 

of generating new ideas and knowledge (creativity), 38% of the students rated SecondLife as a 

very good environment, 31% as a good environment, 25% as satisfactory and only 6% rated the 

environment as poor. In terms of engagement, i.e. whether group members applied more effort 

to the task when engaged in SecondLife activities, 44% stated that engagement was 

satisfactory, 19% that it was good and 38% very good. In terms of understanding (i.e. whether 

SecondLife guided the students into a deeper level of understanding of theory such as IT 

development, project management and group theory through practice), 6% reported that 

understanding was poor, 25% reported a superficial understanding, 25% reported average, and 

44% reported the environment had led to a deep understanding. 

 

All questions in Table 5-10 were rated positively, although productivity and participation were 

only slightly above a neutral score (3.5 mean). This may reflect competition from other 

technologies (e.g. Word, Blackboard) and face-to-face collaboration, which were used more 

frequently during later sessions, even though the question specifically focused on SecondLife. 

However, engagement, creativity, and understanding all received positive scores so it appears 

that SecondLife did provide a good user experience. 

 

 Mean Std. Deviation 

Participation 3.94 1.34 

Productivity 3.81 1.68 

Creativity 4.00 1.36 

Engagement 4.13 1.36 

Understanding 4.13 1.50 

Table 5-10: Means for students’ rating of SecondLife qualities and collaboration support 
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The students’ concerns regarding SecondLife are highlighted in the following statements from 

the open questions: 

I think we still prefer more face-to-face meeting than doing it in 

SecondLife. Because in SecondLife, people who are SecondLife 

active users might tend to be distracted from participating and less 

interested people are not keen to do anything in SecondLife. 

 

People do not take meetings seriously in SecondLife; it is treated like 

a game. 

 

People are unsure of its uses, so don’t know how creative they can 

be. 

 

The employers’ assessment of the students’ work was carried out when all the groups 

demonstrated their results using posters and video clips. Twelve employers from a range of 

companies such as IBM, Accenture, Deloitte, e-Skills UK, P&G, Unilever, BT and Informed 

Solutions, visited the stands of the groups and assessed their project work by completing a 

feedback form (see Appendix 7.2). 

  

In the employers’ ratings of the five concepts for groupwork and participation in discussion (see 

Table 5-11), two out of the seven student groups were considered as average, and five as very 

good. In terms of level of achievement and quality of solutions, two out of the seven groups 

were regarded as average while the rest were rated as very productive. In terms of level of 

contribution of own ideas and novelty, five of the groups were rated as very creative with the 

rest as average. In terms of level of motivation, passion for their work and enthusiasm, five of 

the groups were thought to have a very good level of engagement. In terms of level of 

understanding of the problem, and application of theory to practice, the results showed that all 

of the groups were regarded as having a deep understanding of the problem. 

 Mean Std. Deviation 

Participation 5.17 .83 

Productivity 5.15 .81 

Creativity 5.19 .96 

Engagement 5.25 .82 

Understanding 5.43 .83 

Table 5-11: Means on employers' perspectives 
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The employers also provided the following comments regarding the groupwork: 

Clearly defined roles, team worked together plus supported one 

another. 

 

Highly innovative idea which given more time is likely to become 

something impressive. 

 

Good understanding of content plus needs of employers. 

 

Employers gave higher marks to those groups who were able to clearly articulate the business 

problem and provide a solution that addressed the needs of several stakeholders. For example, 

Group 1 had thoroughly explored the business problem and had a contingency plan in place (in 

case their SecondLife event was not successful), Group 2 conducted several trial events and 

Group 5 developed a technically superior solution.  

 

The employers who participated in SecondLife events and engaged in activities found them 

stimulating. They felt that their SecondLife experience was more satisfactory than that of a 

teleconference meeting.  

 

From the tutors’ perspectives, all the groups were productive. They performed very well and 

achieved high marks (Group 1, 70%; Group 2, 74%; Group 3, 66%; Group 4, 68%; Group 5, 

78%; Group 6, 62%; Group 7, 73%). The opportunity to showcase their work in front of 

employers boosted their confidence and gave them a sense of achievement. Half of the projects 

were rated at distinction level with the remaining projects achieving a ‘very good’ mark. See 

Appendix 7 for examples of events created by Groups 2 and 5. 

 

The tutors were impressed by the level of creativity shown by the students. The groupwork 

setting and the ‘learning by doing’ approach allowed the students to develop their own ideas 

and devise solutions based on their own creativity. The interactions with employers and the 

incentive of financial prizes from IBM, increased their engagement. All groups showed 

considerable enthusiasm for their work during their presentations to employers and tutors. 
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The groupwork setting encouraged the students to integrate information from different modules 

such as research methodologies, business application design and development, human 

computer interaction, database design and project management. This allowed them to arrive at 

a deeper understanding of how to apply theory through practice. 

 

The second part of the questionnaire was distributed to the 38 students to assess their general 

experience, and 34 responses (25 male, 9 female) were returned. On a 7-point scale plus a N/A 

(not applicable) option, results showed that Facebook was the most frequently used social 

networking website. Wikis were the second most frequently used collaborative technology, with 

Skype and Web blogs at the end of the list with 11 N/A responses.  

 Mean Std. Deviation N/A responses 

Facebook 6.15 1.78 1 

Flickr 0.65 .88 18 

MySpace 1.41 1.86 13 

Web blogs 1.85 1.97 11 

Skype 1.94 2.13 11 

Wiki 3.06 2.50 7 

Table 5-12: Collaborative technologies used by the students 

 

The next set of questions probed users’ views of their self-representation, showing that most 

students preferred using either an avatar with a similar appearance and gender to themselves 

(mean 4.91) or an avatar with their name (4.27) rather than a false name (3.78) or different 

appearance (3.32). Comments on this question cited either the effort of customisation as a 

reason for not changing or identifying the avatar, or that motivation was enhanced when an 

explicit personal presence demonstrated their commitment. 

 

Overall the students rated their feeling of presence in SecondLife positively (see Table 5-13), 

although it was notable that the virtual world was not considered to be close to a real-world 

experience (mean 2.82) and they were not very immersed since their awareness of external 

events was high (4.97). The chat tool (text bubbles) associated with each avatar was well rated 

and used frequently. Limitations on microphones precluded use of speech in many sessions, so 

text chat was the most frequent modality of communication. Chat was used for social purposes 

in all groups; five coordinated group activity, but only two groups used chat to actually discuss 



 - 128 - 

the project subject matter. Students’ presence ratings and motivation (measured in Table 5-16) 

were significantly correlated (r = .494, n = 34, p < 0.01) which agrees with Ijsselsteijn et al.’s 

(2004) observation that offering an immersive environment with high presence can have a 

beneficial effect on the user’s motivation. 

 Mean Std. Deviation 

Natural interactions  3.29 1.24 

Aware of external events  4.97 1.38 

Experiences like the real world  2.82 1.62 

Compelling sense of movement 3.71 1.46 

Involved in the experience 4.38 1.79 

Effective perspective (depth of field) 4.00 1.57 

chat tool usefulness 4.47 1.60 

Chat History usefulness 4.41 1.98 

Used frequently 4.68 1.77 

Table 5-13: User experience in SecondLife: presence and communication 

(1 = not at all; 7 = alot) 

 

 Mean Std. Deviation 

Realistic 2.97 1.54 

Interactive 4.65 1.49 

Fun 4.44 1.70 

Arouse interest 3.94 1.49 

Effective in gaining knowledge  3.29 1.42 

Improves collaboration 4.26 1.37 

Improves communication 3.62 1.70 

Table 5-14: Ratings of user experience with SecondLife 

(1 = very poor; 7 = very good)  

 

Overall the students rated fun and arousal in the SecondLife interactive experience more highly 

than its effectiveness and realism, although all scores were better than neutral apart from 

realism and effectiveness in gaining knowledge (see Table 5-14). 

 

Table 5-15 shows the means of the students’ opinions about the use of Blackboard, SecondLife 

and Facebook when used in the project. A scale of 1 (strongly disagree) to 7 (strongly agree) 

was used to measure the students’ opinions.  
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 Blackboard SecondLife Facebook 

Actively use in course  4.88 2.12 4.00 

Improves learning 5.71 2.12 3.76 

Improves my motivation  2.56 2.00 4.24 

Table 5-15: Comparison of the three technologies used most frequently in the project 

(1 = strongly disagree; 7 = strongly agree) 

 

The students slightly agreed that they were more actively involved in courses that use 

Blackboard, and that the use of Blackboard improved their learning. However, they were not 

motivated to use Blackboard. The results showed positive responses to skip classes when 

materials from course lectures were available online for the students to download. Of the three 

technologies used most frequently in the project (see Table 5-15), Blackboard was rated as 

most effective for learning, with SecondLife in third position (F=44.37, df 2, p<0.000), while 

Facebook was superior in improving motivation, with a minor difference between Blackboard 

and SecondLife (p=0.055). Similar significant differences were found for use (F=28.08, df 2, 

p<0.000) and motivation (F=19.34, df 2, p<0.000), with post hoc tests also being significant 

(p<0.001). When SecondLife was rated in isolation, students viewed it favourably, but in 

comparison to the other technologies Facebook led, possibly because it was familiar and 

integrated with their social life. 

 

Students’ responses varied on the purpose of SecondLife. They used it for communication 

(50%), entertainment (47%) and social issues (38%) but rarely to share learning resources 

(26%) or as a brainstorming tool (6%) for their groupwork. Table 5-16 shows the majority rated 

the effectiveness of using SecondLife for learning poorly, although they were moderately well 

motivated towards using it.  

 Mean Std. Deviation 

Experience of learning in SecondLife 3.88 1.33 

Effectiveness of using SecondLife for learning 3.15 1.40 

Motivation for using SecondLife in groupwork 4.29 .866 

Table 5-16: Students' opinions about the use of SecondLife in class 

(1 = low; 7 = high) 

 

Table 5-17 demonstrates that, compared to face-to-face sessions, the use of SecondLife for 

groupwork might lead to less participation. Although Finholt, Kiesler and Sproull (1986) assert 
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that students can benefit from the use of CMC in class to enhance their level of group 

participation, the students’ ratings did not reflect this. 

 Mean Std. Deviation 

Yourself 3.06 1.47 

Other members of your group 3.32 1.34 

Your instructor 3.29 1.36 

Table 5-17: Level of participation in SecondLife as compared to face-to-face teaching-
learning sessions 

(1 = less participative; 7 = more participative) 

 

Students considered that SecondLife could improve collaboration, also rating it well for 

interactivity and motivating members by arousing interest and being fun (see Table 5-14). 

However, they did not recommend the use of SecondLife for formal lessons (see Table 5-18), 

although they agreed with using it in casual discussions. 

 Mean Std. Deviation 

Casual discussion and interactions 82% .38 

Formal university lessons 18% .45 

Tutorials 41% .55 

Presenting work for others  53% .56 

Table 5-18: Students' opinions about using SL as a learning environment (Yes/No 
answers) 

5.5.3 Study summary  

Although some of the groups faced technical problems in using SecondLife, the majority of their 

queries were solved by setting up a discussion board in Blackboard where these problems were 

answered by SecondLife experts involved in the project. Despite the students’ technical 

difficulties, they commented positively on the project, such as: “SecondLife increased our 

innovation”. Additionally, they were motivated to learn more about the virtual environment; one 

commented, “I think, even though it might be a bit more expensive, students should have more 

freedom, i.e. be able to build their own room/building”.  

 

The challenge for tutors was in controlling the students over the virtual world. Despite the tutors’ 

efforts to remind them of the code of conduct of SecondLife, some students did not follow the 

rules. An improvement might be to register students with their actual names; this would remove 

the anonymity which enabled them to misbehave in using the system. Furthermore, some 
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students suffered when others were not sufficiently educated about the use of virtual 

environments. One commented: “people don’t take meetings seriously in SecondLife, it is 

treated like a game”; another noted: “constrained environment, lack of knowledge of how to use 

it efficiently”. 

 

SecondLife was judged overall to be worse than other collaborative technologies such as 

Blackboard and Facebook. However, results show SecondLife’s potential in presence and 

engagement measures. Qualitative reasons were presented showing the potential in increasing 

creativity and motivation, as SecondLife demonstrated how students were motivated and had 

fun communicating through the virtual world. In summary, students considered that SecondLife 

could improve collaboration, rating it well for interactivity and motivating members by arousing 

interest and being fun. 

5.6 Links between qualitative and quantitative data  

Seven interviews were conducted at the end of each groupwork session: two students 

volunteered from the Study 1 class and five from Study 3. The interviewees had learned 

different things from their experience of groupwork, for example, how to deal with diverse 

personalities in order for groupwork to succeed. All interviewees thought that people could learn 

by brainstorming and involvement in group discussions. Generally, this claim was supported by 

the results of the quantitative data (questionnaires) in which students’ general experiences 

seemed to be positive towards groupwork, with some correlations between their final 

performance and their groupwork experience, attitudes towards groupwork or group members’ 

skills. Further, Study 3’s quantitative results (see Table 5-10) demonstrated a positive effect in 

using the technology (SecondLife) for collaboration. 

 

Leadership 

Even when groups had more than one dominant student, group members worked well together 

with all the members contributing to the final presentation and few disagreements. All 

interviewees shared the idea of the group leader as project manager, deciding when the 

members would meet, sending out messages to everyone, and organising groupwork by 
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allocating roles. In a negative way, leaders might put more effort into the groupwork, preventing 

other members from contributing; some leaders distributed roles at random, while others 

allocated them according to the members’ skills and capabilities, for example: 

I went round and asked right, what skills have you got, what can you 

bring to the table really? We had two people who were technically 

able. One person was quite able at reports, another person was quite 

good at doing presentations 

(Study 3, Group 4, Student 4) 

 

The results from Study 1’s quantitative data analysis demonstrate that the reasons why the best 

performing group’s (Group 5) ratings were the highest for coordination and cohesion might be 

the good coordination and organisation of their leaders; whereas the worst performing group 

(Group 4) had lower ratings for coordination and cohesion. Also, the results from Study 3’s 

quantitative data demonstrate that although the best performing group (Group 3) had the 

highest average of conflicts and negotiation, this group achieved the highest mark as they were 

better coordinated and organised (see Table 5-7). 

 

Nevertheless, one interviewee (Study 1, Group 2, Student 1) was not entirely satisfied with their 

group leader, who was deemed not to be a good listener. This might explain the group’s less 

satisfactory performance. It was felt that a leader must be a friendly mediator, able to listen, to 

communicate, to use the members’ strengths and weaknesses for the advantage of groupwork, 

and additionally be able to help members to share their ideas by asking any non-contributors 

whether they had anything to add. 

  

Leaders could be explicit and defined from the beginning of the groupwork; however some were 

not, one interviewee commenting that every member in the group participated equally and there 

was no pre-defined leader. 

We didn’t lead, but there was someone who would, okay, get the 

points and take them on board. 

(Study 3, Group 5, Student 3) 
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There was no consistency between interviewees’ opinions about how technology can support 

leadership. On the one hand, two interviewees thought that taking the role of leadership was 

easier in SecondLife than in reality because people acted more freely using their avatars.  

I think it is easier to stand up and make a proposal on SecondLife and 

sort of try to direct the group into a different direction because people 

don’t relate it directly to you. 

(Study 3, Group 5, Student 1) 

 

On the other hand, four interviewees thought that leadership differed in the virtual world, where 

there was no need for someone to lead as the technology could report and update members 

with what each member needed to do after each virtual meeting. Absence of explicit leadership 

might affect the groupwork and members’ participation as there would be less coordination 

between group members. or a leader who helped to distribute participation between group 

members. This was supported by the results from the quantitative data in Study 3, that the use 

of SecondLife for groupwork might lead to less participation (see Table 5-17). Thus, leadership 

can have both good and bad effects on groupwork performance: good by organising the work 

and coordinating roles; and bad if the leader dominates the discussion and hence decreases 

participation. CSCL technologies can help by encouraging role distribution (forms, agendas, 

etc.) and increasing participation by polling members then bringing their contributions together.    

 

Social relationships (Familiarity) 

Interviewees were divided in their opinion of working with socially related members (friends) or 

non-socially related members (non-friends). It made no difference to three interviewees whether 

working with friends or non-friends; it was just a matter of a knowledgeable person that they 

could trust; however, they commented that they would be more inclined to meet and work with 

close friends. Even so, they believed that they learned more effectively from those who were not 

friends than actual friends. They added that working with non-friends was quicker in achieving 

professional work goals. Working with close friends could be a hindrance if they were diverted 

by discussing social matters. However, they commented that working with friends could be 

more relaxing, as it offered respite from the formalities of groupwork. 
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Three other interviewees agreed that they could learn more from friends than non-friends. 

Working with friends could provide a friendly environment with more freedom to criticise, 

willingness to spend more time in explaining and teaching, and ease of communication. 

 

The point of view about working with trusted members was supported by the results from the 

quantitative data in Study 1, that demonstrated that the highest performing group members 

(Group 5) had the highest ratings for commitment and trust; whereas Group 4 (worst 

performance) had the lowest rating for trust. There was also a small positive correlation 

between the groups’ marks and the aggregate total of social factors (see Table 5-1), r = .191, 

n=7, p > .05. 

 

Group 3 had the highest average of conflicts and negotiation, although they also had the 

highest ratings for social variables (see Table 5-6). Furthermore, the best performing group 

(Group 3) had the most positive ratings for social variables (see Table 5-6) while the worst 

performing group’s (Group 1) ratings varied. Although Group 2 passed their assessed work, the 

social relationships ratings were not strongly positive. 

 

Collaborative technologies 

All interviewees concurred that face-to-face groupwork was preferable as group members could 

easily express their ideas with the aid of body language and emotions. Utilising technology can 

render it difficult to comprehend what another person is attempting to communicate. Also, they 

agreed that one of the disadvantages of adopting the technology might relate to technical 

issues, such as slow speeds and unreliability. No consistent preferences for specific 

collaborative technologies were found. One student rated e-mail as the most effective 

technology for groupwork, i.e. as the most efficient and popular way of communicating. Where 

e-mail has the facility for attaching files, group members can observe exactly what has been 

done, and can make reference to what is being discussed. At the same time, this interviewee 

did not perceive any advantage in using Facebook in groupwork, because it can be very easy to 

get distracted. It would be more advantageous to use SecondLife and ThinkTank as there is a 

work area for people who are adhering to a professional code of conduct. Additionally, he 
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commented that Blackboard was a good groupwork system. In contrast, another student used 

Facebook to communicate with group members, hold meetings, arrange meeting times, and 

social events. He mentioned that it was easier to become distracted when using SecondLife as 

it was hard to control the environment, especially with its slow connection. 

 

A comparison between collaborative technologies (SecondLife, Blackboard and Facebook) 

showed that the students slightly agreed that they were more actively involved in courses that 

use Blackboard, and that the use of Blackboard improved their learning. However, they were 

not motivated to use Blackboard. Of the three technologies used most frequently in the project 

(see Table 5-15), Blackboard was rated as the most effective for learning, with SecondLife in 

third position (F=44.37, df 2, p=0.000), while Facebook was superior in improving motivation, 

with a minor difference between Blackboard and SecondLife (p=0.055). Similar significant 

differences were found for use (F=28.08, df 2, p=0.000) and motivation (F=19.34, df 2, 

p=0.000), with post hoc tests also being significant (p<0.001). When SecondLife was rated in 

isolation, students viewed it favourably, but in comparison to the other technologies Facebook 

led, possibly because it was familiar and integrated with their social life.In comparison with face-

to-face sessions, Table 5-17 demonstrates that the use of SecondLife for groupwork might lead 

to less participation. Students considered that SecondLife could improve collaboration, also 

rating it well for interactivity and motivating members (see Table 5-14). However, they did not 

recommend its use for formal lessons (see Table 5-18), although they agreed with using it in 

casual discussions. 

 

Some interviewees felt that, in some cases, using collaborative technologies might help to 

increase participation; one student commented that remaining anonymous while sharing ideas 

could assist in developing ideas without fear of being criticised. When he personally tried this 

using ThinkTank, he noticed that an increased number of ideas resulted from his group 

members. Another student added that being anonymous would not present a significant 

problem for positing ideas, and there would be no fear of being criticised for these. He added 

that the use of technology could facilitate participation by students who felt unable to participate 

in face-to-face meetings (due to shyness or the dominance of more vocal group members).  
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All interviewees preferred working face-to-face rather than with SecondLife or Blackboard; 

however, all were stimulated by SecondLife, which motivated them to enquire about how virtual 

world technology could be used, as illustrated in the following excerpts:  

I wanted to become interested in SecondLife, to get a good 

understanding of it and to create a good idea, and to carry out a good 

event.  

(Study 3, Group 5, Student 3) 

 

I think it’s quite innovative in the way that it allows people in different 

locations to talk to each other.  

(Study 3, Group 4, Student 4) 

 

Overall the students rated their feeling of presence in SecondLife positively (see Table 5-13). 

There was a significant correlation between presence and motivation (Table 5-16, r = .494, n = 

34, p < 0.01). 

 

Some doubts were raised about the effectiveness of SecondLife, which might also explain the 

less positive participation scores:  

I think we still prefer more face-to-face meeting than doing it in 

SecondLife. Because in SecondLife, people who are SecondLife 

active users might tend to be distracted from participating and less 

interested people are not keen to do anything in SecondLife.  

(Study 3, Group 4, Student 2) 

 

People do not take meetings seriously in SecondLife; it is treated like 

a game. 

(Study 3, Group 4, Student 4) 

 

People are unsure of its uses, so don’t know how creative they can 

be. 

(Study 3, Group 5, Student 3) 

 

Overall the quantitative results from Study 3 show that the students rated the interactive 

experience and fun in SecondLife more highly than its effectiveness and realism, although all 
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scores were better than neutral apart from realism and effectiveness in gaining knowledge (see 

Table 5-14). 

 

Student preference about the use of technology revealed different points of view from the two 

interviews from Study 1. One was unwilling to continue using the technology, preferring face-to-

face discussions, while the other had a positive attitude towards the use of technology such as 

e-mail, and collaborative tools such as SecondLife and ThinkTank in his future groupwork. 

Quantitative results from Study 2 about the effectiveness of using the collaborative technology 

(ThinkTank) showed that the overall students’ rating of ThinkTank’s effectiveness for idea 

generation was 5 out of 7. The worst performing group (Group 1) gave the lowest effectiveness 

rating (see Table 5-9), but this lowest rating may have influenced their performance. All the 

students agreed that using ThinkTank increased interaction within the group; but interaction 

between group members was not much different from face-to-face sessions.  

 

Students preferred synchronous technology to share information instantly and exchange ideas 

for their groupwork. Instant Messaging and Google Docs were the preferred tools, although 

SecondLife had the benefits of synchronicity if all the participants’ avatars were available in the 

virtual world. However, interviewees had some concerns about appropriate use of the 

technologies:  

 

There's a code of conduct in SecondLife now, and within our course 

everyone must draw an avatar now, conduct themselves properly with 

regard to their mannerisms and etiquette. In addition to that, they wear 

suits and proper attire. So because of that we've basically had a 

lesson in it. Everyone's professional looking now, whilst when we first 

started using SecondLife it was the complete opposite. 

And 

it's the same with ThinkTank, because actually ThinkTank is like an 

instant messaging service if you want. And obviously when we first 

started using it people were messing around, but once the code of 

conduct is in place everyone started to be professional. 

(Study 1, Group 2, Student 1) 
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Another comment highlighted the role of avatars as personal intermediaries:  

I think it is easier to stand up and make a proposal on SecondLife and 

sort of try to direct the group into a different direction because people 

don’t relate it directly to you.  

(Study 1, Group 8, Student 2) 

 

Questionnaires in Study 3 collected data about the students’ views on their self-representation, 

showing that most students either preferred using an avatar with a similar appearance and 

gender to themselves (mean 4.91) or an avatar with their name (4.27) rather than a different 

appearance (3.32) or false name (3.78). Interviewees cited as advantages of SecondLife the 

appeal of virtual characters and interaction, including the ability to collaboratively design the 

meeting environment and create presentation objects. The cost effectiveness of communication 

and virtual presence of distributed participants was also noted. In contrast, the disadvantages 

were usability problems: difficulties in sending documents, poor shared awareness functions, 

limited gestures and pointing by avatars, difficulty in operating avatars, and poor reliability with 

system crashes.   

Well, I gave the mock presentation so we had a Powerpoint 

presentation, and it was useful. I didn’t personally … I didn’t really 

know how to point at the screen as I was talking, so the only time I 

would point at the screen was when I clicked to change the slide.  

(Study 3, Group 4, Student 2) 

 

I think the risk of adding more gestures is it is just going to be even 

more complex so that you can dance and stuff, but it is just letting 

people know what the relevant gestures are. There might already be 

gestures on SecondLife, but I wasn’t aware of them or how to use 

them like press Ctrl-F5 or whatever.  

(Study 3, Group 4, Student 4) 

 

Many users viewed SecondLife as a games-style environment, not for serious use, and reported 

lack of trust in users’ representations with false characters.   

Obviously, first of all, first impressions were like before we got to know 

its full benefits we thought it was quite similar to like the Sims or virtual 

gaming like that. 

(Study 3, Group 4, Student 4) 
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With SecondLife the first thing was it felt like it was a bit of a joke, just 

a bit gimmicky, you could have a mess about in it, and when we were 

arranging the tutorials everyone was wearing funny suits and making 

funny noises, and it was just a bit of a laugh in the beginning. 

(Study 3, Group 5, Student 1) 

 

Interviewees provide some suggestions for improvement included integrating SecondLife into 

other collaborative technologies such as Google Groups, improving interaction with pointing and 

more active gestures by avatars, use of voice recognition, and more realistic graphics.  

 

Other informal comments were captured during class sessions when the students were 

questioned about their experience with SecondLife. In spite of experiencing technical difficulties 

with scripting, several students commented positively that SecondLife increased their 

innovation.   

It’s quite clever the way it allows people all over the country to come 

together. I think it’s quite clever how you can exchange different 

information, like presentations and construct objects. I think it’s quite 

innovative and exciting to use. 

(Study 3, Group 3, Student 21) 

 

The advantages, you’ve got a representation of yourself, that’s why 

when it came to designing myself, you want to design something that 

looks like you, but in cartoon form type messages. The benefits being 

you can, if you’ve a DO you can click on the screen, in the MBS 

building, you, you can fly to wherever, wherever you want to, and you 

can just talk to anyone as well, that’s a, a key feature.  

(Study 3, Group 1, Student 10) 

 

One comment implied that more technical challenge would have been welcome:  

I think, even though it might be a bit more expensive, students should 

have more freedom, i.e. be able to build their own room/building.   

(Study 3, Group 7, Student 25) 

Other comments pointed out the disadvantages of virtual collaboration:  

It encouraged social loafing. 

(Study 3, Group 6, Student 29) 
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This point of view, supported by the quantitative results of Study 3 in which productivity (i.e. 

whether the use of SecondLife reduced social loafing and production blocking), showed that 

only 6% of the responses rated it as excellent which means that SecondLife did not help in 

reducing social loafing. 

People don’t take meetings seriously in SecondLife, it is treated like a 

game. 

(Study 3, Group 1, Student 26) 

 

Constrained environment, lack of knowledge of how to use it 

efficiently.  

(Study 3, Group 7, Student 2) 

Another problem was control of the students’ behaviour in the virtual world. Despite the tutors’ 

efforts to remind them about the SecondLife code of conduct (e.g. politeness, no offensive 

language or gesture), some students did not follow the rules. 

5.7 Chapter summary  

The purpose of these studies was firstly to investigate the effect of students’ attitudes towards 

groupwork, groupwork experience, individuals’ skills and familiarity between group members on 

peer learning performance in collaborative learning environments. The results showed some 

weak associations between performance and attitudes, although trust and good coordination 

appeared to improve performance. The second purpose was to investigate the role of 

collaborative learning technology in students’ experience. Although there was no systematic 

investigation (or comparison) of the role of technology in the three studies, generally the results 

showed that technology was not very effective. 

 

The three studies summarised the effect of leadership on groupwork performance. Positively, 

leaders acted as project managers and organised groupwork by allocating roles. Negatively, 

they could prevent other group members from participation, and distributed roles based on no 

sound criteria. Group members can, indeed, work effectively with no explicit leader, e.g. Group 

5 in Study 3. Qualitative results showed that there was no consistent opinion about how 

technology could support leadership. Some thought that leadership was easier while using the 

technology; others thought that leadership was not important because technology could report 
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and update members with what each member needed to do after each virtual meeting. Overall, 

the results showed that the CSCL technologies which were studied did not support leadership 

effectively. 

 

Social relationships were investigated and the results demonstrated different views about the 

influence of social relationships on groupwork performance. Some thought that familiarity 

between group members provided a friendly environment with more freedom to criticise, 

willingness to spend more time on explanations, and ease of communication. However, others 

noted that working with non-friends, it was quicker to achieve professional work goals and 

helped to reduce the possibility of being diverted by social matters. 

 

Statistical tests showed that students rated SecondLife worse than either Blackboard or 

Facebook. However, engagement, creativity and understanding all received positive scores so it 

appears that SecondLife did provide a good user experience; also, the students enjoyed their 

groupwork experience when using ThinkTank. 

  

In the first and the second study, there were positive associations between the groups’ 

performances and their attitudes towards groupwork, and skills to manage groupwork. The best 

performing groups had the highest ratings toward groupwork experience. The last study in this 

chapter assessed the students’ attitudes towards SecondLife, showing that they were motivated 

to use it, although they did not prefer it over traditional ways of groupworking. This might be 

caused by poor usability, or because SecondLife was less familiar to them than other web-

based technologies such as Blackboard.  

 

SecondLife did enhance the creativity of the groups. Students were challenged and motivated to 

learn about it, which led to higher productivity and engagement from most group members. 

Also, the involvement of employers in the groupwork assessment evidently stimulated active 

engagement and boosted students’ self-confidence. Although the experience of using 

SecondLife was positive from three perspectives (students, tutors and employers), there clearer 
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evidence is needed that SecondLife helped to increase the group members’ participation, 

productivity, creativity, or understanding.    

 

Overall there was no consistent pattern in all the three studies, although the results did provide 

insight into problems of using current CSCL technology. For example, the studies showed both 

positive and negative effects of leadership on groupwork performance. Also, there was no direct 

influence of social relationships on groupwork performance. However, the chapter does provide 

some links between groupwork performance and attitudes towards groupwork, social factors 

(i.e. group members’ trust and commitments) and group skills. Table 5-19 summarises the three 

studies’ results along with the evidences from quantitative or qualitative data analysis or both 

together. 

 

Table 5-19 shows the influences on groupwork performance. These influences are mainly 

positive when Enjoyment, Familiarity with the technology, Social presence, Media richness, 

different ways of Communication, Awareness, Motivation and good system Usability are 

provided. Also, Group structure, Coordination and Cohesion between group members are 

factors that can positively affect groupwork output. From Studies 2 and 3, four out of five factors 

in Tan and Macaulays (2010) framework (Engagement, Productivity, Creativity and 

Understanding) showed a positive effect on groupwork performance of using collaborative 

technologies. Furthermore, group members Attitudes towards groupwork and Skills had a 

positive correlation with groupwork performance (marks). Both positive and negative effects 

were found on group members’ Participation when technology was used. Positive influences 

were present in Study 2 (see Table 5-9) when ThinkTank was used, but negative influences 

were found in Study 3 (see Table 5-17) with SecondLife. Furthermore, there was no strong 

evidence of Social relationships on groupwork performance. The quantitative results from Study 

1 indicated that social factors, such as trust and members liking each other, might positively 

affect performance as they were rated the lowest among the groups. However, the qualitative 

results from Study 3 showed that the students were split in their opinion towards working with 

familiar or non-familiar group members. So, social relationships can have both a good and bad 

influence on groupwork performance: positive when familiarity between members helps them to 
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discuss issues openly but negative when friends hesitate to criticise each other and thus reduce 

negotiation or divert discussion to social chat. The first study in this chapter does provides no 

evidence for the influence of Reliability, Reviewability or Usability, because it was all about 

students’ attitudes and skills to groupwork. Also, no evidence was provided by the second 

study. However, the last study in this chapter provided qualitative evidence for the influence of 

those factors on collaborative learning. 

Factor Study 1 
Study 2 

ThinkTank 
Study 3 

SecondLife 

Enjoyment *  *  

Reliability   * 

Reviewability   * 

Familiarity *  * 

Social presence   * 

Media richness   * 

Communication   * 

Usability   * 

Group structure  *  

Coordination *  *  

Cohesion *  *  

Participation  * *  

Engagement  *  

Productivity  * *  

Creativity   *  

Understanding   *  

Attitudes    

Awareness   * 

Skills    

Social relationships   * 

Motivation   *  

Table 5-19: Summary of Chapter 5 studies’ results  

* Indicated from qualitative data analysis;  Indicated from quantitative data analysis 
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Relating these results back to the chapter’s main purposes, the first objective was to investigate 

the effect of students’ attitudes towards groupwork, and the effect of individuals’ skills on 

learning performance in collaborative learning environments. The results demonstrate some 

evidence that good cohesion, coordination and members’ skills can improve groupwork 

performance. The second objective was to investigate the role of collaborative learning 

technology in students’ experience. The results demonstrate that the use of virtual worlds 

(SecondLife) may be motivating, but this was because of the subject matter of the assignment 

rather than its being employed directly as CSCL technology.The use of ThinkTank in Study 2 

helped participation, increased communication between group members and, like virtual worlds 

(SecondLife) added enjoyment to the class. Building on these results, the following iterative 

model (see Figure 5-1) diagram shows the factors which have been raised from this set of 

studies (Set A) and have an impact on groupwork performance. 

 

 

Figure 5-1: Set A studies model 

 

The students’ response to SecondLife shows some promise in terms of increasing motivation 

and engagement in learning, since the user experience was stimulating and different. However, 

the downside was that many students considered SecondLife as a games technology and this 

may have fostered an attitude of less serious use and poor social discipline in the virtual world. 

SecondLife scored well on students’ engagement, creativity and understanding. Also, 

performance of the groups was good, so it appears that it did stimulate learning and help 

achieve the learning objectives. The trade-off between the motivational aspects of SecondLife 
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to encourage learning and its utility as a learning support environment led to designing another 

experimental study, comparing it with Blackboard, the university’s standard virtual environment.  

 

The next chapter will look more deeply into the learning process through recording and 

analysing group discussions both face-to-face and using the Blackboard system.  

 



 - 146 - 

6 Further investigation into Collaborative Learning 

6.1 Introduction 

This chapter will describe three studies conducted at the Manchester Business School over two 

years, with the same module but different groups of students. It will introduce each study design 

along with the methods used for data collection, followed by a discussion of the results. The 

chapter will conclude with the findings from the three different studies. 

6.2 Study motivation 

The purpose of this chapter is to: 

1. Understand the overall process of peer-to-peer learning.  

2. Investigate the effect of students’ attitudes towards groupwork, groupwork experience, 

individuals’ skills and familiarity between group members on peer-learning performance 

in collaborative learning environments. 

3. Investigate the role of technology in peer-to-peer collaborative learning environments 

(in Studies 4 and 5). 

4. Investigate patterns of language used in learning conversations by successful groups. 

6.3 Research design and methods 

The studies in this chapter use three different groups of students but the three groups had the 

same groupwork task to complete. The research approach uses both quantitative and 

qualitative data collection techniques to analyse group learning by a combination of observation, 

questionnaires and interviews. This chapter includes a deeper investigation of the group 

members’ conversations using Discourse Analysis to analyse message exchanges via 

Blackboard, and to identify patterns of language used by groups.  
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6.4 Study four: HCI module, Term 1 (08-09) 

6.4.1 Study design and method 

The research was conducted primarily with third-year undergraduate students on the Advanced 

HCI Theory and Concepts module. At the beginning of the term the module instructor asked the 

students to form three groups. The students were given the task of creating a storyboard for a 

health website. A task scenario was distributed to help the groups in gathering data by 

interviewing different users of the website, and to help them in identifying the main elements of 

their website. The researcher, who was familiar with requirements analysis, participated in this 

study, observing the students on a weekly basis in the practical classes.  

 

Table 6-1 shows the study plan for Term 1 of 2008-2009, and explains how, where and when 

each method was conducted. 

Week  Method Duration Description 

3 
Observation 30 minutes 

Direct observation in the classroom of each group 
for 10 minutes, taking notes. 

Questionnaire 5 minutes Questionnaire distributed at the end of the class. 

4, 5, 7, 
8, 9 

Observation 30 minutes 
Direct observation in the classroom of each group 
for 10 minutes, taking notes. 

10 Questionnaire 10 minutes 
Groupwork questionnaire distributed at the end of 
the presentation. 

11, 12 Interview 45 minutes 
Interviews were conducted with the volunteers 
separately on different dates. 

Table 6-1: Study four plan sescription 

6.4.2 Results 

This section reports the analysis of the data collected from the three different methodologies 

(observation, interview, and questionnaire).  

6.4.2.1 Observation 

The observation took place in the practical sessions while the groupwork was running. There 

were three groups, officially 20 students (11 male, 9 female) distributed in two labs, but the 
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average attendance was 18 students (10 male, 8 female). Numbers in Group 2 were consistent, 

whereas the other groups’ attendance fluctuated, and their groupwork was less satisfactory.  

 

Generally, subgroups were not formed during the first session. Over the next five sessions 

some subgroups were noticed, with pre-existing relationships, gender, and the amount of 

involvement influencing their composition (see Table 6-2).  

Group Subgroup 
Student 

ID 
Gender 

Pre-existing 
relationships 

Involvement 

1 

1 
3* 

♂  
+++ 

1 +++ 

2 
6 

♀  
+ 

8 + 

2 

1 

5* 

♀  

+++ 

10* +++ 

11 +++ 

2 
13 

♂  
++ 

14 ++ 

3 

1 
16* 

♀  
+++ 

18 ++ 

2 

2 

♂  

+ 

7 + 

9 + 

20 + 

Table 6-2: Factors influencing subgroup formation 

+ amount of involvement - observed activity and attendance intensity in a rating scale of 1-3 

 

There was at least one leader in each group, usually the most talkative member encouraging 

the other students to discuss matters, distributing roles among members, and providing general 

information about the assignment subject from his/her point of view.  

 

Table 6-3 shows the criteria by which the leaders were identified. Percentages show the amount 

of time members were active and involved in the discussion, proposing ideas and organising 
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group activity. Group 2 had three very active participants who spent more time in discussion 

than did other group members with similar percentages of participation in discussing, proposing 

and organising. 

Group 
Leader 

ID 
Student 

ID 
Gender 

Identification criteria 

Speaking % Proposing % Organizing % 

1 1 3 ♂ 60 60 90 

2 
1 10 ♀ 40 40 40 

2 5 ♀ 30 30 40 

3 1 16 ♀ 50 60 90 

Table 6-3: Leadership criteria 

 

The groups’ activity totals and averages over the six sessions (see Appendix 8.1 for the six 

sessions’ activities) were observed. Each activity was rated per minute on 1 to 3 scale by 

intensity, so the maximum intensity for each activity during the 10 minutes’ observation is 30, 

and the total for the six sessions is 180.  

 

Figure 6-1 shows the first activity averages during face-to-face sessions in which the common 

pattern for the groups started with frequent reading but this decreased towards the end of the 

term, while drawing increased during the later sessions as the groups started the creation of 

their storyboards. 

 

Figure 6-1: Term 1 activity averages during face-to-face sessions 
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 Group 1 Group 2 Group 3 

Reading 4.33 3.83 4.83 

Drawing 2.5 6 7.5 

Discussing 11.67 15.67 10.83 

Taking notes 2.33 4 2.5 

Negotiating 0.5 1.5 1.17 

Agreeing 7.5 4.83 5.67 

Disagreeing 0.5 6.83 1 

Table 6-4: Groups’ activity averages over the six sessions 

 

Group 1 started with reading; drawing increased during the later sessions, with discussion, but 

little negotiating and little disagreement. In Group 2, there were approximately even amounts of 

discussion, negotiating, agreement and disagreement. Group 3 started with frequent reading, as 

did the other two groups, followed by drawing with flip charts and then transferring their 

thoughts and drawings into computer-aided drawings. There was some discussion with little 

negotiating or disagreement.  

 

Overall, Groups 1 and 3 had less discussion, which ended with less negotiating and 

disagreement. However, Group 2 had more discussion with more negotiating and disagreement 

(see Table 6-4).   

 

There were no gender differences in leadership or in their participation in different activities. 

However, the number of leaders in the same group had an impact on reaching a consensus; 

Group 2 had difficulty in reaching agreement as quickly as the other groups did, because of the 

time spent by each leader trying to convince the others. Neither the number of leaders nor the 

number of subgroups in the group appeared to affect the performance of the groups. Group 2, 

with the highest mean of all activities, presented the best work at the end of the term. Another 

issue that might affect groupwork was the presence of pre-existing relationships between the 

group members. Stronger relationships may have influenced the good performance in Group 2. 

Group 3 had the weakest pre-existing relationships, and the worst performance. 

 

Although there was social chat between the members of Group 2, they were quicker in 

performing the task, in spite of the many disagreements which may have been constructive and 
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helped to produce better designs. Some students in Groups 1 and 3 were not interested in 

participating, as the groupwork exercise was non-assessed. 

6.4.2.2 Interviews 

Three interviews were conducted at the end of the term; with a male student from Group 1, and 

two female students, one from Group 2 and the other from Group 3. 

 

Leadership 

The male interviewee led Group 1, as the other dominant student did not like leading or making 

decisions. He assigned tasks, and mediated people’s ideas by trying to find common ground 

and listening to other members’ ideas. He found it frustrating that some of the group members 

were inactive, making use only of his suggestions and blindly following his way of thinking to 

solve the problem.  

 

The Group 2 interviewee was one of the two leaders who thought that leaders should 

understand and research the topic. She added that the leader must be a friendly mediator and 

involve all members. Group 3’s interviewee was the only leader in her group, organising 

everyone to focus on the work. This was difficult as she faced non-motivated members. 

 

The leaders were responsible for distributing roles among the group members. Group 1 and 3 

members never did the assigned work. The Group 1 interviewee reported that he, together with 

another member, tried to delegate the workload, but this was unsuccessful. The Group 3 

interviewee reported that there were no criteria for distribution of the work; everyone just picked 

a bit to do, but not all members completed their tasks.  

 

Groupwork coordination and organisation  

Group 2 had considerable disagreements and conflicts which were solved by taking the majority 

decision. Group 2 members were more democratic, consulting everyone about what to do. The 

Group 2 interviewee reported that leaders consulted the other members to reach an agreement 

about the work to be done. There were few disagreements in Groups 1 and 3. The Group 3 

interviewee said that there were no disagreements and everyone wanted to get the task done 
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as quickly as possible. During group discussions, Group 2 generated a number of designs, 

while Groups 1 and 3 generated only single solutions. Group 1 interviewee commented that, “if 

all the members participated then we could have produced more alternatives but what we had 

was only from me and another student”. 

 

The Group 3 member described how difficult it was to get everyone to meet. He arranged 

meetings, but only two students turned up. Group 3’s interviewee had the same experience of 

arranging meetings outside the classroom. She said that they met only once, one day before 

the presentation. People came to the meeting without having done the work; she helped them to 

do it, and then they put it all together without discussing the presentation in detail. 

 

From the observations and the interviews, Group 2 members usually started their discussions 

earlier than the other groups, with more ideas. Groups 1 and 3 were alike in coming to meetings 

with little work done by most of the group members.  

 

Groups 1 and 3 had poor motivation to participate in the groupwork. Group 1 and 3 interviewees 

believed that this was because the work was not assessed. The Group 2 interviewee said that 

girls were more dominant and liked leading the group, and that they came to the meetings with 

ideas about the work to be done. From the interview, we found that only two Group 1 members 

did any work. Group 3 members did the work but not together, so there was poor coordination, 

whereas Group 2 members did the work collectively. 

 

The Group 1 member reported that there was very little communication between most of the 

members. Members came to the meeting and kept themselves busy chatting over the Internet. 

On the other hand, Group 2 had effective discussions as the leaders had strong personalities 

and were able to end arguments and take quick decisions. There was encouragement between 

the group members, like saying, “it is a good idea, we could include that”. 
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Social relationships (Familiarity) 

The Group 1 and Group 3 interviewees thought that group learning depends on the type of 

friends. Generally, the Group 1 member believed that it was better with friends because you 

know how they work and you know how to help each other. He also mentioned that friends can 

challenge each other and improve each other’s knowledge. The Group 3 member added that 

ideas are shared easily between friends, but that you can work quicker with non-friends. She 

commented that it is easier to share opinions and knowledge when the other person is more 

receptive. 

 

The Group 2 interviewee said that she felt too shy to ask for help from non-friends; she was 

able to learn more from friends as they had more effective communication. She said that friends 

could revise and help each other by sharing the same learning strategy. 

6.4.2.3 Questionnaires 

Twenty questionnaires (see Appendix 4.1) were distributed among the students to record the 

social relationships in their groups. Seventeen responses indicated that the students had 

participated in groupwork before.  

 

The social relationships were measured according to groups (see Table 6-5): 

Group 
Avg. Number 

of friends 
Social relationship 
rating (Closeness) 

Frequency of meeting 

(Mode) 

Last contact 
(Face-to-Face) 

(Mode) 

1 3.67 2.94 2 2 

2 5.86 3.66 2 1 

3 4.71 1.38 1 1 

Table 6-5: Social relationship by group 

 

Binomial tests show that there was a significant difference in the number of friends between 

groups (p = 0.014), with Group 2 having the greatest number of friends. There was little 

difference between Groups 1 and 2 in how frequently they met their friends, normally weekly, 

while Group 3 members were meeting between daily and weekly. Group 2 had closer social 
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relationships and they started to execute their task earlier. One of the group members 

commented that friends could understand each other easily and this led to better 

communication and organisation of the work. Group 3 had the weakest social relationships 

rating with infrequent meetings which might have had an impact on their collaboration. No 

significant gender differences were found in any measure. 

 

Figure 6-2, Figure 6-3 and Figure 6-4 show the social network analysis for Groups 1, 2 and 3 

respectively. Arrows show the direction of the perceived relationship. For example, P8, in 

Figure 6-2, rated their closeness to P3 in the 4-5 range on a 10-point scale, whereas P3 rated 

their closeness to P8 as 1-3. The number in a square beside each participant shows the total 

outbound ratings for an individual i.e. their perceived closeness to the rest of the group. 

 

 

 

Figure 6-2: Group 1 Network Diagram 
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Figure 6-3: Group 2 Network Diagram 

 

 

Figure 6-4: Group 3 Network Diagram 

 

Two members in Group 1 did not complete the questionnaire (see Figure 6-2) while the other 

three members were poorly connected. Group 2 was well networked, but the Group 3 network 

was less intense (see Figure 6-3 and Figure 6-4). 
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The instructor’s ranking of groups’ performances was: Group 2, Group 1 and then Group 3. 

Generally, results showed positive attitudes towards groupwork, with a mean of 4.06 on a scale 

of 1 to 7. 

 Groups 

 1 2 3 

Attitude towards working in groups 4.75 3.17 4.38 

Level of commitment 3.40 5.00 4.38 

Members liking each other 4.20 4.67 5.50 

Level of trust 3.80 4.83 4.88 

Table 6-6: Groups’ means of attitudes towards groupwork 

 
 

Group 2 had a lower rating for working in a group (see Table 6-6), although they had good 

social relationships, and did very well in their presentation. Table 6-6 shows that Group 2 had 

the highest level of commitment. Group 3 had the highest level of liking and trust between group 

members. Group 3 members were not as well networked as Group 2, but members thought that 

they had a good level of liking and trust. Results from ranking analysis showed no real link 

between group performance and attitudes towards groupwork except for the level of 

commitment between group members. 

 Groups 

 1 2 3 

Motivation 3.40 4.33 4.62 

Level of consensus 5.20 4.80 5.00 

Coordination  3.60 5.17 4.38 

Group cohesion  3.20 4.83 4.88 

Achieving groupwork goals 4.00 5.50 5.00 

Performance (students’ perception) 3.60 5.50 4.62 

Table 6-7: Groups’ means of general experience 

 
 

Group 1 members had the lowest rate of motivation (see Table 6-7), as the researcher noticed 

from the observation that only two members of the group were working on the task. Group 3 

members reported that they motivated each other, although there was little effect on 

performance. 
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Table 6-7 illustrates that Group 1 members had the highest level of agreement. Groups 1 and 3 

had higher levels of consensus. However, Group 2 had fewer agreements and more 

disagreements, but performed better (supported by the data collected from the Group 2 

member’s interview). Group 1 had the lowest cohesion as only two members of the group 

worked well together; they also had ineffective coordination. On the other hand, Group 2 had 

effective coordination, with the best performance (see Table 6-7) and the highest rate of 

progress towards achieving the groupwork goals, and this was also obvious from observation. 

Therefore, group coordination and achieving groupwork goals have some link to performance. 

Students’ perceptions of their performance match the tutor’s evaluation of the groupwork.  

 Groups 

 1 2 3 

Ability to manage conflicts  4.40 3.83 5.00 

Skills in accomplishing the groupwork  

Elementary clarification 4.20 5.00 4.62 

In depth clarification 4.00 5.17 4.38 

Inference 4.20 5.33 4.88 

Judgement 4.60 4.83 4.62 

Strategies 3.60 4.40 4.25 

Processing information 3.60 5.20 4.25 

Mean 4.03 4.99 4.50 

Skills to manage the learning process  

Evaluation 3.00 4.80 4.50 

Self awareness 3.80 4.60 4.50 

Mean 3.40 4.70 4.50 

Table 6-8: Groups’ means of groupwork skills 

 

Group 2 had the highest rate of conflict, corroborated by the qualitative data (interviews) that 

indicated fewer conflicts in Groups 1 and 3. Table 6-8 shows the conflict resolution ability of 

Groups 1 and 3 was higher than that of Group 2; however, Groups 1 and 3 had fewer conflicts 

to be managed.  
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Table 6-8 illustrates the average self-rating of group members’ skills (clarification, inference, 

judgement, strategies and processing information). Group 1 had the lowest rating of their own 

skills, while Groups 2 and 3 had similar levels, with Group 2 slightly higher. The results also 

show that Groups 2 and 3 had similar ratings, while Group 1 had the lowest learning process 

skills rates. Groups 2 had the highest evaluation (self-appraisal or verification of one’s 

knowledge – i.e. commenting on one’s manner of accomplishing a task) of their learning 

process, with Group 3 slightly lower. Also, Group 2 had the highest rate of self-awareness 

(ability to identify the feelings and thoughts connected with a given task – e.g. being pleased to 

have learned so much) during the learning process, with Group 3 similar. Group 1 members 

rated their skills in accomplishing the group task and in managing the learning process poorly. 

Although Group 3 was higher than Group 1 in rating their skills, Group 1 had a higher mark at 

the end. Therefore, skills show a clear link with performance. 

 

There were small positive correlations between the individuals’ marks and their rating of 

groupwork experience, r = .077, n=19, p > .05 and members’ skills, r = .106, n=19, p > .05. 

However, there was a small negative correlation between the individuals’ marks and the attitude 

towards groupwork, r = -.188, n=19, p > .05. 

6.4.3 Study summary 

This study investigated the factors that could have influenced group performance, such as 

leadership, members’ motivation and social relationships. Leadership affected Group 1 and 3 

members’ ability to reach a consensus; since the leaders produced most of the ideas and 

dominated the groups’ discussions, whereas the participation data and the interviews data show 

that this was not the case in Group 2, in which members were more actively engaged in the 

groupwork.  

 

Social relationships helped in the groupwork, but in different ways. The presence of good social 

relationships may have motivated the members and increased participation in Group 2. Social 

relationships and motivation, especially in Group 2, helped to increase the participation of group 
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members. Rich discussions and conflicts may have led to deeper thinking and consequently to 

better learning. 

 

There were no gender differences in leadership or the number of friends (social relationships). 

The groups approached the work with similar patterns of activities (reading, discussing, 

drawing, taking notes, negotiating, agreement, and disagreement). Neither the number of 

leaders nor the number of subgroups appeared to affect the final output (performance). 

However, the quality of the activities, e.g. discussion and more disagreement, could lead to 

better groupwork performance, as appeared in Group 2 which had the highest mark and highest 

average of discussion (see Figure 6-1). However, this depends on how well the group members 

get on together and how well they resolve their conflicts. 

 

In summary, Group 2 were better and they had more disagreements, conflicts, deeper social 

relationships, better skills, and higher levels of coordination and commitment between group 

members. However, motivation was no better than in Group 3. Thus, good coordination and 

better skills seem to have been the important factors. Also, leadership and subgroups are 

common problems noted in previous chapters. 

6.5 Study five: HCI module, Term 2 (08-09) 

This study used the same participants for an in-depth investigation into the effectiveness of 

Blackboard in groupwork, with the following research questions: 

 How do groups learn collaboratively in face-to-face meetings and by using technology 

such as Blackboard?  

 How does Blackboard compare to face-to-face meeting support learning and 

collaboration? 

 How can Blackboard be improved to make it more effective for groupwork? 

6.5.1 Study design and method 

Both quantitative and qualitative data collection techniques were used to analyse group learning 

by a combination of observation, questionnaire, interview and textual analysis of discussions on 
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Blackboard and students’ written essays. Observation was used to track the collaborative 

activities and members’ roles. A questionnaire and interviews were conducted at the end of the 

term, to gather information about the students’ general experience of groupwork and the role of 

technology (Blackboard). The researcher asked for volunteers for the interviews, with an even 

distribution of participants among the three groups.  

 

At the beginning the module instructor asked the students to form groups, suggesting 4-6 

members in each and giving them the chance to select their own members. The first part (Week 

2) of the assignment was an individual classwork exercise to draw a social network diagram 

recording their closeness to their friends on a 1 to 10 scale, and ranking the frequency of use of 

Facebook. In part 2 (Weeks 3, 4) they discussed the results from part 1 and prepared answers 

to questions from the instructor. In part 3 (Weeks 5, 6) students were asked to use the 

Blackboard system for an online discussion and collaborative planning of a group presentation 

of the conclusions reached in part 2. The last part was an individual assignment which reflected 

on the student’s experience of using Blackboard. Table 6-9 shows the study plan and methods 

for Term 2. 

Week  Method Duration Description 

3, 4, 5 Observation 30 minutes 
Direct observation in the classroom, 10 minutes 
for each group; , taking notes. 

12 Questionnaire 10 minutes ‘After groupwork’ questionnaire distributed  

13 - 17 Interview 45 minutes 
Nine interviews were conducted with the 
volunteers 

Table 6-9: Study five Plan Description 

6.5.2 Results 

This section discusses analysis of the data collected from the different sources.  

6.5.2.1 Group Performance 

In Term 1, Group 2 was the best, then Groups 1 and 3 respectively. In Term 2, Group 1’s 

performance improved, and the rank order of performance was Group 1, Group 2 and Group 3. 

In summary, Group 3 was consistently the worst, while Groups 1 and 2 swapped their 

performance rankings. 
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6.5.2.2 Group composition  

Compared with the previous term, the same number of groups formed, but the membership 

changed in term 2. Motivation was the main reason for students changing groups. For instance, 

student 17 led Group 3 in Term 1, but she faced poorly motivated members and this was the 

main reason for her changing group in Term 2. The social network diagram for the most 

cohesive group, Group 2 (see Figure 6-6), has five well networked individuals; in contrast, the 

other two groups (see Figure 6-5 and Figure 6-7) had only low intensity relationships, apart from 

one strong relationship in each group (students 19 & 17 in Group 1; students 2 & 10 in Group 

3).  

 

 

 

Figure 6-5: Group 1 Social Network Diagram 
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Figure 6-6: Group 2 Social Network Diagram 

 

 

Figure 6-7: Group 3 Social Network Diagram 

 

Group 1 members’ interaction via Blackboard did not correspond with their social network. Their 

pattern (see Figure 6-8) showed a strong interaction between students 1, 3, 17 and 19, who 

were not socially close. In Group 3 there was more interaction between friends (2 and 10); 

however, students 10 and 18 also interacted frequently even though they were not close friends 
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(see Figure 6-9). In Group 2 (see Figure 6-9), interaction did reflect the social network, with 

students 6, 11, 12, 14 and 15 interacting, leaving 4 and 7 isolated.    

 

Overall, it seems that social relationships did not have a strong influence on interaction although 

some influence did appear in Groups 2 and 3 (see Figure 6-9 and Figure 6-10). The measured 

interaction frequency was mainly from the exchange of Blackboard messages, which might be 

fewer than if they had been able to interact face-to-face. However, there was no correlation 

between the frequency of measured interaction between group members and the strength of 

their social relationships. 

 

 

Figure 6-8: Group 1 dialogue interaction frequency (exchange of Blackboard messages) 

 

Five students had minimal participation in Blackboard; student 9 in Group 1 and 5 in Group 3 

only received messages while students 4 and 7 in Group 2 and 8 in Group 3 neither sent nor 

received messages. 
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Figure 6-9: Group 2 dialogue interaction frequency (exchange of Blackboard messages) 

 

Figure 6-10: Group 3 dialogue interaction frequency (exchange of Blackboard messages) 

6.5.2.3 Observation 

Most of Group 2 and Group 3 members worked together well, with most members involved in 

the discussions, although Group 3 seemed to be less cohesive, discussing issues in subgroups. 

There was at least one leader in each group, as illustrated in Table 6-10 showing the amount of 

time leaders were active and involved in the discussion by proposing and organising group 
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activity. All three groups had more than one active participant, but the group leaders had higher 

participation. 

Group 
Student 

ID 
Gender 

Identification criteria 

Speaking % Proposing % Organizing % 

1 18 ♂ 50 60 90 

2 17 ♀ 50 50 85 

3 11 ♀ 50 50 85 

Table 6-10: Leadership criteria 

 

All the group members attended the first half of the second session to read the assignment and 

discuss how to accomplish it. Members mainly used laptops to discover features of Blackboard 

that they could use. In the third session, the group members were directed to use the 

Blackboard discussion board to discuss their assignment. However, many discussed issues 

face-to-face and did not use the technology. It was noticed (supported by the interview data) 

that several individuals moved to join other group members to discuss the assignment using 

face-to-face communication instead of Blackboard. 

 

Figure 6-11: Term 2 activity averages (face-to-face sessions) 

 

Frequency of activities was observed during the three sessions (see Figure 6-11). Group 1 

engaged in frequent discussion with agreement, and disagreement or negotiation. In Group 2 
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there were even amounts of discussion with negotiating agreement and disagreement. Group 

3’s activity was similar with frequent discussion but little negotiating or disagreement. 

 

Group 3 had the worst performance. Group 2’s performance was better; the deeper social 

relationships may have improved their performance, or their success may be attributed to five 

students who participated more actively (see Figure 6-9). Group 2 had a higher rate of 

disagreements; however, those disagreements and conflicts may have helped to produce better 

insight when members felt more comfortable negotiating with their close friends. One group 

member commented that friends could understand each other easily and this led to better 

communication and organisation of the work.  

 

In summary, from observation of groupwork, Group 3’s activities were the least frequent and 

Group 1’s overall activities were nearly equal to Group 2’s (see Figure 6-11). However, Group 1 

had the highest frequency of negotiation and disagreements and this might have helped group 

performance.  

6.5.2.4 Interviews 

Nine interviews were conducted at the end of the term to investigate the groupwork process in 

greater depth. Unfortunately, no transcription of student 1’s interview could be made because 

there was a fault in the audio recording device; however, notes were taken by the researcher. 

The interviewees were: one male from Group 1 (student 5); three males (1, 3 and 16) and two 

females from Group 2 (17 and 19); and three females from Group 3 (6, 11 and 12). 

 

Leadership 

All the interviewees agreed that leadership is an important factor for group success. Three of 

them preferred face-to-face group discussions with clearly identified leaders: 

It was definitely more prominent in the face-to-face but with 

Blackboard we didn’t really organise like face-to-face, because we had 

different sections to do; we had to share them out evenly but there 

was no idea of how to do that on Blackboard. It was kind of just first 

come first served so you quickly said ‘oh I’ll do that bit’ and then hope, 

and then wait for someone to say that’s fine. Whereas in a group 
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you’d maybe, face-to-face, you might go well ‘I can do that bit because 

…’ or, you know, talk about it a bit more and weigh what you’re good 

at and what you’re not good at. 

(Group 3, Student 12) 

 

Also, all the interviewees agreed that the process of identifying a leader in Blackboard was 

different and not as clear as in face-to-face groupwork. In Blackboard the initiator of group 

discussion and the most posted student would be automatically identified as a group leader: 

I think this time with Blackboard there was less of a leader. I think xx 

maybe was the leader because she started the conversation off so 

that set her, the person that was going to always [unclear – 12.51] to 

the conversation get in and the person that was saying ‘you do this ...’ 

(Group 3, Student 12) 

 

x and xx posted a lot of sections so they probably like led it a bit more 

this time. They have got like a stronger personality and more skilled. 

like when we’re trying to make the presentation like animated and 

some of us didn’t know how to do that, xx did different things, he was 

like ‘right I can do this, I’ll do this, you do that section instead’. So he 

probably led it then as well. 

(Group 3, Student 6) 

 

Five interviewees commented that the use of technology (Blackboard) helped in terms of 

increasing participation and interaction:  

It was, you just wrote your feelings down and so I think the boys in our 

group felt better this time. They didn’t feel like they were being picked 

on by the girls as much [okay]. So that worked lots better and like our 

group worked really well together. 

(Group 3, Student 11) 

 

In Blackboard, all members participated to lead their group successfully and all interviewees 

agreed that there was no clear process of identifying a group leader as there is in face-to-face 

groupwork; five interviewees were not sure if they had a specific leader:  

It was sort of people volunteered to do things like one person 

compiled the information that we’d got together and, you know, myself 

and xx did the actual presentation so we had to prepare for that, but 
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everybody worked equally, just, you know, people played to their 

strengths and volunteered for what they wanted. 

(Group 3, Student 12) 

 

Everyone just picked a section really. We just posted the sections up 

which were available and I said ‘I’ll take …’, whatever section I had, I 

can’t remember now. I said ‘I’ll take that one’ and everyone just said 

‘right, okay’ and then when all the sections were gone xx was like well 

‘I haven’t got anything left’ so she said ‘I’ll start doing research’ so 

everyone just kind of decided from themselves this term how we’d 

organise it. 

(Group 3, Student 6) 

Social relationships (Familiarity) 

Five interviewees agreed that existing social relationships (familiarity) between group members 

could benefit the group as they felt more comfortable in discussing, critiquing and knowing 

everyone’s abilities to distribute roles: 

Because of the comfort of knowing someone, and partially in terms of 

the way they think, and what way, what is going to be effective for that 

person, and it’s just the comfortableness really, it’s easy to talk to 

people you know. 

(Group 1, Student 5) 

 

I think you take more notice of what your friends are saying. Maybe xx 

didn’t really, I think it was because she just came in and I didn’t know 

her at all. I did take less notice whereas, yeah, you do learn more 

effectively of friends. I think because you’re just communicating with 

someone that you’re familiar with and you don’t mind listening to them. 

(Group 3, Student 12) 

 

We got like another member in our group this time and we didn’t really 

know her that well, and then there was one section left so it was like 

‘are you okay to do this section’, she said ‘yeah that’s fine’ on 

Blackboard and then she never really posted anything, she never 

really communicated to the group that much so we were like ‘have you 

actually done this section because you haven’t posted anything?’. So 

then xx was like ‘oh I’ll take over your work’ so she was like ‘right, 

okay’, and ‘then you take over my role as like a researcher’ and then 

she never posted any research so it was hard without face-to-face 

communication to say ‘right, why haven’t you sent anything in?’. Like a 
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lot of times posted ‘have you done anything?’ like, ‘what else have you 

done, have you contributed anything here?’ and she was just like no 

response, it was like, we’d get a text like saying, or I’d go back on later 

on and then there was just like nothing. So because you weren’t 

actually meeting them face-to-face it was harder to hold that there. 

(Group 3, Student 6) 

 

One interviewee was neutral and said that it would make no difference whether he was working 

with socially related members or not; he cared more about working with knowledgeable and 

skilled people. Two interviewees preferred working with non-friends, as it helped them to get to 

know new people with new knowledge and personalities. Also, it would be easier to 

communicate freely with people who were not socially related to them. 

It’s not so much I wouldn’t care, it’s just the fact that I’d probably feel 

more free to speak with people I didn’t know and had close ties to 

because I wouldn’t want to offend or anything. 

(Group 2, Student 19) 

 

I think because when you are with people that you know you are 

always thinking what you can’t say, whereas with people you don’t you 

are thinking about what you can say and you are more open and free 

with your speech.  

(Group 2, Student 19) 

 

I found it more interesting, more like newer thoughts and everyone 

didn’t have the same opinions. It was a more diverse group as well. 

(Group 2, Student 16) 

 

When socially related members used Blackboard, it was more like even interaction between 

group members, as illustrated by students’ negative commenteds about the level of natural 

communication in Blackboard:  

Actually I think face-to-face there was more of a distinction between 

my close friends and people I didn’t know whereas Blackboard there is 

a level playing field, everybody was the same. Almost, I mean I 

wouldn’t say harsh things to my closer friends on Blackboard but it 

was just the fact that it was a level playing field; maybe because you 

couldn’t see their facial reactions, like their body language and stuff 

like that, there was that barrier there.  

(Group 2, Student 19) 
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Collaborative technology: Blackboard 

Students commented on the time they spent in the university collaborating using Blackboard. 

They felt rushed when they were located in the same room but were supposed to use the 

discussion board. One student commented: 

… in the time it took me to write one post, there had been 11 new 

posts. I am not the only member of the group who felt the rush. The 

frequency at which posts were made discouraged one from spending 

time developing interesting arguments and theories about Facebook 

use as the conversation topic kept on concurrently, due to the artificial 

nature of the session which was essentially a simulation and is not 

how discussion forums were designed to be used. 

(Group 2, Student 1) 

 

Overall, interviewees preferred face-to-face communication; however, some comments were 

positive about the use of Blackboard: 

With face-to-face it can be a bit awkward sometimes whereas when 

you’ve got Blackboard there’s almost something to hide behind so it’s 

a lot difficul t… it’s a lot easier to speak to someone you don’t know as 

well probably on Blackboard than face-to-face. 

(Group 3, Student 6) 

 

All the interviewees suggested enhancing presence in Blackboard: 

I think that if you had names and a picture and when people had 

posted something I think that would encourage people to interact 

personally and enhance people’s learning. 

(Group 2, Student 19) 

 

One interviewee from Group 2 commented positively about Blackboard saving effort, as it 

helped in structuring the groupwork; however, it added more stress although this might help by 

giving more time to think, discuss and reflect on each other’s ideas: 

I would say that I wasn’t interacting as much this term because it was 

more, I thought we had more structure to it because you were writing it 

all down on something. You had to change yourself to use the 

technology. So I wasn’t really feeling like myself when I was doing it 

and it was more ‘what do I have to write, what do I have to say, what 

do I have to reply to?’ 

 (Group 2, Student 17) 
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Students commented positively on the effectiveness of Blackboard in terms of reviewability and 

revisability: 

One of the things I like in Blackboard is being able to edit my 

messages. 

 (Group 1, Student 5) 

 

Though I prefer face-to-face discussion, using Blackboard made it 

easy to re-think and maybe re-visit and re-edit your messages. 

 (Group 2, Student 3) 

6.5.2.5 Questionnaires 

18 responses of the twenty questionnaires distributed were returned. One response was 

excluded as the participant was not involved in the groupwork, so a total of 17 responses were 

used in the analysis.  

 

Not surprisingly, Table 6-11 shows that Facebook was the most used social networking website 

(the other two were Flickr and MySpace). YouTube was second, following Facebook, with the 

Wikis third most frequently used, followed by Skype and Web blogs.  

 

 Mean Std. Deviation N/A responses 

Facebook 5.59 1.970 1 

Flickr 0.41 1.004 13 

MySpace 0.71 1.404 12 

Web blogs 1.35 2.262 11 

YouTube 4.59 1.121 0 

Skype 1.47 1.841 7 

Wiki 3.24 1.888 1 

Table 6-11: Usage frequency of the web-based collaborative technologies 

(1 = rarely; 7 = more than once a day) 

 

The students slightly disagreed that the use of Blackboard as a course content management 

system providing course material (e.g. lecturers’ slides, assessment resources, revision 

material, exam resources) would make them more actively involved in the course. 

 

Comparing the students’ opinions toward the use of Blackboard and Facebook, Table 6-12 

shows a lower rating for using Facebook than Blackboard for learning. This is not surprising 
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since Facebook is primarily a social networking application, while Blackboard is used in more 

formal ways as an academic tool. Facebook was considered as a personal application used for 

social communication (supported by the students’ views from the interviews).   

 Blackboard Facebook 

Actively use in course 3.24 1.24 

Improves learning 3.35 1.29 

Improves motivation 3.29 1.41 

Table 6-12: General student opinions about the use of Blackboard and Facebook 

(1 = strongly disagree; 7 = strongly agree)  

 

The students’ ratings (see Table 6-13) demonstrate that access to course material was the only 

positive aspect of using Blackboard.  

 Mean Std. Deviation 

Better problem solver 3.06 1.34 

To share learning resources 2.71 1.82 

To communicate with my class mates 2.00 1.06 

For organisation  1.65 1.11 

To get course material 6.18 1.07 

Table 6-13: Main reasons for using Blackboard 

(1 = strongly disagree; 7 = strongly agree) 

 

 Mean Std. Deviation 

Easy to learn 3.82 1.18 

Easy to use 3.71 1.53 

Increase productivity 2.82 1.55 

More confident in group discussions 2.53 1.54 

Improves performance 3.06 1.56 

I think other learners should use Blackboard in 
their groupwork 

2.65 1.22 

Table 6-14: Blackboard usability and utility 

(1 = strongly disagree; 7 = strongly agree) 

 

The students rated Blackboard’s usability poorly; they disagreed with the statement that using 

Blackboard could improve their productivity, confidence or performance. Consequently, they did 

not recommend the use of Blackboard in groupwork (see Table 6-14). 
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Table 6-15 shows the students’ moderately negative experience using Blackboard. Its 

discussion boards did not seem to be appropriate, although some students (supported by the 

interview data) appreciated the creation of the private group discussion areas; others did not 

care whether they had their discussions in public or in private. However, the students knew that 

the lecturer had access to their discussions, so some of them preferred to keep it formal 

(supported by the interview data). 

 Mean Std. Deviation 

Experience of learning in Blackboard 3.18 1.33 

Effectiveness of using Blackboard for learning 3.12 1.40 

Motivation for using Blackboard in groupwork 3.00 .86 

Discussion board usefulness 3.24 .97 

Group discussion privacy 3.71 2.08 

Table 6-15: Students' opinions about the use of Blackboard in class 

 

Blackboard was poorly rated for participation compared to face-to-face (see Table 6-16). This 

may have been caused by usability problems. 

 Mean Std. Deviation 

Level of participation in Blackboard as compared to face-
to-face teaching-learning sessions for yourself 

3.00 1.11 

Level of participation in Blackboard as compared to face-
to-face teaching-learning sessions for other members of 
your group 

2.82 1.13 

Table 6-16: Group members’ level of participation in groupwork using Blackboard 

 

6.5.2.6 Blackboard discussions 

The conversations in Blackboard were analysed in order to investigate the students’ patterns of 

learning. Discussions were categorised to show the frequency of conversational actions. Then 

topic analysis was performed to show who (student) contributed to what (topic) and how 

frequently. Finally, turn taking was examined for each group. 

 

The total number of messages for Group 1 was 111 (35% of total messages) with a mean of 19 

messages per member (min=10, max=24). Group 2 had 128 (40% of total messages) with a 

mean of 18 messages per member (min=5, max=33); and Group 3 had 80 (25% of total 

messages) with a mean of 13 messages per member (min=7, max=24).  
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Table 6-17 illustrates the spread of conversational actions for each group. Group 3’s actions 

were less frequent overall. The most frequent conversational actions were for information 

seeking (Inform, Report and Request), followed by argumentation (Agree, Disagree), critiquing 

or justification. There was frequent proposing and extension, which provides evidence of 

knowledge construction (Xie & Ke, 2009), especially in Group 1. 

Conversational action 
Group 

1 2 3 

Inform 73 85 23 

Report 23 38 22 

Propose 59 47 40 

Build suggestion 2 0 0 

Extend 77 22 31 

Agree 24 17 8 

Disagree 5 5 0 

Comment 23 26 20 

Critique 7 5 2 

Request 35 28 25 

Command 2 8 4 

Justify 19 22 24 

Check 12 7 4 

Evidence 20 3 3 

Social/Affect 38 53 18 

Table 6-17: Frequency of conversational actions 

 

Discourse network diagrams were created from transition matrices of discourse action 

frequencies to show group conversational action patterns (see Chapter 3 for analysis details). 

All three groups had a common pattern of Inform, Extend and Propose with variations on 

Justify, Comment and Report.  
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In Group 1 (see Figure 6-12), conversation progressed through informing and proposing ideas, 

ending with providing evidence for information statements or proposals.  

 

 

Figure 6-12: Group 1 discourse network diagram 

 

Group 2 made extensive use of Inform plus Propose and Comment, while Group 3 proposed 

and reported with justification of their proposals and reports. From the discourse network 

diagrams, it seems that Groups 2 and 3 had more argumentation (Justify, Comment). Group 1’s 

comment frequencies were distributed over many conversational actions (transitions < 2% of 

the total were eliminated) so they were not included in the discourse diagrams.   

 

Although Group 2 had closer social relationships and their interaction was frequent, the group’s 

main discussion focused on organising and recording groupwork, in contrast to the topic related 

in Group 1. Groups 2 and 3 discussions were dominated by proposals about process, planning 

what to do and reporting actions, with less discussion about the content. 
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Figure 6-13: Group 2 discourse network diagram 

 

 

 

Figure 6-14: Group 3 discourse network diagram 
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In Group 1 most members were engaged in the discussion; however, only five active members 

in Group 2 and three in Group 3 were engaged in group discussion.  

 

There was evidence of learning in Group 1’s discussion, in conversation showing topic 

elaboration. The following excerpts are from the group members’ elaborations; the first is an 

example of egocenteric elaboration (Inform and Extend) and the second is allocentric (Build 

suggestion) elaboration: 

 

Also there is a paper I read and have but do not have a ref to atm 

which talks about how people select a cmc, down to task, experience 

and relationship with the person, as well as history of interaction 

mediums.  

 

I think this is a very interesting concept. We could maybe bring in the 

research from the class to support this, for example; what the majority 

of people use Facebook applications for (pictures, etc.) which 

reinforces the ability to review previous experiences through photo 

sharing. Or if they use it to mainly organise events – therefore 

highlighting the importance of face-to-face communication rather than 

over a virtual medium. 

 

Group 1’s discourse network diagram is the only conversation that contained Evidence of their 

discussion see Example 1). In Group 2 the main discussion was to Inform and Comment on 

messages instead of developing arguments as in Group 1. Furthermore, in Group 2 many 

messages were social (see Figure 6-13). Group 3 had the least rich discussion with few Informs 

and Proposals from members 2, 10 and 18 (see Figure 6-14). 

 

Example 1: Group 1’s use of Evidence action in their conversations 

P17: I agree that poking is a fairly relatable and playful action <Agree>. My argument would 

be that poking is less of a big deal in real life <Propose> because you obviously know the 

person well enough to poke them (otherwise that’s just strange haha <Social>) and are in 

their immediate presence so you have a limited choice of who you poke, per se <Justify>. 

However, on Facebook you have sometimes hundreds of people to choose from to poke 

<Extend>. Therefore making the art of poking more of a choosing who you like process 

rather than just in the vicinity of you <Extend>. Poking on Facebook has often been 



 - 178 - 

compared to flirting or as an advance <Propose>; see the group ‘lets stop POKING and just 

have SEX.’ There are many variations of this too <Evidence>. So I think that poking in real 

life, while playful, has slightly less meaning behind it, whereas Facebook pokes can have 

deeper meaning to them <Comment>. Never thought I would consider ‘the art of poking’ so 

much <Comment>. 

 

Example 2 from Group 1 indicates the group conversational learning which demonstrates 

insight into the poke function. The example from P3 was a counter-argument to P17. The 

exchanges between P17 and P3 showed a developing understanding about the difference 

between the poke function in the real world vs. online. 

 

Example 2: 

P17: Hey I’ve added the link to Facebook in reallife <Report>. It could be a 

good ice breaker for the presentation, not to mention just hilarious <Propose> 

haha <Social> http://www.youtube.com/watch?v=nriSkU0TFLs. <Inform> This 

also leads me to think, a possible topic for the presentation is how well 

Facebook communications are supported by real life? <Propose> Like chat is 

fairly relatable but poking may not be <Extend>. Let me know what you think 

<Request>. 

 

P3: Vid is funny <Comment>. I am going to ask a randomer in the street soon if 

they want to be my friend <Report>. Actually, I think I will ask a few people 

<Report>. Might make interesting content for the presentation <Proposal>. 

However, I do want to argue with/challenge <Disagree>. I think pokes are very 

relatable to real life <Propose>. Maybe it’s just me but have you ever been sat in 

a lecture next to a mate and you’re both drifting off and you just poke their arm 

or leg to wind them up. However, you would only do that with a close friend, as 

personal contact is quite personal and intimate (not in a sexual way, although it 

could be). Therefore it allows you to feel closer to friends in real life than 

perhaps we really are <Extend>. End of all that ramble, I think I mean that 

poke/bite etc. are things that people can relate to as people know what it is like 

to poke someone or be poked, but they would normally do this to close friends 

<Inform>. People can now have that intimacy with anybody. People will also feel 

attractive if somebody wants to affectionately poke them, although in person, 

physical and social boundaries would stop them <Extend>. Does that make any 

sense? <Request> 

 

P17: I agree that poking is a fairly relatable and playful action <Agree>. My 

argument would be that poking is less of a big deal in real life <Propose> 

http://www.youtube.com/watch?v=nriSkU0TFLs
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because you obviously know the person well enough to poke them (otherwise 

that’s just strange haha <Social>) and are in their immediate presence so you 

have a limited choice on who you poke, per se <Justify>. However, on Facebook 

you have sometimes hundreds of people to choose from to poke <Extend>. 

Therefore making the art of poking more of a choosing who you like process 

rather than just in the vicinity of you <Extend>. Poking on Facebook has often 

been compared to flirting or as an advance <Propose>, see the group ‘let’s stop 

POKING and just have SEX.’ There are many variations of this too <Evidence>. 

So I think that poking in real life, while playful, has slightly less meaning behind it 

whereas Facebook pokes can have deeper meaning to them <Comment>. 

Never thought I would consider ‘the art of poking’ so much <Comment>. 

 

P3: I get you but still think that it’s the other way around <Disagree>. I could 

happily poke anyone in our group in Facebook, but in our face-to-face meeting, 

even when we are sat next to each other, I am unlikely to poke any of you as I 

do not have that ‘touchy-feely’ closeness you get from intimate friends <Inform>. 

Poking is, to me at least, a physical contact that you reserve for closest of 

friends, not like a hi5 or handshake which is much less intimate <Extend>. So 

Facebook allows people to do more intimate interactions with people, increasing 

feelings of affection or friendship for both parties <Inform>. I think that is the 

reverse of your idea <Disagree>. Hope it makes sense <Comment>. 

 

This exchange shows development of insight into the role of the Facebook poke function in the 

perspective of social face-to-face interaction contracted with a different interpretation in CMC. 

6.5.2.7 Topic Theme Analysis 

The topic theme diagrams demonstrate a common pattern between the three groups in solving 

their task. All three groups first agreed on a presentation topic, then coordination of activity and 

content discussion. However, the groups differed in the intensity of discussion about the main 

topic. Most of Group 1’s discussion was about the agreed topic, with some on coordination. 

Most of Group 2’s interaction concerned planning and organising the groupwork rather than 

discussing the presentation topic; similarly, Group 3 was primarily focused on the presentation 

structure and the coordination process.  
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Figure 6-15: Group 1 topic ‘poking’; analysed from Blackboard conversation 

 

 

 

Figure 6-16: Group 2 topic ‘options for Facebook charge’; analysed from Blackboard 

conversation 
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Figure 6-17: Group 3 topic ‘social advertising’; analysed from Blackboard conversation 
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your opinion whereas with that you have to wait for someone to reply 

and it was kind of not as flowing as it could have been. 

(Group 3, Student 12) 

 

We started posting about a subject and just from people posting about 

different topics and then we replied to them and some of them ... 

some of the topics stayed and some of the topics evolved into other 

topics. People got a bit, like when you reply to one post you didn’t 

bother making a new topic about, like one thing was about poking and 

then you really wanted to relate that to messaging but you couldn’t be 

bothered to do another topic so you just replied to it and started your 

own thing about messaging instead so it was a bit confusing. 

(Group 2, Student 16) 

 

The students were all located in one lab where they were supposed to communicate using the 

Blackboard discussion board to discuss their assignment. However, they discussed many 

issues face-to-face, instead of via the discussion board. 

Yeah, sometimes commenting on the posts, and then other times 

when things weren’t moving quite as much and there were a few of 

you there then you would say right, you would turn away from your 

computer and say right, do you want to do this and do you want to do 

this and do you want to do this, and then everybody would go back to 

their computers and do that. 

(Group 1, Student 5) 

 

Some bits … you know like when you have little questions that you 

want to clarify …  it wasn’t worth making a whole post … or if … I 

didn’t understand someone’s post I wouldn’t say ‘What do you mean? 

(Group 2, Student 3) 

 

In Groups 2 and 3 the Blackboard system was mainly used for coordination and not for learning 

or discussing the main topic. Members commented that they were more motivated to work face-

to-face. Actually, Group 2 arranged some face-to-face meetings and used Blackboard mainly to 

record these meetings. 

I don't feel that Blackboard was enough for us as a group to do the 

group work. It was so slow for us to communicate that's why we 

decided to meet face-to-face to do the work. We either met after the 

class or even sometimes in weekends. At the same time, after each 
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meeting one of the group members entered the agreed points into 

Blackboard for the rest of the group records.  

(Group 2, Student 17) 

6.5.2.8 Students’ reports 

The last part of the assignment was individual reports, which reflect on their experience of using 

Blackboard. In this section, these reports are analysed to answer the following assignment 

questions: 

1. The differences between online and face-to-face group discussions. What were the 

obstacles and barriers (if any) that reduced the effectiveness of online (Blackboard) 

discussions? 

2. How did the design of Blackboard help or hinder the online discussion? Did the student 

encounter any usability problems? How could the design of Blackboard be improved to 

support online discussion and learning? 

3. Was Facebook or other CMC (email/chat/SMS) used during the class exercise? How 

did these technologies help? 

No. Student’s ID Group 
Mark 
/50 

1 3 2 37 

2 15 3 37 

3 13 1 35 

4 1 2 34 

5 10 1 34 

Table 6-18: Details of the best five essays 

 

Twenty reports were handed in at the end of the term. The best five essays (see Table 6-18) 

overall were selected and a coding scheme was created using the open coding procedure for 

textual analysis. Table 6-19 shows the top five advantages and disadvantages of face-to-face 

and online discussions ranked by frequency (for a full list of advantages and disadvantages, 

refer to Appendix 8.3). These are extracted from the students’ answers to the first question. 

 

When the students were located in the same room, face-to-face communication was used for 

quick enquiries. However, Blackboard discussion boards were used to record ideas that the 

group was confident about.  
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 Advantages Disadvantages 

Face-to-face 

1. Expressions signalling: (8) 

2. Synchronous: (5) 

3. Social presence: (2) 

4. Media richness: (2) 

5. Gives intrinsic motivation: (1) 

1. Does not allow multiple 
topics to be discussed: (1) 

2. There is no reviewability: 
(1) 

3. Not editable: (1) 

Online 

1. Supports reviewability: (3) 

2. Has multiple media channels: (2) 

3. Helps some people, often due to 
shyness, struggle to participate 
fully in a F2F situation (2) 

4. Helps alleviate time or space 
limitations: (1) 

5. Allows multiple streams of 
conversation to run simultaneously: 
(1) 

1. Requires a lot more effort to 
participate in: (7) 

2. Less media-rich 
communication channel: (6) 

3. Lack of non-verbal cues 
(facial expression, gestures, 
vocal intonation and tone): 
(5) 

4. Poor social presence: (4) 

5. Poor usability: (3) 

Table 6-19: Top five advantages and disadvantages of face-to-face and online 
communication  

 

All the students commented on the reasons for misunderstandings caused by the asynchronous 

communication, with no time or scheduling of replies, multiple simultaneous replies to a 

message and general awareness issues, both when a new message had been posted. Also, 

two students mentioned misunderstandings concerning organising meetings or regarding 

clarification of terms (verbally asking what the person meant) where some users took offence at 

comments, believing them to be rude or cursory. 

 

Students reported that the advantages of having close social relationships were: natural 

allocation of responsibilities, good communication, easier assigning of tasks or negotiating 

details, more effective task distribution, better knowledge of group members’ personalities, and 

motivation. Most reported that the disadvantages were: difficulty in assigning roles such as 

leadership where friends preferred to be equal, no clear hierarchy, and participating less as they 

had more confidence in friends. 

 

The students mentioned the difficulty of coordinating groupwork using asynchronous 

communication and commented that the use of Blackboard affected the development of the 

group structure; establishing a leader within the group was not a natural process as in face-to-

face meetings.  
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All the students commented on the importance of awareness in using the technology. 

Blackboard did allow them to discuss issues but not to the level required to efficiently exchange 

complex ideas and reasoning. Also, multiple simultaneous replies could waste energy and 

disrupt the sequence of the threads when a question needed an answer. When more than one 

member replied with contrasting views, pulling the thread in two different directions, the 

discussion structure became less clear and could result in distrust. Awareness and visibility of 

who had read which posts could help to keep misunderstanding to a minimum; for example, the 

excuse of misreading the post or being late in reading the post. 

 

Three students reported the benefit of being in a small sized group where everybody could have 

their opinion heard and that the use of technology showed each member’s contributions to the 

rest of the group members. 

 

The reports contained critiques about the design of Blackboard. Mainly the students criticised 

the system interface as basic in appearance with low aesthetic appeal. Blackboard discussions 

follow a chronological linear structure. Each post is related directly to the previous one, but this 

makes it hard to actually compare how posts relate in a longer discussion. Blackboard does not 

maintain integrity in a group project. It does not present the shared goals, summarise 

information or facilitate task checklists  

 

Usability problems (Sutcliffe et al., 2000) extracted from the second question, were categorised 

as hidden functions, missing requirements, misleading cues and poor compatibility with the 

students’ points of view (refer to Appendix 8.4). The main concerns were poor social presence 

and hidden functionalities, such as ‘who is online’. All the students reported missing 

requirements, such as: Instant Messaging, ability to use audio or video or allow multi-user 

editing of a single document, like Google Docs.    

 

Students noted the misleading cues in Blackboard: navigation menus which led to confusion. 

Compatibility problems were also reported by all the students, such as web browser 

compatibility and saving and viewing documents in Blackboard.   
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Suggested improvements for Blackboard were to enhance the usability and the effectiveness of 

the system for collaborative learning (refer to Appendix 8.5). For example, thread structure 

could be changed from sequential ordering to date order or name order, which would make 

organisation smoother, while adding an option to break down replies into categories or the 

ability to search the threads would have made it easier to catch up on conversation 

developments; increase synchronous communication; and keep track of each user currently on 

the discussion board and what they were doing, for example which post they were viewing or 

replying to. A notification alert system for new messages sent to email or mobile phones could 

achieve a greater sense of presence, awareness and motivation as everyone would be able see 

how much effort people were making, bringing a sense of accountability and more productive 

work (Erickson, 2000). 

  

The limitations of Blackboard led students to explore other on-line options (refer to Appendix 

8.6). For example, all the students reported on their use of Google Docs as it allows multi-user 

editing of a single document, real-time conversations and the easy creation of online surveys 

and forums. Also, all the students reported the convenience of using emails as more reliable, 

easy to use and people being more active in checking their emails. All the students reported use 

of other CMC tools besides Blackboard to fulfil their needs for the following reasons: to improve 

communications, management and efficiency of work; more familiar and more effective 

technologies to improve internal dialogue and communication.  

6.5.3 Study summary  

Groupwork performance may have been affected by the frequency of interaction but it was not 

related to social closeness. Group 2, who performed best in Term 1, were socially familiar. 

However, Group 1 performed better in Term 2 with no strong social relationships. Therefore, the 

data from the two terms reveals little evidence that social relationships helped group learning. 

These results support Mukahi and Corbitt (2004) in that closeness does not appear to positively 

influence the groupwork outcome. In Term 2, Group 1 was not socially familiar but worked 

together to share responsibility for the groupwork. They succeeded in exchanging information 

with some negotiation to construct knowledge about the task, and ended by gaining the highest 
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mark. In Group 2, members were socially familiar, but from the observation and the interviews it 

became clear that members were not using the technology to discuss the main topic; instead, 

they used it to organise face-to-face meetings and record them, which may have produced less 

satisfactory results than in the first term when they interacted more. 

 

All the groups passed their groupwork assessment, but with variation in performance. 

Interestingly, the best performing group not only elaborated but also gave evidence of their 

elaboration in helping each other to integrate knowledge. The students made good use of 

egocenteric elaboration by informing, proposing and extending each others’ ideas. The groups’ 

conversations also contained examples where students used allocentric elaboration. However, 

richness of discussion depended on engagement in group discussions. Group 1’s discussions 

involved most of the members, while the other two groups had good discussions but with fewer 

members involved. 

 

 Activity 
Discourse 
Network 

Interaction 
Pattern 

Social 
Network 

Topic Theme Performance 
Observations + 

interviews 

Group 
1 

++ 
Sparse 

Evidence 
Dense  
5 Even 

Sparse 
2 

Discuss + 
Learning  

++ Motiv ++ 

Group 
2 

++ 
Rich 

Comment + 
Justify 

Sparse 
4 irregular 

Dense 
5 

Plan + 
Coordination 

++ Motiv ++ 

Group 
3 

+ 
Rich 

Comment + 
Justify 

Sparse 
3 irregular 

Sparse 
2 

Plan + 
Coordination 

+ Motiv -  

Table 6-20: Summary of group analysis  

 

Many factors such as group cohesion, members’ motivation, activity, and willingness to 

participate could have affected the groupwork. The numbers in Table 6-20 reflected the number 

of students. Sparse and Dense vocabularies describe the richness of discourse and the social 

network diagrams. For example, Group 1’s discourse network diagram is sparse (see 

Figure 6-12), containing only six conversational actions, whereas Group 2 (see Figure 6-13) has 

eight and Group 3 (see Figure 6-14) has nine conversational actions. Also, the table shows the 

uniqueness of conversational actions used by each group (e.g. Evidence only used by Group 

1). To summarise the results: first, motivation is an important factor for the success of 

groupwork. Second, interaction patterns may have a positive relationship with group 
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performance, as in Group 1; however, interaction volumes were similar for all three groups. 

Third, good performance can appear in weak socially related groups, as a result of more 

frequent and even activity patterns.  

 

Although Group 1 members had weaker social relationships than Group 2, the use of 

technology (discussion board) might have helped to enrich their discussion and may have 

influenced their performance positively, as the group had the highest mark for their groupwork 

during Term 2. Interaction between group members seems to have been more important than 

social relationships, as it helped Group 1 to perform better than Group 2 whose members were 

more socially familiar. 

 

The main reason why Group 1 improved in Term 2 is probably because individuals moved 

groups; also, quantitative results show that Groups 1 and 2 were better coordinated. Note that 

the social network diagrams and discourse network diagrams have different patterns (e.g. 

Group 2’s dense social relationships diagram with sparse dialogue, against Group 1’s weaker 

social relationships with dense frequency of dialogue interaction). Therefore, from the qualitative 

results (observation), it appears that most conversations were off-line (face-to-face). Also, it was 

noticed (supported by the interview data) that several individuals moved to join other group 

members to discuss the assignment using face-to-face communication instead of Blackboard. 

Blackboard was only used for organising and coordinating the presentation, so this explains 

why the social networks and the dialogue network diagrams do not match. However, Group 1 

did use Blackboard for discussing content and this was analysed in more depth in the learning 

conversations. The discourse network diagrams for all the three groups were similar, so the 

structure of discussion was similar; however, it is the content which is important (e.g. see Group 

1). Quantitative (questionnaires) and qualitative (interviews) results were very negative about 

the use of Blackboard, so we conclude that the attempt to enforce the use of Blackboard for 

asynchronous learning conversations was a failure, and that face-to-face is much better.  
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6.6 Study six: HCI module, Term 2 (09-10) 

This study has been presented in the IADIS e-Learning conference (Alrayes and Gadalla, 

2011). 

6.6.1 Study design and method 

This study was conducted with third-year undergraduate students in the Advanced HCI Theory 

and Concepts class in the following year to broaden the sample. They were given the 

opportunity to form the groups by themselves. The students were given a description of the 

assignment at the beginning of the term; the first part was an individual classwork exercise to 

draw an ego network diagram recording their closeness to friends on a 1-10 scale, including 

their Facebook friends, and to rank the frequency of use of Facebook functions. Part 2 

discussed the results from Part 1 and in Part 3 students were asked to use the Blackboard 

system for online discussion and collaborative planning of a group presentation of the 

conclusions reached in Part 2. The last part of the assignment was an individual assignment 

reflecting on their experience of using Facebook and Blackboard for collaboration and 

communication. 

 

Table 6-21 shows the study plan for Term 2 of 2009-2010, and explains how, where and when 

each method was conducted. 

Week  Method Duration Description 

2 Questionnaire 10 minutes 
‘Pre-test’ questionnaire distributed at the end of 
the class, to be collected at the same time. 

3, 4 Observation 30 minutes 
Direct observation took place in the classroom. 
Researcher observed each group for 10 minutes, 
taking some notes. 

7 Questionnaire 10 minutes 
‘After practising groupwork’ questionnaire 
distributed. 

7, 8, 11 Interview 45 minutes 
Interviews were conducted with the volunteers 
separately and on different dates. 

Table 6-21: Study six plan description 
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6.6.2 Results 

This section reports the analysis of the data collected from the different sources (observation, 

interview, questionnaire and Blackboard threads). The groupwork was assessed by the module 

instructor. Group 2 was the best, then Groups 3 and 1 respectively.  

6.6.2.1 Questionnaire  

11 pre-test questionnaires were distributed yielding 11 responses; they indicated that most of 

the students in all three preferred individual learning (mean 5.73) over group learning (mean 

3.91). The students had experience with Blackboard (mean 5.00) and used it more than once a 

week (mean 5.27); however, they were poorly motivated to use it (mean 2.18).  

 

No significant gender differences were found in the number of friends (Mann-Whitney, p = 

0.596) or in the closeness of their social relationships. Similarly, there was no difference 

between male and female in how frequently they contacted their friends either face-to-face or 

using technology.  

 

The social network was also measured by group (see Table 6-22): 

Group 
Average 

number of 
friends 

Social relationship 
rating (Closeness) 

Frequency of contact 
face-to-face 

(Mode) 

Frequency of 
contact by 
technology 

(Mode) 

1 3 2.10 2 2 

2 3 3.03 2 1 

3 2 3.63 2 2 

Table 6-22: Social relationships by group 

 

There were no significant differences in the social relationships between groups (Kruskal-wallis 

test). The social relationships between Group 2 and Group 3 members were stronger than 

those in Group 1.  
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6.6.2.2 Group composition  

All the groups’ members knew each other beforehand; however, there were variations in the 

relationship strengths. The social network diagrams for the groups are shown in Figure 6-18, 

Figure 6-19 and Figure 6-20. All the groups were well networked, with Groups 1 and 3 being 

less intense than Group 2. 

 

Group 1 had the lowest social relationships rating. Groups 2 and 3 had stronger social 

relationships.  

 

Group 1’s interaction (see Figure 6-21) did not corresponded with their social network. Their 

pattern shows a slightly stronger interaction between students 2 and 9, who were not socially 

close. Also, there was no interaction from or to student 7 who was the strongest social member 

in the group. In contrast, Group 2 and 3’s interaction diagrams did reflect the groups’ social 

networks. In Group 2 all the members interacted well, but again the most social member in the 

group, student 8, did not interact as frequently as other members. In Group 3, student 6 was the 

most interactive member in the discussion and the most social member. 

 

 

 

 

Figure 6-18: Group 1 social network diagram 
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Figure 6-19: Group 2 social network diagram 

 

 

 

 

Figure 6-20: Group 3 social network diagram 
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Figure 6-21: Group 1 dialogue interaction frequency from Blackboard messages 

 

 

Figure 6-22: Group 2 dialogue interaction frequency from Blackboard messages 
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Figure 6-23: Group 3 dialogue interaction frequency from Blackboard messages 

 

Overall, it seems that social relationships did not have a strong influence on groupwork 

interaction, although some influence was apparent in Groups 2 and 3. There was no correlation 

between the frequency of interaction between group members and the strength of their social 

relationships. 

 

The questionnaire captured the students’ groupwork experience. They were more actively 

involved in courses (mean=4.82), thought that Blackboard improved their learning (mean=4.91), 

and enabled them to learn when/wherever they were (mean=5.91). They were better motivated 

in courses that used Blackboard (mean=4.18) and disagreed that they would skip classes when 

materials were available on Blackboard (mean=1.90). However, the students were neutral about 

being better problem solvers using Blackboard. 
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Most of the students reported that they used Blackboard only to get the course material. They 

did not use it for communication; neither did they use it to organise groupwork (see Table 6-23). 

All the students agreed that Blackboard was easy to learn, and easy to use.  

 Mean Std. Deviation 

Better problem solver 3.91 1.06 

To share learning resources 3.82 .98 

To communicate with class mates 1.64 .82 

Better organized 1.18 1.21 

To get the course material 6.27 .74 

Table 6-23: Main reasons for using Blackboard 

 

All the students gave negative to mildly positive responses to Blackboard’s increasing their 

productivity, confidence, and performance, with a more positive rating towards the effectiveness 

of using Blackboard for learning (see Table 6-24).  

 Mean Std. Deviation 

Increase productivity 3.00 1.20 

More confident in group discussions 3.64 1.12 

Improves performance 3.82 1.23 

I think other learners should use Blackboard in 
their groupwork 

4.91 1.14 

Table 6-24: Blackboard usability and utility 

 

Students were moderately motivated to use Blackboard in their groupwork (mean=4.27) and in 

recommending Blackboard (mean=4.09). They thought it did not encourage them to increase 

their participation, compared to face-to-face participation (mean=3.54). They rated the use of 

discussion boards as adequate for communication (mean=3.55). All the students agreed to 

keep their groupwork discussions private (mean=6.18), preferring casual discussions with less 

formality (mean=2.00). 

6.6.2.3 Observations 

All 11 students participated in this groupwork, in three groups. Overall average attendance was 

10 students (5 male, 5 female). Subgroups were not formed and there was at least one leader 

in each group.  
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Table 6-25 shows the criteria by which the leaders were identified. Percentages show the 

amount of time members were active and involved in the discussion, proposing, and organising 

group activity.  

Group 
Student 

ID 
Gender 

Identification criteria 

Speaking % Proposing % Organising % 

1 2 ♂ 60 70 90 

2 8 ♂ 40 50 80 

3 6 ♀ 50 50 80 

Table 6-25: Leadership criteria 

 

Group 2 and Group 3 members worked together well with all the members involved in the 

discussions. However, Group 1 members seemed to be less motivated, with little discussion.  

 

Table 6-26 illustrates the groups’ activity totals and averages for both sessions. It shows that 

Group 1 started work with some reading, discussion with lots of agreement and note taking; 

however, there was little negotiation and some disagreements. In Group 2, there were 

approximately even amounts of discussion and agreement during the two sessions. In Group 3, 

there was frequent discussion, with negotiating and note taking, and more agreement than 

disagreement between members. 

 Group 1 Group 2 Group 3 

Total Mean Total Mean Total Mean 

Reading 32 16.0 23 11.5 11 5.5 

Discussing 31 15.5 51 25.5 53 26.5 

Taking notes 14 7.0 28 14 37 18.5 

Negotiate 3 1.5 15 7.5 13 6.5 

Agreement 15 7.5 30 15 25 12.5 

Disagreement 1 0.5 9 4.5 9 4.5 

Table 6-26: Groups’ activity totals and averages during face-to-face sessions 

 

Of the three groups, Group 2 had more agreement, negotiation and disagreement while Group 

1 had the least. Group 3 had similar frequencies as Group 2’s groupwork activities. 
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The descending rank of group performances was: Group 2, Group 3 then Group 1. The groups 

with more arguments, negotiation and disagreements performed better. This may be because 

in-depth discussion to convince each other followed disagreements or when members argued to 

reach consensus. Although there were pre-existing relationships between the group members, 

there was little social chat.   

6.6.2.4 Interviews 

Five interviews were conducted at the end of the term to investigate the process of the 

groupwork: one male from Group 1 (student 2), one male and one female from Group 2 (8 and 

11 respectively) and two females from Group 3 (3 and 6). 

 

Generally, students were satisfied with their group formation process and the varieties in 

interaction: 

It was optional for us to choose group members, we had changed the 

groups as we were not that satisfied last term. But this term we are all 

satisfied working with each other as we did choose our group 

members and we were interacting face-to-face and using Blackboard. 

(Group 2, Student 8) 

 

I’d say, we were satisfied with our group members because this term 

being in a group it was a bunch of girls and we know each other 

already, we’re all on the same degree and we’ve done stuff together in 

the past and they’ve also been in situations in the past where they’ve 

had what sounds like dodgy groups and we’ve all had bad group work 

situations. 

(Group 3, Student 3) 

 

Leadership 

All the interviewees agreed that leadership helped to coordinate and organise the groupwork: 

Yeah I led because I had the plan of what is actually required. I read 

the brief much in advance so I said ‘look, I have those and those 

ideas, do you agree?’ and everyone else did agree ... I just suggested 

the framework or how the work should be done and then started 

negotiating who wants this or that part and just started ... 

(Group 2, Student 8) 
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This term leaders in Groups 2 and 3 did not push members to participate; members of both 

groups were motivated to engage in the group discussions: 

... so we’re all like wanting to help and like get involved. Everyone was 

really interested in kind of getting it done but there wasn’t leadership 

in the sense that no one was listening if they said anything anyway, 

but maybe kind of [unclear] was trying to drive people along a bit. 

 (Group 3, Student 6) 

 

However, this was not the case in Group 1, in which the leader helped to get the work done: 

... because we wasn’t moving forwards as such, so I said ‘you do this 

and then I’ll do this’, and we did that, and we discussed that everyone 

was fine with it... 

(Group 1, Student 2) 

 

Also, all the interviewees agreed that the process of identifying a leader in Blackboard was 

different compared to face-to-face groupwork. In Blackboard, leaders only organised groupwork 

and did not discuss topics as this was done face-to-face: 

They were the same roles but I don’t think it was the same kind of 

leadership at all. Like I say we added the summary, whereas face-to-

face there was a lot more discussion going on and lot more 

creativeness and Blackboard was there for us to arrange meetings 

and to share, to show people what we’d done. So we’d post up, like 

someone highlights a questionnaire, so they’d post it out and we can 

all see it and we can comment on it and say ‘yeah, that’s fine, when 

shall we meet up next to do this part?’. 

 (Group 1, Student 2) 

 

Social relationships (Familiarity)  

All the interviewees commented on their previous groupwork and that they had not felt 

comfortable working together for different reasons, most importantly the social relationships 

between members. This was the main reason for the students to change their group formation. 

Some comments from the interviewees regarding the issue: 

But we didn’t really know the other two … we didn’t know them at all 

and we didn’t know how each other’s work kind of thing so splitting 

tasks and stuff it wasn’t really done and we kind of sat in the session 
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and did nothing basically. It wasn’t a question of working all the weeks 

were there. 

(Group 3, Student 3) 

 

Another student from Group 3 commented that friends could understand each other easily and 

this could lead to better communication and organisation of work. 

 

Collaborative technology: Blackboard 

There were some positive attitudes to Blackboard:  

It seemed a lot easier to get together as a group this time. I think 

actually having the Blackboard for starters, we actually had 

somewhere to put everything. We tried to create a Facebook group 

last year but no one went on to it or anything and it was because we 

had the Blackboard there and we were told to use it. I think that 

definitely helped though, because we had somewhere to put all our 

files and we had somewhere to put on little comments that we had for 

each other. 

(Group 1, Student 2) 

 

Students commented positively about the effectiveness of Blackboard in terms of reviewability 

and revisability: 

Yes, I used the editing feature in Blackboard and it helped me a lot to 

re-organise my thoughts.  

 (Group 2, Student 8) 

 

I think Blackboard was good in providing features not provided in face-

to-face discussions like review the discussions more than once and 

make sure you understand the point. Also, changing or in other words 

revise your message after posting it to correct some thoughts or facts 

helped a lot.  

 (Group 3, Student 6) 

 

However, the students gave some negative comments about using Blackboard in their 

groupwork, mainly on the usability of the system. 

I think it was good in that we had that platform to use. Like I say we 

had somewhere to put our files, somewhere to put general comments 

but because we’re not used to using it, it wasn’t natural to log on to 
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Blackboard and go to that and there was no notification saying we had 

a message or anything. 

(Group 2, Student 11) 

6.6.2.5 Blackboard threads 

In this section, the discourse analysis described earlier in section 6.5.2.6 was used to analyse 

the Blackboard conversations to investigate patterns of learning.  

 

The total number of messages for Group 1 was 22 with a mean of 6 messages per member 

(29%, min=1, max=9). Group 2 had 29 messages with a mean of 7 messages per member 

(39%, min=6, max=9), and Group 3 had 24 messages with a mean of 8 messages per member 

(32%, min=5, max=10).  

 

Group 1’s actions were less frequent overall (see Figure 6-24). The most frequent 

conversational actions were for information seeking (Inform, Report, and Request), followed by 

argumentation (Agree, Disagree) critiquing or justification. There was frequent proposing and 

extension, which provided evidence of knowledge construction (Xie & Ke, 2009), especially in 

Group 2, the best performing group.  

 

Figure 6-24: Frequency of conversational actions for the three groups 

Transitional tables were created to compare the pairs of conversational actions and then 

dialogue network diagrams were created to show the discussion pattern. The frequencies of 
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pairs less than 2% of the total were excluded. All three groups’ conversation had a common 

pattern of Report, Social and Extend with variations in Inform, Propose, Justify and Comment. 

 

Groups 1 and 2 used ‘Inform’ and ‘Propose’ in their discussions; Group 1 used Justify and 

Inform but Group 2 did not. Group 2 members used ‘Inform’ and then ‘Proposed suggestions’, 

while Group 1 members used ‘Propose’ after their ‘Report’. Group 3’s discussions were different 

with no ‘Inform’ or ‘Propose’, but frequent reporting to indicate the progress of their groupwork. 

Because the group members chose to use Blackboard to report their progress, the ‘Request’ 

action appeared frequently to ask for members’ opinions about their work and to organise the 

groupwork output. Groups 2 and 3 used the ‘Comment’ action, although only Group 3 seemed 

to use it as an argumentation action to give feedback on reports; in contrast, Group 2’s 

comments were related more to social chat. 

 

 

Figure 6-25: Group 1 discourse network diagram 
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Figure 6-26: Group 2 discourse network diagram 

 

 

Figure 6-27: Group 3 discourse network diagram 
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The groups’ discussion generally concerned organising and recording groupwork; however, 

Group 2’s conversation contained more discussion on the topic, constructing their knowledge 

through informing and proposing, and developed their understanding through discussion.  

 

The Extend usage differed between the groups. In Group 2, discussion was used after 

conversational actions such as Inform, Propose and Report. There was evidence of learning in 

Group 2’s discussion in the conversation patterns, showing topic elaboration in the following 

examples of egocenteric elaboration (Inform and Extend) and allocentric elaboration (Build 

suggestion): 

Bebo was more like an early version of Facebook I guess, just not as 

advanced and without the amount of apps and features.  

 

Yeah that sounds good, how social networks have become such a big 

thing that they are now impacting on other technologies? We could 

look at the impact that mobile technologies have had too, and if being 

on Facebook more and more changes that inner circles of our 

diagrams or if we still just focus on a set of core friends. 

6.6.3 Study summary 

There were no gender differences in participation in different activities, or in the number of 

friendships. Group 2, with the highest total of activities during groupwork, presented the best 

work, possibly due to frequent group member interaction and/or the students’ abilities. Although 

Group 2 members were not socially familiar, they worked well together to share the 

responsibility of groupwork. They succeeded in exchanging information with some negotiation to 

construct knowledge about the task, and gained the highest mark.  

 

Note that the groups in this term were smaller in size, with no formation of subgroups. 

Qualitative results (interviews) show that participation and satisfaction was better. However, 

once again discourse network diagrams and social network diagrams did not show a common 

pattern, a similar conclusion to that of the previous study in which much of the interaction and 

conversation were probably off-line (face-to-face). The discourse patterns were also similar to 

those observed in Term 2 (2008-09), so the structure of discussion was consistent; however, 
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the better groups (Groups 2 and 3) shared more negotiation and disagreement plus more 

interaction overall.  

6.7 Chapter summary  

The studies in this chapter reveal some of the reasons for Blackboard failing as a collaborative 

learning tool. First of all, students preferred to communicate face-to-face; they commented that 

this was easier than communicating via Blackboard. The display of new messages and links to 

previous messages needs to be improved. Blackboard had poor awareness support since 

students were not able to keep up to date with recent messages. 

 

This chapter confirms earlier findings (e.g. Fjermestad, 2004; Thompson and Coovert, 2003; 

Baltes et al., 2002), demonstrating that students working in CSCL environments sometimes 

perceive their discussions as more confusing and need more time to reach consensus than 

students working face-to-face. Also, qualitative and quantitative data confirmed students’ low 

satisfaction level with Blackboard and that they were more motivated towards face-to-face 

groupwork. Findings confirm the results from Adams, Roch and Ayman (2005) and Mennecke, 

Hoffer and Valacich (1995) that closeness between group members can lead to higher group 

cohesion. 

 

The studies described in this chapter produced a complex picture, which suggested that the use 

of Blackboard had some advantages in terms of user engagement, but was not as effective as 

face-to-face interaction. First we review the findings using Salmon et al.’s five-stage model 

(2010) and then use Brennan and Clark’s (1996) criteria to assess the effectiveness of 

Blackboard. 

 

The purpose of this chapter was to investigate the collaborative learning process. Salmon’s five-

step model was used to analyse the group achievements in online learning:  

(1) Access and motivation: students were familiar with the Blackboard system as it is the 

university’s virtual learning system. The tutor offered the needed technical support for 

students by setting up a discussion thread to post enquiries. This helped them to 
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engage with the other groups. Marks for Blackboard participation motivated the 

students to use the system. 

(2) Online socialisation: this phase was already established as the students knew each 

other before meeting in this class, but the strength of the social relationships varied. 

However, students could also socialise face-to-face, so Blackboard did not actively 

support this phase. 

(3) Information exchange: all the groups used Blackboard to share information. However, 

the groups differed in the amount and type of information they shared. For example, 

Group 1 (Term 2, 08-09) was a good example of exchanging topic-related messages to 

understand and learn more about their topic. In the other two groups, most messages 

concerned organisation and coordination about their final presentation.   

(4) Knowledge construction: during this phase the groups tried to build up their thinking by 

commenting, justifying and giving evidence in their exchanges of information and ideas. 

However, there was little evidence (only from Group 1, Term 2, 08-09) that they did this 

via Blackboard, in spite of the external motivation of assignment marks to do so. 

(5) Development: all the groups succeeded in their groupwork, but with variations in the 

way they delivered and constructed their knowledge. For example, during Term 2, 09-

10, most of the Group 1 members participated in the groupwork and used Blackboard 

as a medium of communication. Group 2 faced difficulties in using Blackboard as the 

sole means of communication and substituted extra face-to-face meetings; they 

produced several solutions, hence better knowledge and development even though 

they had more disagreements. Group 3 depended on three active members to deliver 

the final presentation, with Blackboard as a tool to report groupwork progress. 

 

Brennan and Clark’s (1996) criteria relating to the communication channels were applied to 

assess the effectiveness of Blackboard (see Table 6-27). Blackboard only fully met two criteria 

out of eight, with three partially met but needing improvement to fully support effective 

communication. Further, Blackboard failed completely to address three criteria (Audibility, 

Contemporality and Simultaneity). Students’ comments about the effectiveness of Blackboard 
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(extracted from interviews and their reports) confirmed that reviewability and revisability helped 

in learning conversations.  

Criteria element Supported Description 

Co-presence Partially 

All participants shared the same space and it was also 
designed to be shared only by the group members. 
However, not all the students were sharing the space at the 
same time, though some time was allocated by the module 
instructor to ensure that all the group members had a 
chance to share information at the same time. 

Visibility Partially 

There was a problem here, as Blackboard does not provide 
clear visibility (who is online) for participants. Interview data 
and students’ reports demonstrated that none of the 
students was aware of the limited feature that is actually 
provided. 

Audibility No 
Blackboard discussion boards do not support audio 
communication. 

Contemporality No 
Communication through Blackboard discussion boards is 
asynchronous. 

Simultaneity No 
Communication through Blackboard discussion boards is 
possible in both directions but is conditional on the 
presence of communicators at the same time. 

Sequentiality 
Yes, but 
needs 

improvement 

The order of message generation and receipt is preserved. 
Needs improvement in the viewing of threads as the order 
of the threads confused the participants. 

Reviewability Yes 
Messages in Blackboard can be re-read and re-visited once 
the participants know how to access them.  

Revisability Yes 
Messages can be edited easily in Blackboard, but only if the 
module instructor enables this feature in designing the 
discussion boards.   

Table 6-27: Review of Blackboard effectiveness, against Brennan and Clark’s (1996) 
criteria 

 

Chapter 6 
studies 

Group Performance Activity  Social Network 
Observations + 

interviews 

Study 4 

1 +  Sparse Motiv - 

2 ++  Dense Motiv + 

3 +  Sparse Motiv -  

Study 5 

1 ++  Sparse Motiv + 

2 ++  Dense Motiv + 

3 +  Sparse Motiv - 

Study 6 

1 +  Sparse Motiv - 

2 ++  Dense Motiv + 

3 +  Sparse Motiv + 

Table 6-28: Summary of Chapter 6 studies by group 
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In summary, these studies confirmed that greater motivation (see Table 6-28) led to more 

participation. However, motivation measures are ambivalent so it cannot be claimed that 

motivation is a universal factor as, first, it is difficult to generalise from observations (i.e. difficult 

to know whether a good activity measure relates to effective motivation); and second, the 

interview sample was especially small (i.e. one or two persons do not represent the whole 

group). Student interaction and activity are important for CSCL success. Interaction was found 

to be more important than social relationships.  

 

The results of this chapter confirm the social constructivists’ (Piaget, 1954; Papert, 1980, 1998; 

Sherman, 1995; Fosnot, 1996; Squires, 1999) beliefs that interaction is the main way in which 

students construct their knowledge. However, the study shows that the level of social closeness 

has little effect on the learning process. Familiarity between group members was expected to 

positively increase group members’ motivation and participation, but there was no direct 

relationship between familiarity and performance. Our results support Mukahi and Corbitt’s 

(2004) conclusion that social closeness (familiarity) does not appear to positively influence the 

outcome of groupwork, as strangers may work better when they have better motivation and less 

distraction from social interaction. The results suggest that good performance can appear in 

socially unfamiliar groups such as Group 1 in Study 5. However, strong social networks 

between group members can result in more frequent and more even activity pattern distribution, 

such as in Group 2 in Study 4, Group 2 in Study 5 and Group 2 in Study 6. 

 

Interaction, cohesion and coordination were the more important influences on performance. 

Learning may also have been helped by disagreement, and conversational learning patterns 

(comment, critique, etc.), although it is the quality of the dialogue that is important as shown in 

the thematic development of ideas about the Facebook ‘poke’ function, which was analysed in 

detail. Table 6-29 summarises the results from the three studies with evidence from quantitative 

and qualitative data analysis. 
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Factor Study 4 Study 5 Study 6 

Enjoyment  *   * 

Reliability  * * 

Reviewability  * * 

Familiarity  *  

Social presence  *    

Media richness  *  

Communication  * * 

Usability  *   * 

Group structure   * 

Coordination *    * 

Cohesion  * * 

Participation * *   * 

Engagement  *  

Productivity    

Creativity    

Understanding    

Attitudes    

Awareness    

Skills    

Social relationships *   *   *   

Motivation *   *   *   

Table 6-29: Summary of results from the studies in Chapter 6  

* Indicated from qualitative data analysis;  Indicated from quantitative data analysis 

 

All three studies show consistent results for the factors influencing groupwork performance. 

Relating these results back to the chapter’s main purposes (see Section 6.2), the first objective 

was to understand the overall process of collaborative learning. The theory of experiential 

learning (Kolb, 1984) was used to interpret the results from both quantitative and qualitative 

data. Group conversations through Blackboard were analysed to understand how learners 

construct meaning and transform experiences into knowledge, and to find the conversation 

patterns for the better performing groups. The second objective was to investigate the effect of 
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students’ attitudes towards groupwork and individuals’ skills in learning performance in 

collaborative learning environments. The results of this chapter confirm the earlier findings of 

Chapter 5 by providing further evidence that frequent interaction, effective coordination and 

good motivation can have a positive influence on groupwork performance. The third objective 

was to investigate patterns of language used in learning conversations by successful groups. 

The results demonstrate consistent patterns of thematic development, with progressive 

elaboration and critique of ideas to produce insight. For example, the students of the best 

performing group in Study 5 (Group 1) not only elaborated but also gave evidence of their 

elaboration to help each other to integrate knowledge. The students made good use of 

egocenteric elaboration by informing, proposing and extending each others’ ideas. 

 

The role of technology (Blackboard) along with its problems were reviewed. Synthesising the 

findings from this chapter, we propose the following guidelines for the use of Blackboard in 

supporting collaborative learning: 

 

Usability: The students’ reports and interview data demonstrate poor awareness of Blackboard’s 

features, and it seems that there are usability problems as students were not able to 

explore many features. It is recommended that students receive a complete training course 

introducing them to the features available in the system.  

Social presence: Results demonstrate poor awareness monitoring as one reason for 

Blackboard failing as a collaborative learning tool. Enforcing explicit identity encourages 

more serious use and improves social discipline. However, the students did not experience 

it while using Blackboard, which could be enhanced by encouraging them to update their 

profiles at the beginning of the course, for example uploading photos. 

Multiple communication channels: While all the students agreed about adding the audio feature 

to Blackboard, a complete mix of communication channels is advisable: speech for 

immediate discussion; thread messages for longer-term, asynchronous elaboration of 

issues and document exchange for authored content.  

Technology integration: As all the groups supplemented the use of Blackboard with supporting 

technologies such as Google Docs and email, we recommend the integration of Blackboard 
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with other technologies that support synchronous document development. For example, 

Google Docs focuses on synchronous authoring of documents and meetings, while 

Blackboard supports longer-term constructive activities.  

 

The common themes for group success seem to be: (1) better coordination and organisation, 

(2) more interaction via Blackboard, although this might reflect better coordination as most 

groups used Blackboard for organising the presentation, and (3) good leaders and possibly 

social relationships. The overall conclusion about Blackboard is that it was poor for direct 

learning support; face-to-face is better, according to the results from attitude, interviews and 

content analysis triangulation. Providing a common document repository may be the main 

benefit of using Blackboard. Additionally, it can be used for asynchronous coordination for 

organisational support, but not for learning. However, learning can occur (conversation in Group 

1 in Term 2, 08-09) and asynchronous communication may have helped reflection. Building on 

this chapter results, the following iterative model (see Figure 6-28) diagram shows the factors 

which have been raised from this set of studies (Set B) and have an impact on groupwork 

performance. 

 

 

Figure 6-28: Set B studies model 
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All of the previous studies were conducted in natural settings, with no control over the learning 

material or environment. The next chapter describes an experiment investigating collaborative 

learning by comparing three different environments. Given the previous chapters’ pessimistic 

picture of Blackboard, the next chapter contrasts Blackboard (poor), with face-to-face (the ideal) 

and another possibly more motivating technology (SecondLife) in a controlled experiment to see 

if motivation and the nature of interaction (presence) can improve learning support. 
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7 Comparison of three collaborative learning environments 

7.1 Introduction 

Three different collaborative environments are investigated. Face-to-face is used as the 

baseline for a comparison between non-graphical collaborative applications such as Blackboard 

and 3D graphical applications such as SecondLife. The experiment has been presented in 

Human-Computer Interaction – INTERACT conference (Sutcliffe and Alrayes, 2011) and has 

been published in the International Journal of Human-Computer Studies (Sutcliffe and Alrayes, 

2012). 

7.2 Study motivation 

This experiment seeks to: 

 Assess user experience in SecondLife in contrast to a traditional CSCL technology. 

 Explore links between user experience, motivation and effective group collaboration. 

 Compare affordances for collaboration in 3D virtual environments and conventional 2D 

interfaces. 

 Compare the effectiveness of graphical and non-graphical collaborative learning 

technologies. 

7.3 Study questions 

This experiment attempts to investigate the proposition that virtual worlds motivate more 

effective collaboration and learning. Thus, the following questions were investigated: 

 What are the participants’ ratings of the technology’s usability? 

 What is the impact of text-based and immersive online learning environments on user 

engagement? 

 What is the impact of 2D and immersive online learning environments on learning 

performance and experience? 

 



 - 213 - 

The experiment did not test learning directly; rather it was the effectiveness of collaboration 

which was tested. As the literature argues that virtual worlds could enhance the effectiveness of 

collaboration, a more formal hypothesis was formulated and tested: that the motivation of 

interacting in SecondLife will result in improved performance and user engagement in 

comparison to Blackboard. 

7.4 Study design and method 

The role of affordances for technology-mediated collaboration was investigated to evaluate how 

2D user interface features in Blackboard compared to the 3D interface in SecondLife. A face-to-

face control condition was used to create a benchmark of ideal user experience in collaboration, 

so departures from the ideal imposed by the constraints of the technologies could be assessed. 

 

In particular, the experiment compared cooperative problem solving, specifically the 

performance in similar problem-solving tasks in controlled (face-to-face), Blackboard (non-

graphical design) and SecondLife (graphical design) environments; and investigated the effect 

of ‘presence’ on the participants’ learning experience using SecondLife. There were three 

separate problem-solving tasks: Lost in the Desert, Survival on the Moon and Lost at Sea, all of 

which required rating a number of items for survival in order of priority. 

 

The experiment was conducted over a ten-day period (see Table 7-1), in three separate 

sessions or blocks. All three groups in each block gathered on the same day to do the 

experiment through face-to-face communication and by using technology (SecondLife and 

Blackboard). All participants completed an experiment handbook containing: Research 

information sheet, Consent form, Pre-test questionnaire, Post-test questionnaire for each 

technology, and a final questionnaire (see Appendix 4.8). The pre-test questionnaire captured 

the participants’ personal details, attitude towards groupwork with and without the use of 

technology, previous experience relating to use of both technologies, experience of groupwork 

and the survival scenarios. It further contained questions to measure the social relationships 

between group members. The post-test questionnaire measured user engagement, usability, 

interaction, and presence and immersion variables. 
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The order of the environments and tasks was counterbalanced by randomising their use among 

the groups in three main blocks, each block having a different sequence of environments and 

tasks, as shown in Table 7-1. 

Day Block Group Environment Task 

Per 10-day 
experiment 

1 
1, 4, 7, 10, 13, 16, 19, 22, 

25, 28 

Face-to-face 
Lost in the 

desert 

Blackboard 
Survival on the 

moon 

SecondLife Lost at sea 

2 
2, 5, 8, 11, 14, 17, 20, 23, 

26, 29 

Blackboard Lost at sea 

SecondLife 
Lost in the 

desert 

Face-to-face 
Survival on the 

moon 

3 
3, 6, 9, 12, 15, 18, 21, 24, 

27, 30 

SecondLife 
Survival on the 

moon 

Face-to-face Lost at sea 

Blackboard 
Lost in the 

desert 

Table 7-1: Description of experiments 

 

A within-groups repeated measures design compared Blackboard, the standard non-graphical 

user interface, with SecondLife, the 3D graphical environment with avatar-mediated interaction, 

and a face-to-face control condition. In order to record the groups’ final solutions, participants 

were allowed to utilise a notepad in the face-to-face condition, exchange Word documents plus 

the message thread in the Blackboard condition, and move the numbered objects plus the text-

chat in the SecondLife condition. The independent variables were modality conditions and 

collaborative functions provided by the technology, i.e.  

 Face-to-face: all modalities plus co-presence.  

o Support: notepad for handwritten records.  

 Blackboard: asynchronous text message, email and chat.  

o Support: message threading, exchange of documents as attachments, 

electronic notes created using Word. 
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 SecondLife: visual communication via avatar movement, position and limited gesture. 

Near-synchronous text chat.  

o Support: manipulation of text objects and lists in the virtual world. 

 

In the control face-to-face condition the three group members were co-present in one room and 

conversed naturally to arrive at a solution. They had access to the problem narrative and 

notepads to make lists or notes. The solution was recorded as a word processed list of objects 

in rank order. In Blackboard each group member worked on a separate PC connected to 

Blackboard. The solution was presented as a list of items ranked in order of their utility for 

survival. In SecondLife each group member worked on a separate PC and was assigned an 

avatar of their own gender. They could move, pick up and manipulate numbered objects which 

could be placed in slots beside items on a text list to denote the rank order. Hence the solution 

could be collaboratively constructed and was presented as a ranked list created in the 3D 

environment. Communication was by text chat bubbles associated with each avatar (see 

Figure 7-1 and Figure 7-2). No verbal or face-to-face visual contact was allowed in either the 

Blackboard or SecondLife conditions. 

 

 

Figure 7-1: Screen dumps of the Blackboard application 
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As explained above, the order of conditions and task scenarios was counterbalanced, producing 

9 pathways through the 3 conditions x 3 scenarios; each pathway was followed by 10 individual 

groups. The experimental procedure was to complete an individual pre-test questionnaire, 

perform the group task, complete an individual post-test questionnaire and then a final 

questionnaire once all three trials had been completed. The group members were additionally 

asked to rate their within-group social relationships on a 7-point emotional closeness scale. The 

post-test questionnaire captured users’ ratings for affect (8 items) based on Ortony and Turner’s 

(1990) classification of emotions; engagement (6 items); usability (5 items); aesthetics (5 items); 

and presence and immersion (6 items). A 7-point scale was adopted, based on Lavie and 

Tractinsky’s (2004) usability, service quality and expressive aesthetics. The presence 

engagement items were taken from Witmer and Singer’s scale for presence (1994) and 

immersion (1998) in virtual environments. Cronbach alpha scores for all scales were > 0.6 and 

for usability, aesthetics and affect the ratings were > 0.7. 

 

 

Figure 7-2: Screen dumps of the SecondLife application 
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The experiment concluded with a group interview to investigate the participants’ experience, 

feelings and reflections on collaboration using the two technologies and under the control 

conditions. Questions probed the participants’ perceptions of the quality of interaction, 

interactive experience with the technologies, critical incidents and usability problems, with 

reflection on user experience in each condition. Participants’ behaviours were observed during 

the experiment by taking notes, and SecondLife sessions were video recorded. Blackboard chat 

room logs were saved for further analysis of users’ discourse. Observations focused on 

participants’ interaction with the technologies, artefacts in the real world or representations in 

Blackboard and SecondLife, and patterns of communication within the groups. 

 

To summarise, the dependent variables were: group performance, task completion times, and 

individual participants’ ratings of the quality of interaction and collaboration with each 

technology and face-to-face. Performance variances between the technologies and scenario 

tasks were tested by ANOVAs and post hoc tests. Qualitative data analysis focused on patterns 

of collaboration (observation and video logs) and participants’ recollections of the effectiveness 

of group working, critical incidents and breakdowns. Interview transcripts were coded following 

open coding and axial/categorical aggregation conventions (Strauss and Corbin, 1998). 

Subsequently, transcripts were inspected for excerpts which illustrated the more frequent topics 

and issues reported by respondents. 

7.4.1 The participants 

Ninety participants (38 male, 52 female) participated in the experiment, forming 30 groups with 

3 members per group. The educational level of the sample included: 30 undergraduate 

students, 10 postgraduate (Master) students and 50 postgraduate (PhD) students of different 

disciplines. The researcher asked the participants to form into groups of three and allowed them 

to select their own group members.  

7.4.2 The tasks 

The groups had to solve three analogous versions of a survival prioritisation problem. Three 

different applications were adopted (Lost in the Desert, Lost at Sea, and Survival on the Moon) 
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to minimise learning effects across repeated trials. Participants were presented with lists of 

items which might be either useful or useless for survival in the scenario environment. The goal 

in each scenario was to collaboratively decide upon the best ranking of the items in order to 

survive. The items and contexts differed so no direct transfer of problem solutions was possible, 

although meta-level and process learning, i.e. the approach to the problem, were possible. 

 

NASA’s strategy (which is explained in details in Lafferty and Eady, 1973) for calculating the 

group’s performance in the survival on the moon scenario was utilised for the other scenarios 

too. The researcher used this expert solution to calculate the groups’ performances. The 

absolute difference between the group’s and the expert’s rank was calculated for each item, 

then totalled to represent each group’s individual performance.  

7.5 Results 

7.5.1 Performance  

There was a significant difference between the task scenarios (F(2,8)=74.043, p<.000), with the 

moon survival scenario being easier than the other two scenarios, but there was no main effect 

on performances between the three environments, and no interaction (see Table 7-2). 

 Desert Sea Moon 

Face-to-face 47 43 70 

SecondLife 49 47 74 

Blackboard 53 49 76 

Table 7-2: Percentage of correct scores by scenario and technology 

 

Generally, all the three blocks performed ultimately in a similar fashion. However, Block 1 

groups (mean = 56.67) seemed to be slightly better than the other two blocks, with Block 3 

second (mean = 56.47) and Block 2 third (mean = 56.07) for overall performance. Data 

confirmed that there was an effect of the scenarios upon the groups’ performances. Results 

indicate that groups performed best in the moon scenario (average = 73.20), then the desert 

scenario (average = 49.73), followed by lost at sea (average = 46.27). Participants felt more 

challenged and motivated to solve the moon scenario than was the case for the other two 

scenarios (from the interview data analysis). 
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Further, each individual group was tracked to study the learning effect. Results from Table 7-3, 

Table 7-4 and Table 7-5 show that all blocks (averages of groups) performed their best in the 

same scenario, Survival on the Moon, irrespective of this scenario’s position: 76.00 for Block 1, 

70.00 for Block 2 and 72.40 for Block 3.  In other words, no learning effects were involved. 

Block Group (F2F, Desert) (BB, Moon) (SL, Sea)  Average 

1 

1 68 88 56 70.67 

56.67 

4 64 56 52 57.33 

7 44 88 56 62.67 

10 36 88 32 52.00 

13 32 56 48 45.33 

16 52 68 32 50.67 

19 36 96 48 60.00 

22 32 68 32 44.00 

25 48 88 36 57.33 

28 60 64 76 66.67 

  47.20 76.00 46.80   

Table 7-3: Block 1 performance in order of exposure to experimental conditions 

 

Block Group (BB, Sea) (SL, Desert) (F2F, Moon)  Average 

2 

2 60 52 64 58.67 

56.07 

5 36 44 72 50.67 

8 78 60 52 63.33 

11 36 44 76 52.00 

14 32 60 80 57.33 

17 36 32 72 46.67 

20 68 56 68 64.00 

23 32 28 72 44.00 

26 48 56 64 56.00 

29 68 56 80 68.00 

  49.40 48.80 70.00   

Table 7-4: Block 2 performance in order of exposure to experimental conditions 
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Block Group (SL, Moon) (F2F, Sea) (BB, Desert)  Average 

3 

3 72 32 52 52.00 

56.47 

6 92 36 52 60.00 

9 68 40 44 50.67 

12 88 54 40 60.67 

15 72 44 72 62.67 

18 84 32 40 52.00 

21 52 64 88 68.00 

24 40 28 20 29.33 

27 84 60 84 76.00 

30 72 48 40 53.33 

  72.40 43.80 53.20   

Table 7-5: Block 3 performance in order of exposure to experimental conditions 

 

All groups completed the tasks successfully, although the average scores in the desert and sea 

scenarios demonstrated room for considerable improvement. There were no apparent learning 

effects and the groups did not improve their performance after successive exposures to the 

task. 

 

Groups completed the tasks more rapidly face-to-face, as might be expected (mean 11.23 

minutes), compared to 26.80 minutes for SecondLife and 24.00 minutes for Blackboard; the 

desert scenario was completed more rapidly (m= 18.47) than the moon (m= 21.53) or sea 

scenarios (m= 22.03). There was a significant key effect for technology (F = 13.56 (2,28) 

p<0.001) but not for task. Face-to-face was faster than the technologies, as detailed above, but 

there were no significant differences between SecondLife and Blackboard (post hoc tests 

p<0.05). Performance accuracy and solution time therefore present a paradox: the moon task 

was easier and was completed more accurately, although it took slightly longer than the desert 

scenario. In the technology conditions, face-to-face was found to be quicker, but Blackboard 

was more accurate. However, these differences were small and not significant. 
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7.5.2 Group Interaction 

Interaction within the groups, measured by message exchange and chat posting, was more 

frequent in Blackboard (m = 113.87 total messages), than SecondLife (m = 107.40). Although 

there were no significant main effects, the interaction (scenario x technology) was marginally 

significant F (2,9) 3.48 p < 0.05, with more interactions in SecondLife for the sea and moon 

tasks and more in Blackboard for the desert task. Face-to-face interactions were not recorded 

since dialogue exchanges were too rapid for accurate recording, meaning that no direct 

comparison was possible, although informal observation showed face-to-face interaction to be 

the most frequent. There were slightly fewer interactions for the moon task (m = 103.55) than 

for the desert (m = 106.20) or sea (m = 122.15) but overall there were no significant differences.   

 

Indexes for group cohesion were calculated from the overall number of contributions factored by 

the contribution ratio: 

Cohesion + TotContrib * (highest/lowest member contributions) 

 

There were no correlations between these measures and performance accuracy and times, so 

the quality of interaction within the groups did not appear to influence performance overall or in 

any of the conditions. 

7.5.3 Questionnaires 

7.5.3.1 Pre-test questionnaire  

The results from this questionnaire revealed that the subjects tended to prefer learning 

individually. Nevertheless, there was no significant difference between individual and group 

learning (see Table 7-6). 

 Mean Std. Deviation 

Individual learning (learning by 
yourself) 

5.98 0.99 

Group learning (learning by being in 
a group) 

5.03 1.29 

Table 7-6: Attitude towards individual and group learning 
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Table 7-7 illustrates the previous experience and frequency of use for both technologies. 

Experience with technology was recorded on a 7-point Likert scale with 1 as None and 7 for 

Expert. Responses to the frequency of use questions were recorded on the 7-point scale with 1 

as Rarely and 7 for More than once a day, and an eighth category for Never. Results show that 

participants were more familiar with Blackboard (mean = 4.91) than with SecondLife (mean = 

2.13). Thus, the effect of frequency of use for SecondLife was very low and it seems that even 

experienced subjects were not heavy users. The mean for the Blackboard frequency of use 

reveals that the subjects mostly checked their Blackboard once a week (mean = 3.86) 

 Mean Std. Deviation 

Experience with Blackboard 4.91 1.54 

Experience with SecondLife 2.13 1.68 

Frequency of use (Blackboard) 3.86 2.08 

Frequency of use (SecondLife) .60 .95 

Table 7-7: Experience with technologies 

 

 Mean Std. Deviation 

Prior knowledge of the survival 
scenarios 

2.93 1.83 

Groupwork experience for problem 
solving 

4.56 1.26 

Table 7-8: Experience with groupwork and the scenarios 

 

Table 7-8 demonstrates that the subjects were not familiar with the survival scenarios; however, 

they had some experience of groupwork for problem-solving tasks. 

 Mean Std. Deviation 

Attitude towards groupwork using 
Blackboard 

3.03 2.08 

Attitude towards groupwork using 
SecondLife 

1.88 2.34 

Table 7-9: Attitude towards groupwork using the two technologies 

 

In summary, since Blackboard was the University’s standard collaborative learning environment, 

most participants had greater experience with this (mean = 4.91) than with SecondLife (mean = 

2.13) on a 7-point scale range of 1 = once to 7 = daily use. The participants had limited 

knowledge of the scenarios (mean = 2.91) so for most it was a novel problem. Previous results 

revealed that participants were more familiar with Blackboard than SecondLife which may 
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explain why subjects’ attitudes toward Blackboard were more positive than for SecondLife (see 

Table 7-9).  

 

Two questions measured the social relationships on an 8-point Likert scale with 2 as Casual 

colleague and 8 Best friend, and an eighth category for ‘I did not know him/her before’.  

 

 

 

 

 

 

 

 
Figure 7-3: Example of a group’s social network diagram (Group 2) 

 
Social closeness was calculated by summarising the relationship strength reported by each 

group member, and calculating the percentage of the maximum possible score (48). In the best 

condition, all members know each other very well; means for the social relationship rate are 8, 

closeness 48 and reciprocity 3. In contrast, when none of the group members know the others, 

social relationship rate is 1, closeness 6 and reciprocity 3. None of our groups contained three 

close friends (m 23.7%, range 12-65%) and only 5 groups reported an aggregate closeness 

>50%. Overall, the social relationships confirm that most of the participants were unfamiliar with 

each other.  

7.5.3.2 Post-test questionnaire 

There were significant differences in nearly all the post-test rating scores, with the control 

condition tending to be most favoured, followed by Blackboard and then SecondLife (ANOVAs, 

with post hoc tests). The results of post hoc tests are reported in rank order of mean scores, 

where differences were at least p<0.01. In the affect measures, illustrated in Table 7-10, face-

to-face was first for pleasure and joy, while SecondLife was first for both the positive emotion of 

surprise and also for the negative emotions of anxiety, frustration, fear and disgust. In all 

1 1 

1 1 
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categories except pleasure, Blackboard had lower mean scores than SecondLife, but these 

differences were not significant (see Table 7-10). 

Measure Rank order 1-2-3 by means 

Pleasure* face-to-face Blackboard SecondLife 

Surprise SecondLife Blackboard face-to-face 

Anxiety* SecondLife Blackboard face-to-face 

Joy* face-to-face SecondLife Blackboard 

Frustration* SecondLife Blackboard face-to-face 

Disgust* SecondLife Blackboard face-to-face 

Fear* SecondLife Blackboard face-to-face 

Table 7-10: Rank order and means of the affect rating scales 

* = no significant difference between technologies (Blackboard and SecondLife) 

 

In the user experience measures illustrated in Table 7-11, not surprisingly face-to-face was the 

most positive; however, SecondLife had higher means than Blackboard for all measures except 

the motivation for repeated use (use again), although these differences were not significant. 

Hold your attention* face-to-face SecondLife Blackboard 

Feel excited* face-to-face SecondLife Blackboard 

Good mood after using* face-to-face SecondLife Blackboard 

Use again* face-to-face Blackboard SecondLife 

Vivid memory * face-to-face SecondLife Blackboard 

Memory good or bad* face-to-face SecondLife Blackboard 

Table 7-11: User experience rank order and means 

 

The face-to-face control condition was most favoured, but Blackboard was the clear winner over 

SecondLife in all measures, with a significant difference for Clear Design (p=0.05 post hoc test). 

Convenient use* face-to-face Blackboard SecondLife 

Easy to use* face-to-face Blackboard SecondLife 

Easy to navigate* face-to-face Blackboard SecondLife 

Clear design face-to-face Blackboard SecondLife 

Table 7-12: Interaction quality measures, rank order and means 

 

Interaction quality measures indicated that SecondLife was perceived as complex and 

challenging, while Blackboard afforded the best awareness of external events, possibly 

reflecting the information-intensive user interface. SecondLife was ranked second against face-

to-face in engagement and (less) awareness of the user interface, and realism indicating some 

benefit from presence and immersion in the 3D graphical world and avatars; but Blackboard 
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was rated superior for natural feel and for being absorbed, so the usability problems in 

SecondLife (see Table 7-13) may have disturbed the sense of presence. 

Good pace (speed) of interaction* face-to-face Blackboard SecondLife 

Pace of interaction interesting* face-to-face Blackboard SecondLife 

How complex was the interaction SecondLife Blackboard face-to-face 

How challenging  SecondLife Blackboard face-to-face 

How engaged* face-to-face SecondLife Blackboard 

Awareness of user interface* face-to-face SecondLife Blackboard 

Natural feel face-to-face Blackboard SecondLife 

Awareness external events* Blackboard SecondLife face-to-face 

Totally absorbed * face-to-face Blackboard SecondLife 

Realistic * face-to-face SecondLife Blackboard 

Table 7-13: Rankings order and means for interaction quality and presence 

* = no significant difference between technologies (Blackboard and SecondLife) 

7.5.3.3 Final questionnaire 

As expected, overall satisfaction favoured face-to-face (see Table 7-14; F (2,267) = 45.88 

p<0.000), while participants were more satisfied with Blackboard than SecondLife. This 

difference, however, was only marginally significant (p<0.05 in post hoc tests). 

Environment Mean Std. Deviation 

Face-to-Face 6.14 1.14 

Blackboard 4.90 1.41 

SecondLife 4.35 1.50 

Table 7-14: Environment satisfaction 

 

Satisfaction with decisions made followed the same pattern (see Table 7-15), with Blackboard in 

second place although the difference between Blackboard and SecondLife was not significant, 

(F(2,267)=10.725, p<0.001); and face-to-face was recognised as better than Blackboard and 

SecondLife (p<0.01, post hoc tests) 

Environment Mean Std. Deviation 

Face-to-Face 6.17 1.19 

Blackboard 5.50 1.10 

SecondLife 5.13 1.56 

Table 7-15: Satisfaction with decision made 
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SecondLife was considered to be more of a challenge than the other conditions (Table 7-16), 

probably because it was less familiar to the participants (F(2,267)= 20.469 p=<0.0001), while 

face-to-face was best for overall motivation (F(2,267)= 20.469, p<0.001). Blackboard appeared 

in second place and SecondLife third, although the means were not significantly different. 

  Mean Std. Deviation 

Challenge Face-to-Face 3.31 2.05 

SecondLife 4.71 1.63 

Blackboard 4.16 1.47 

Overall motivation Face-to-Face 5.93 1.42 

SecondLife 4.60 1.65 

Blackboard 4.81 1.41 

Table 7-16: Challenge and overall motivation scores 

 

To summarise, performance was just as good for face-to-face as with SecondLife and 

Blackboard technologies, which is surprising since the CSCW technologies can constrain 

discussion and fluid interaction. The control face-to-face was rated best on experience, 

operational ease of use, positive affect and overall satisfaction. SecondLife was in second 

position for user experience items, whereas Blackboard was second on usability measures. 

SecondLife evoked mixed emotions with both surprise and fear, anxiety and frustration. In terms 

of overall satisfaction there was no significant difference between SecondLife and Blackboard. 

7.5.4 Group interviews  

The patterns of positive/negative comments in the post-test interviews agreed with the 

quantitative measures, demonstrating that most individuals preferred face-to-face interaction 

over SecondLife or Blackboard, citing natural communication as the primary reason (30%), 

followed by ease of interaction (22%) and rapid interaction (18%). An equal number of positive 

and negative comments (44) were reported for Blackboard, with familiarity (20%) and ease of 

use (19%) heading the list followed by simple interface, easy to focus upon and communication 

(11%). The more frequent negative comments were boring interaction (30%), poor response 

time (25%), didn’t like text-only communication (18%) and hindered discussion (14%).  
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SecondLife attracted more negative (55%) than positive comments overall. Among the more 

frequent positive aspects were enjoyable and fun (41%), close to reality (34%) and interaction 

quality (15%). In contrast, the downsides were unfamiliarity (14%), distracting interface (14%) 

and navigation problems (15%), with most other issues relating to complexity, general 

frustration and usability issues.  

 

The general themes which emerged for Blackboard reflected users’ perceptions of a simple and 

familiar interface which was effective for the task in hand, albeit one that was boring. The 

collaborative affordances were limited to communication and document exchange with little 

assistance for shared awareness. In contrast, SecondLife was perceived to be more dynamic, 

stimulating and interesting, but with the downsides of being distracting and annoying. 

Collaboration afforded by avatars was motivating in terms of curiosity but not regarded as 

relevant to the task. Several comments were made that the avatars were not faithful 

representations, and the absence of facial expressions reduced the sense of presence. 

Furthermore, the limited gestures and difficulty of movement reduced the effectiveness of the 

avatars, with several respondents commenting that interaction evolved into a chat room format 

rendering the avatars irrelevant; for example: 

Group 5, member 1. 

SecondLife is very restrictive, as not only do you have to interact with 

a keyboard, you also have to use a mouse to interact and move 

around. The avatars are a distraction, because even though they 

represent you, they do not show emotion or body language. Using the 

mouse to interact with items is hard. 

Group 7, member 2 

SecondLife provided too many distractions. For example, moving 

around and moving boxes made it harder to make a good choice. 

Blackboard was a far simpler interface which made it easier to focus 

on the task.  

 

Comments in favour of SecondLife usually focused on the user experience and novelty: 

Group 3, member 3 

I really enjoyed the SecondLife experience. Maybe as it is my first time 

so it’s quite novel. I also felt hugely immersed in this environment in 

comparison to the Blackboard. The Blackboard wasn't much fun. 
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SecondLife was more absorbing due to the avatars and looking at 

how they behaved in SecondLife. 

 

And one of the few who did not rate face-to-face as ranking first commented: 

I prefer using SecondLife and Blackboard over face-to-face because 

you get in contact with different types of people without the need to 

get involved with them in real life. And SecondLife is more fun, 

interesting and less boring than face-to-face.  

 

Pointing and manipulating the numbered objects in SecondLife was infrequent, and most 

groups discussed the prioritisation order before one individual was nominated to move the 

object to record the result. 

 

Discussion was effective in all groups; however, individuals in four groups reported excluding or 

ignoring the opinions of others, and six groups commented that given the opportunity to repeat 

the task they would aim to be more inclusive and improve discussion.  

 

The quantitative data suggested that overall there was little to choose between Blackboard and 

SecondLife; however, the qualitative data analysis suggested diverse reasons for liking or 

disliking each technology. The interviews were analysed to observe if the performance in the 

five best and five worst groups displayed any patterns that might link users’ reactions to the 

technologies and their performance. 

7.5.4.1 Comparison of the top five and bottom five groups 

Performance among the groups was normally distributed, so groups in the tails of the 

distribution were investigated in more depth.  

 Best 5 
groups 

Worst 5 
groups 

 +ve -ve +ve -ve 

SecondLife 30 15 22 35 

Blackboard 30 35 10 33 

Table 7-17: Valency of comments expressed as percentage of total comments separately 
for the top 5 and bottom 5 groups 
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Comments made by the five best and five worst performing groups were compared, to extract 

possible reasons for either success or failure between the conditions. In face-to-face, the 

comments of the top and bottom five groups were almost all positive and followed the general 

pattern of favouring natural communication to remark facial expressions and non-verbal 

communication, using speech efficiently, and the social advantages of being able to get to know 

other group members. The better performing groups offered more comments overall and more 

positive (60%) than negative comments; conversely the five worst performing groups made 

more negative (57%) than positive comments. The distribution of comments by valency is 

displayed in Table 7-17. 

 

In SecondLife, the reasons were quite dissimilar. The better performing groups all provided 

favourable comments about the sense of presence, of interesting and exciting interaction, 

reporting novel and exciting experience, with few negative comments. In contrast, the poorly 

performing groups all made frequent criticism that SecondLife was problematic to use and 

navigate, the graphics and interaction felt artificial, and that it was unfamiliar and frustrating to 

use. Nevertheless, there were some positive comments regarding presence and exciting 

interaction. 

 

This analysis, in combination with the qualitative data for all groups, suggests that Blackboard 

worked well for most groups, apart from a few poor performers who appear to have been bored 

and limited by the text-only interface. SecondLife, on the other hand, worked well solely when 

groups were motivated by the excitement and novelty of the 3D world, but for most respondents 

poor usability hindered its perceived effectiveness. 

7.5.4.2 Order effects 

There was no evidence that the order in which the groups experienced the technologies or 

control condition affected performance, neither did the scenario order indicate any performance 

differences. However, participants’ comments did reveal some interesting order effects. All six 

groups who encountered the face-to-face condition first commented that this allowed them to 

familiarise themselves with one another quickly and helped negotiate ways of collaborating. 

These collaborative processes enabled these groups to work more effectively in the technology 
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conditions. Conversely, participants in seven of the groups who experienced one of the 

technology conditions first commented that it would have helped greatly if they had become 

acquainted face-to-face at the beginning. These comments reflect the limitations of 

communication in the technologies, which do not appear to have been mitigated either by 

avatars in SecondLife or shared awareness functions in Blackboard. 

7.6 Chapter summary 

The reasons for the success or failure of the two technologies produced a complex picture. 

SecondLife did not produce the expected benefit from the motivation of 3D interaction, probably 

because of usability problems encountered with the avatars. Blackboard, on the other hand, 

was perceived as being more usable, even though for some groups it was considered to be 

boring and unrepresentative of a stimulating user experience. Face-to-face was expected to be 

most effective, and indeed it was quickest and rated best on experience and positive emotions. 

However, face-to-face did not produce more accurate results, while Blackboard did have a 

marginal, although non-significant advantage. Face-to-face may have been too simple for the 

participants to employ; accordingly, they did not pause to reflect and hence validate their 

solutions. Blackboard may have encouraged more reflection since communication was slower 

and messages were persistent.  

 

The post-test attitude scores indicated a general pattern that Blackboard was preferred for 

usability and as an overall selection, whereas SecondLife was rated as more exciting in terms of 

user experience. However, qualitative analysis of the top and bottom five groups on 

performance illustrated that users could be divided into separate cohorts: those who preferred 

the excitement of 3D experience and those who favoured more conventional task-oriented 

interfaces. The users’ comments indicated that these reactions may have influenced 

performance in the tails of the distribution. 

 

The avatars and affordances for collaboration provided by SecondLife for the experimental task 

were limited. The avatars did not appear to motivate many users and did not constitute a rich 

form of communication, contrary to the intuition of media richness theory (Daft et al., 1987). The 



 - 231 - 

numbered blocks did enable prioritisation of options, but few users found this to be a natural 

form of collaboration. SecondLife may be more advantageous in tasks where physical 

manipulation is necessary (e.g. construction, assembly and design). In the survival scenarios 

the task was essentially abstract, and only involved discussion and prioritisation. As some users 

commented, the avatars hindered communication, and thus usage merely evolved into a chat 

session. 

 

Blackboard was familiar to many of the participants, which may explain its advantage in usability 

and some of the adverse reactions to the less familiar SecondLife. Nonetheless, Blackboard 

was compared unfavourably with face-to-face, due to its poor communication potential and 

weak affordances for collaboration. Topic threads in message exchanges were not utilised; 

instead most groups utilised the chat facility and a Word document for shared awareness of 

their prioritised list.  

 

In conclusion, the affordances for collaboration provided by both technologies were limited, as 

demonstrated by the experimental order which enabled groups in face-to-face initially to 

establish an effective modus operandi that they subsequently transferred to the relevant 

technology conditions.  

 

Table 7-18 summarises the evidence from this chapter that supports the model of influences on 

group performance from quantitative and qualitative data analysis. 

 

Factor Chapter 7 

Enjoyment *    

Reliability  

Reviewability * 

Familiarity * 

Social presence * 

Media richness  

Communication  
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Usability *    

Group structure  

Coordination  

Cohesion  

Participation *    

Engagement  

Productivity  

Creativity  

Understanding  

Attitudes  

Awareness * 

Skills * 

Social relationships * 

Motivation * 

Table 7-18: Summary of the experiment results  

* Indicated from qualitative data analysis;  Indicated from quantitative data analysis 

 

Relating the chapter results back to the chapter’s main research questions, the experiment 

investigated the proposition that virtual worlds would motivate more effective collaboration and 

learning. The results showed that the SecondLife user experience was better than the user 

experience with Blackboard. Also, there was more engagement between group members while 

interacting using the virtual worlds (SecondLife) than Blackboard. However, overall the 

participants’ attitude ratings for SecondLife were worse than for Blackboard because of the 

usability problems. SecondLife provided more social presence through avatars, but few direct 

learning or collaborative affordances.  

 

Building on these results, the following iterative model (see Figure 7-4) diagram shows the 

factors which have been raised from this experiment (Study C) and have an impact on 

groupwork performance.  
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Figure 7-4: Experiment (study C) model 

 

The experiment did not test learning directly; rather it was the effectiveness of collaboration 

which was tested. In summary, the experiment confirms the previous studies’ findings that face-

to-face is still preferred by many users, while SecondLife did not produce improved motivation 

or performance, and overall there was little to choose between the technologies on 

performance. However, the scenarios used during this experiment were problem-solving tasks 

rather than learning tasks. So, the main findings are: (1) Performance: no difference which is 

surprising since face-to-face should have been better but that may be because the tasks were 

too easy. (2) SecondLife was better on user experience measures but worse on usability. (3) 

The opposite was true for Blackboard, which was better on usability.  (4) However, results show 

that users have different technology preferences and styles in which some like SecondLife and 

forgive its usability problems while others prefer traditional user interfaces such as Blackboard. 
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8 Discussion and Conclusions 

This chapter concludes the research described in this dissertation and recommends directions 

for further study. It begins with the thesis summary, followed by conclusions based on both the 

literature and empirical studies. Recommendations for further research are offered in the last 

section. 

8.1 Research summary and discussion 

The first objective of this research was to investigate how the use of technology can support 

collaborative learning and how learning is stimulated by dialogue and collaboration. Three main 

research questions were investigated and answered: 

1. How do groups learn collaboratively?  

The process of collaborative learning was investigated closely to understand the factors 

that can influence groupwork performance positively or negatively. Four factors proved to 

have a negative influence on performance: participation, social relationships, leadership 

and motivation. However, these same factors could also have a positive influence on group 

learning. For example, leadership can positively affect the groupwork if leaders act as 

project managers and organise the work by allocating roles; negatively, they can prevent 

other group members from participating, and distribute roles without considering sound 

criteria. Group members can, indeed, work effectively with no explicit leader, e.g. Group 5 

in Study 3 (see Chapter 5, Study 3). Section 8.2 discusses in detail the findings of the 

factors that can influence groupwork performance. 

 

2. How does technology support learning and collaboration?  

The enforced use of technology in groupwork helped group members to structure their 

discussions, as reported in Chapter 6. However, the experiment results show only a 

marginal effect of technology on performance, as reported in Chapter 7.  
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In order to understand the requirements for collaborative learning technology, a preliminary 

study was carried out on face-to-face collaboration. The findings of this study contributed to 

the design of the remaining studies by identifying problems with face-to-face collaboration 

which should be further investigated in the CSCL environments, to see if technology could 

mitigate these disadvantages. The results from this preliminary study showed that leaders 

tend to dominate groups and participation by all members is uneven; hence, learning may 

be sub-optimal, with groups tending to divide into sub-groups. Sharing knowledge may 

therefore be inefficient, with no common process for organising the activity/collaboration. 

Social relationships seemed to have little effect on groupwork performance.  

 

The subsequent three studies described in Chapter 5 investigated the students’ perception 

of using different kinds of collaborative technology in their groupwork. The studies provided 

insight into the learning process using these technologies (e.g. ThinkTank, SecondLife), 

where the students’ perceptions of their usefulness and effectiveness were measured and 

the students’ attitudes towards the technologies were investigated. The results showed 

some weak associations between performance and attitudes, although trust and good 

coordination appeared to improve performance. Although there was no systematic 

comparison of the role of different technologies in the three studies, generally the results 

showed that the technologies were not very effective. In the first and the second study, 

there were positive associations between the groups’ performances and their attitudes 

towards groupwork, and skills to manage groupwork. The best performing groups had a 

more positive attitude towards their groupwork experience. The last study in Chapter 5 

assessed the students’ attitudes towards SecondLife, showing that although they were 

motivated to use it, they did not prefer it over traditional ways of groupworking. This might 

have been the result of poor usability, or because SecondLife was less familiar to them 

than other web-based technologies such as Blackboard. However, SecondLife did 

enhance the creativity of the groups. Students were challenged and motivated to learn 

about it, which led to higher productivity and engagement from most group members.  
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Overall, Chapter 5 does provide some evidence that groupwork performance may be 

positively influenced by social factors (i.e. group members’ trust and commitments) and 

individual skills (see Table 5-19). The results also demonstrate that good cohesion, 

coordination and members’ skills can improve groupwork performance. The use of 

ThinkTank in Study 2 helped participation, increased communication between group 

members and, like virtual worlds (SecondLife), added enjoyment to the class. Study 3 

showed that the use of virtual worlds may be motivating, although it was the subject matter 

of the assignment rather than its being employed directly as CSCL technology that held 

their interest. SecondLife scored well on students’ engagement, creativity and 

understanding. Also, performance of the groups was good, so it appears that it did 

stimulate learning and help achieve the learning objectives. When SecondLife was used as 

a CSCL technology in the experiment described in Chapter 7, the students’ response 

shows some promise in terms of the technology’s increasing motivation and engagement in 

learning, since the user experience was stimulating. However, the downside was that many 

students considered SecondLife as a games technology and this may have fostered an 

attitude of less serious use and poor social discipline in the virtual world.  

 

Chapter 6 describes three further studies which investigated the learning process through 

analysing group interaction and discussions that took place during collaboration, either 

face-to-face or using the Blackboard system (the university standard learning collaboration 

tool). The results revealed some of the reasons for Blackboard’s poor performance as a 

collaborative learning tool. First of all, students preferred to communicate face-to-face; they 

commented that this was easier than communicating over Blackboard. The display of new 

messages and links to previous messages needed to be improved. Blackboard had poor 

awareness support since students were not able to keep up to date with recent messages. 

This chapter confirms earlier findings (e.g. Fjermestad, 2004; Thompson and Coovert, 

2003; Baltes et al., 2002), demonstrating that students working in CSCL environments 

sometimes perceive their discussions as more confusing and need more time to reach 

consensus than students working face-to-face. Also, qualitative and quantitative data 

confirmed students’ low satisfaction level with Blackboard and that they were more 
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motivated towards face-to-face groupwork. Results were inconsistent about the influence of 

familiarity between group members and how it can affect the groupwork performance, 

which might contradict other findings from Adams, Roch and Ayman (2005) and Mennecke, 

Hoffer and Valacich (1995) that social closeness (familiarity) between group members can 

lead to higher group performance. However, results from this research showed that 

frequent interaction tended to be a better indicator of good performance. 

 

The effectiveness of Blackboard was assessed (see Table 6-27) through Brennan and 

Clark’s (1996) criteria showing that Blackboard only fully met two criteria (Reviewability and 

Revisability) out of eight; it partially met three (Co-presence, Visibility and Sequentiality) but 

needed improvement to fully support effective communication. Furthermore, Blackboard 

failed completely to address three criteria (Audibility, Contemporality and Simultaneity). 

Students’ comments about the effectiveness of Blackboard (extracted from interviews and 

their reports) confirmed that reviewability and revisability helped in learning conversations. 

In summary, these studies suggested that greater motivation (see Table 6-28) may lead to 

better participation. However, this is a tentative claim because, first, it was difficult to 

generalise from observations (i.e. difficult to know whether a good activity score relates to 

effective motivation); and second, the interview sample was small (i.e. one or two persons 

do not represent the whole group). Student interaction and activity, cohesion and 

coordination were the more important influences on performance. Learning may also have 

been helped by disagreement, and conversational learning patterns (comment, critique, 

etc.), although it is the detailed structure of the dialogue that is important, as shown in the 

thematic development of ideas about the Facebook ‘poke’ function, which was analysed in 

detail.  

 

Overall, Chapter 6 showed consistent results for the factors influencing groupwork 

performance, confirming the earlier findings of Chapter 5 by providing further evidence that 

frequent interaction, effective coordination and good motivation can have a positive 

influence. Analysis of the patterns of language used by successful groups in learning 

conversations demonstrated consistent patterns of thematic development, with progressive 
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elaboration and critique of ideas to produce insight. For example, the students of the best 

performing group in Study 5 (Group 1) not only elaborated but also gave evidence of their 

elaboration to help each other to integrate knowledge. The students made good use of 

egocenteric elaboration by informing, proposing and extending each others’ ideas. Thus, 

the common themes for group success seem to be: (1) better coordination and 

organisation, (2) frequent interaction via Blackboard, although this might reflect better 

coordination as most groups used Blackboard for organising the presentation, and (3) good 

leaders and possibly social relationships. The overall conclusion about Blackboard from a 

triangulation of results from attitude, interviews and content analysis was that it was poor 

for direct learning support in comparison to face-to-face. Providing a common document 

repository may be the main benefit of using Blackboard. This was used for coordination 

and organisational support, but not for learning. However, learning can occur (conversation 

in Group 1 in Term 2, 08-09) and asynchronous communication may have helped 

reflection. 

 

In Chapter 6, the students thought that the effectiveness of groupwork depended on the 

following:  

 Having close relationships. However, the use of technology between socially 

related members did not eliminate the free-rider effect in face-to-face groupwork; 

some thought that it could reduce it because members’ contributions were more 

persistent than in a face-to-face environment, although persistent conversations 

might encourage it since the message is available to be copied. 

 Coordination was difficult in asynchronous systems. 

 Leadership was not as easy to establish using technology as in face-to-face 

meetings. 

 Role distribution was directly affected by the leadership. 

 Awareness of others when using technology helped group members’ interaction.  

 Quantity of group members’ contributions to the group discussions. 

 Group members’ motivation. 
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The motivational aspects of SecondLife discovered in Chapter 5 (encouraging learning, 

contrasted with its limitations as a learning support environment) led to the design of an 

experimental study comparing SecondLife with Blackboard, the university’s standard virtual 

learning environment. The experiment (see Chapter 7) investigated the proposition that 

virtual worlds would motivate more effective collaboration and learning. The results showed 

that the SecondLife user experience was better than the user experience with Blackboard. 

Also, there was more engagement between group members while interacting using virtual 

worlds (SecondLife) than in Blackboard. However, overall the participants’ attitude ratings 

for SecondLife were worse than for Blackboard because of the usability problems. 

SecondLife provided more social presence through avatars, but few affordances to support 

learning or collaboration.  

 

The experiment confirmed the previous studies’ findings that face-to-face was preferred by 

many users, while SecondLife did not produce improved motivation or performance, and 

overall there was little to choose between the technologies on performance. The main 

findings were: (1) Performance: no difference, which is surprising since face-to-face should 

have been better but that may be because the tasks were too easy. (2) SecondLife was 

better on user experience measures but worse on usability. (3) The opposite was true for 

Blackboard, which was better on usability. (4) Users had different technology preferences 

and styles, some liking SecondLife and forgiving its usability problems while others 

preferred traditional user interfaces such as Blackboard. 

 

3. How do social relationships empower or hinder collaborative learning? 

From the preliminary study in Chapter 4, it appeared that social relationships or familiarity 

between group members seemed to have little effect on groupwork performance. Social 

relationships were investigated in Chapter 5 only through qualitative data, demonstrating 

different views about the influence of social relationships (familiarity) on groupwork 

performance. Some thought that familiarity between group members provided a friendly 

environment with more freedom to criticise, willingness to spend more time on 

explanations, and ease of communication. However, others noted that working with non-
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familiar members was quicker in achieving professional work goals; it also helped to 

reduce the possibility of being diverted by social matters.  

 

The results of the studies described in Chapter 6 agreed with the social constructivists’ 

beliefs (Piaget, 1954; Papert, 1980, 1998; Sherman, 1995; Fosnot, 1996; Squires, 1999) 

that interaction is the main way in which students construct their knowledge. However, they 

showed that the level of familiarity between group members had little effect on the learning 

process. Familiarity between group members was expected to positively increase group 

members’ motivation and participation, but there was no direct relationship between 

familiarity and performance. These results support Mukahi and Corbitt’s (2004) conclusion 

that familiarity does not appear to positively influence the outcome of groupwork, as 

strangers may work better when they have better motivation and less distraction from 

social interaction. The results suggested that good performance can appear in socially 

unfamiliar groups, such as Group 1 in Study 5. The interaction and social network 

diagrams in Chapter 6 showed that there was very little agreement between high 

interaction frequencies and strong social relationships. However, strong social relationships 

between group members can result in more activity pattern distribution, such as in Group 2 

in Study 4, Group 2 in Study 5 and Group 2 in Study 6 (see Table 6-28). On the other 

hand, the quantitative data in Chapter 6 confirmed that there was no evidence that 

familiarity between group members improved performance. Frequent interaction and hence 

discussion positively influenced performance. 

 

To summarise, there was not enough evidence about the effect of familiarity between 

group members on performance. However, the structure of some groups, as reported in 

Chapters 5 and 6, supported the results from Adams, Roch and Ayman (2005) and 

Mennecke, Hoffer and Valacich (1995) that indicated that familiarity between group 

members can lead to higher group cohesion.  



 - 241 - 

8.1.1 Comparing CSCL technologies: the virtual world’s potential 

The two studies on SecondLife (Chapter 5, Study 3 and Chapter 7) suggested that virtual 

worlds have some advantages in terms of motivation and user engagement, although 

SecondLife may not be as effective as more conventional CSCL technologies such as 

Blackboard. Reviewing the findings of this research using the framework of Salmon et al.’s five-

stage model (2010), the first phase focused on the importance of training and user experience 

in virtual worlds. In spite of SecondLife being regarded by some students as a game-style 

technology, it was not intuitive or easy to use. In the ecological study (Chapter 5, Study 3) the 

students were experienced users but still encountered difficulties in interaction; furthermore, 

they found design and scripting even more difficult. In the experimental study usability 

difficulties were common even after novice users had received training, and poor usability may 

have adversely influenced their user experience. The students enjoyed SecondLife’s sense of 

presence and engaging interaction; however, they were more motivated in using Blackboard as 

they were more familiar with it and experienced better usability with easier access to information 

(see Chapter 7). 

 

SecondLife partially supported the second socialisation phase between group members through 

social chat and avatar interaction. In the first ecological study (Study 3, Section 5.5) the 

students were already familiar with each other; however, they made comments that the 

technology did not facilitate groupworking. The HCI classes (see Chapter 6) and the experiment 

(see Chapter 7) demonstrated more clearly that socialisation was more effective face-to-face, 

with no support from Blackboard, with many groups noting that meeting offline before 

collaborating online was necessary. There was no evidence that avatars and virtual worlds were 

more effective than simple text communication in Blackboard; indeed, some students felt the 

graphical environment was worse. 

 
SecondLife was actually worse than Blackboard in the experimental task when the students 

needed to access information about the problem and discuss options. Document exchange was 

difficult in the ecological study. Although the same information was available in both SecondLife 

and Blackboard, and could be accessed by approximately the same number of navigation 
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steps, students did not find the cues in SecondLife intuitive. In the ecological study (see Chapter 

5, Study 3, Section 5.5) most information exchange was either face-to-face or mediated by 

Blackboard or social media such as Facebook; however, in the experiment, SecondLife was the 

subject matter of the investigation as well as acting as a learning support technology, so 

students may have been biased towards Blackboard. 

 
There is evidence that students learned how to design with SecondLife in Chapter 5, but there 

is little evidence from Chapter 7 that it supports knowledge construction. However, this may 

reflect the nature of the tasks, since in the first ecological study (Study 3, Section 5.5) 

SecondLife formed the subject matter of a design task, while in the experiment (Chapter 7) the 

problem of prioritising tasks was more suited to brainstorming and negotiation tools. The course 

tutors encouraged reflection in the ecological study. Also, SecondLife indirectly supported the 

development stage of collaborative learning in the ecological study, where students were given 

the task of designing a virtual world meeting place for a virtual course conference. This 

challenge stimulated reflection and critical evaluation of SecondLife and other CSCL 

technologies they used to support the assignment; furthermore, the students reflected on how 

they learned and collaborated via SecondLife. Blackboard provided little help for students in the 

knowledge construction and development stages since they needed to use other systems, such 

as Google Docs and Microsoft Office, to collaborate in developing their final solutions.  

 

The comparison between Blackboard and SecondLife as CSCL technologies suggests that 

virtual worlds may have potential over traditional collaborative learning tools such as 

Blackboard. SecondLife as a virtual world technology contributed towards the learning 

objectives of exploring technology, and the tutors noted that students’ motivation was enhanced 

by SecondLife, improving their learning performance. In contrast, Blackboard may encourage 

more reflection since communication was slower and messages persisted. The post-test 

attitude scores indicated a general pattern that Blackboard was preferred for usability and 

overall, whereas SecondLife was rated to be more exciting in terms of user experience.  

 

However, the avatars and affordances for collaboration provided by SecondLife for the 

experimental task had limitations. The avatars did not appear to motivate many users and did 
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not provide a rich form of communication, contrary to the expectations of media richness theory 

(Daft et al., 1987). SecondLife may be more advantageous in tasks where physical manipulation 

is necessary (e.g. construction, assembly and design). In the survival scenarios, the task was 

essentially abstract, and only involved discussion and prioritisation. As some users commented, 

the avatars hindered communication, which evolved into a chat session. Use of voice in 

SecondLife might have enhanced chat and possibly increased social presence; however, 

whether use of the voice modality would have enhanced the affordances of the avatars is an 

open question for future study.  

 

Theoretical models indicate that concurrent motor control (of avatars) and verbal 

communication can increase workload (Wickens, 2002), so avatars in non-physical tasks may 

be more of a hindrance than a help. Our results suggest that SecondLife may not deliver the 

representation fidelity proposed in Dalgarno and Lee’s (2010) model of CVEs, even though the 

avatar representation was semi-realistic and interaction was smooth and reasonably consistent. 

Usability problems with avatars’ controls may have interfered with the users’ perception of 

representation and embodiment, as found in other studies on user engagement. In contrast to 

De Lucia et al. (2008), who reported few usability problems and effective use of avatars even 

with novice users, these results agree more closely with Lindeman et al.’s (2009) experience of 

using SecondLife in committee meetings where problems with avatars and managing dialogues 

led to mixed results and users preferring face-to-face communication. No significant differences 

were found by De Lucia et al. (2009b) when they compared collaborative programming 

debugging in face-to-face and SecondLife-supported groupwork, so they also found no 

advantage of SecondLife. However, their task involved abstract, logical problem solving which 

may not highlight the presence and interactive qualities of SecondLife. Situating our experiment 

within the space of SecondLife learning patterns (Schmeil and Eppler, 2008), the collaborative 

meeting was only marginally effective; however, the case study mapped more closely to virtual 

design studio and virtual workplace patterns that involve more constructive engagement with 

CVEs. Overall, the findings suggest that quick wins with SecondLife may not be easy to achieve 

unless thorough training is given; however, careful design of constructive tasks may realise 

educational benefits. 
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Blackboard was familiar to many of the participants, which may explain its advantage in usability 

and some of the adverse reactions to the less familiar SecondLife. However, Blackboard 

compared unfavourably with face-to-face, because of its poor communication and weak 

affordances for collaboration. Topic threads in message exchanges were not used; instead, 

most groups used the chat facility and a Word document for shared awareness of their 

prioritised list.  

 

In conclusion, the affordances for collaboration provided by both technologies were limited, as 

demonstrated by the experimental order where groups using face-to-face first established an 

effective modus operandi by dialogue that they subsequently transferred to the technology 

conditions; whereas the technology-first groups reported difficulties in collaboration. Participants 

in both studies (see Study 3, Section 5.5 and Chapter 7) viewed SecondLife as a games 

technology rather than an educational environment.  

8.2 Research implications 

8.2.1 Collaborative learning experience 

It should be noted that the primary goal in collaborative learning is to ultimately enhance 

students’ learning through constructive discussion and collaborative inquiry, by engaging the 

students in learning activities such as generating and facilitating effective discussions (Rovai, 

2007). An implication raised by the findings reported in Chapter 6 is that interaction, cohesion 

and coordination were the more important influences on groupwork performance. Learning may 

also have been helped by disagreement, and conversational learning patterns (comment, 

critique, etc.), although it is the quality of the dialogue that is important. Therefore, educators 

can help students to enrich their group discussion by facilitating the discussion and posting 

questions in order to help the group critiquing, justifying and commenting on each other’s 

contributions. Also, educators should help in the coordination and organisation of the groupwork 

by encouraging the group to identify leader/s. The same goal should be supported by the CSCL 

technology, which should provide features that facilitate the role of leader/s in face-to-face 

interaction, such as giving more privileges to the group leader/s in order to post group 

announcements, reminders and task allocation. Another feature might be to facilitate group 
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discussion by showing the group members their use of effective conversational actions like 

critique, justify, propose and provide evidence. 

8.2.1.1 Collaboration task 

Another concern for a successful collaborative learning experience is the collaboration task 

itself. Educators should be aware of the task type and the kind of collaborative technology that 

can support it. For example, results from the experiment (see Chapter 7) reflect the limitations 

of the task; SecondLife may be more acceptable and effective in tasks requiring physical 

interaction and hence active avatar roles. So, it may be important to consider the collaborative 

task and learning objectives when introducing the collabaorative technology (CSCL). 

8.2.1.2 Order effect 

Another implication from the experiment concerns collaboration more generally (see Chapter 7), 

where the order effect indicates that giving groups face-to-face contact before interacting via 

CSCL technology can help users develop a modus operandi for collaboration and adapt more 

effectively to the technologies. From a practical perspective, research has supported the idea of 

fostering familiarity among group members prior to computer-mediated interaction. For instance, 

Hedlund et al. (1998) claimed face-to-face interaction fosters communication exchange, while 

computer-mediated interaction can prevent the distraction of social and non-verbal 

communication, thereby providing a deeper concentration on the communication content. This 

research indicates that groups required to use CSCL would have benefitted from initial face-to-

face contact for the information-sharing phase before moving on to use CSCL when decisions 

relied on individuals’ advice and judgment. 

8.2.2 CSCL tools  

One implication of this research is to caution against the rush to adapt apparently engaging 

technologies such as SecondLife for collaborative learning. Although there is a motivation 

bonus with experienced users, the experiment demonstrated that initial encounters may not 

motivate students and instead incur a usability penalty. However, these downsides can be 

mitigated by more extensive training. More persistent problems may arise from the view of 
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SecondLife as a games technology, although it might be argued that this can be exploited 

productively by designing games-style interactive tasks. 

 

Although the studies’ results produced a mixed picture on the affordances of SecondLife, it is 

important to note that it is a generic collaborative technology, rather than a virtual world tailored 

for CSCL purposes; hence, considerable design and configuration is necessary to adapt it for 

educational purposes. Furthermore, the review of the studies from the perspective of Salmon’s 

(2000, 2009) model suggested that virtual worlds may play an important role in the motivating 

and socialisation phases, although other technologies have an important role in information 

exchange and knowledge construction. The integration of virtual worlds with other technologies 

may be viewed from the perspective of Clark’s theory of common ground (Clark, 1996; Clark 

and Brennan, 1991), as virtual worlds provide a rich interactive environment for establishing 

common understanding while performing a task; while other asynchronous technologies, such 

as Blackboard, support reflective learning with persistent conversations, and access to authored 

content. 

8.2.3 Social relationships (familiarity) 

The results of this research suggested that good performance can be attained in socially 

unfamiliar groups. If groups must communicate via the computer, there is no need to worry 

about pre-existing social relationships (familiarity) between group members when assembling a 

group. This advice parallels the findings of Mukahi and Corbitt (2004), who found that familiarity 

does not appear to positively influence the outcome of groupwork, as strangers may work better 

when they have better motivation and less distraction from social interaction. 

 

A better understanding of the factors that can influence the collaborative learning experience in 

CSCL environments is vital. One of the main contributions of this research is providing 

designers and educators of CSCL with a road map for success, a strategy to be partly or mostly 

followed by designers and educators of CSCL in order for the CSCL experience to be effective 

and efficient, and the next section provides detailed guidelines. For designers, the guidelines 

will help in designing CSCL tools through improvement and enhancement of the environmental 
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features. Educators who already use CSCL can use the guidelines to judge their current system 

and relate it to their students’ performance to uncover any shortcomings and improve the 

students’ collaborative learning experience. The guidelines support the affordances (Dalgarno 

and Lee, 2010) that emphasise the need for appropriate use of 3D in simulations, microworlds 

and contractive tasks; but however, this research results show that there are cautions about the 

ease of delivering the affordances of for motivation and engagement and in collaborative 

learning in SecondLife, as outlined in section 8.1.1 above by the contrasting findings of De 

Lucia et al. (2008) and Lindeman et al. (2009). 

8.3 Research contributions  

There are three main contributions to research in this area, the most significant being the CSCL 

guidelines (section 8.3.2) and the CSCL conceptual model (section 8.3.3). 

8.3.1 Contribution to existing literature and research methodology 

The literature review suggested that 3D virtual worlds may have potential advantages over other 

CSCL technologies (Witmer and Singer, 1998; Ijsselsteijn et al., 2004; Kish, 2007; Boulos et al., 

2007; Holmberg and Huvila, 2007, 2008; De Lucia et al., 2009a). The experiment (see Chapter 

7) investigated if virtual worlds can motivate more effective collaboration and learning than 

traditional CSCL environments showed that the SecondLife user experience was better 

Blackboard’s. However, the participants’ attitude ratings for SecondLife were worse than for 

Blackboard because of usability problems, and there were no differences in performance. In 

contrast to de Lucia et al. (2008) who reported few usability problems and effective use of 

avatars even with novice users, findings from this research was very different. It agrees more 

closely with Lindeman et al.’s (2009) experience of using SecondLife in committee meetings 

where problems with avatars and managing dialogues led to mixed results and users preferring 

face-to-face communication. No significant differences were found by De Lucia et al. (2009b) 

when they compared collaborative programming debugging in face-to-face and SecondLife 

supported groupwork, so they also found no advantage of SecondLife. However, their task, like 

this research, involved abstract, logical problem solving which may not leverage the presence 

and interactive qualities of SecondLife. This illustrates our guideline for appropriate task design 
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for CVEs. Overall, findings suggest that quick wins with SecondLife may not be easy to achieve 

unless thorough training is given; however, careful design of constructive tasks may realise 

educational benefits. These findings suggest that the advantages of SecondLife may be limited, 

although more research is necessary with a wider range of tasks. 

 

One interesting, if unexpected, finding was the emergent integrated use of technologies by the 

students, with SecondLife being used for discussion and in design for the collaborative meeting 

event, while Blackboard and more frequently Facebook provided learning support. SecondLife 

as a virtual world technology contributed towards the learning objectives of exploring 

technology, and the tutors noted that motivation enhanced by SecondLife was an important 

factor in the students’ performance. 

8.3.1.1 Leadership 

Previous research (Clark, 1996) has argued that in order for the students to succeed in learning 

collaboratively, they have to coordinate what they do and when they do it. Results from this 

research showed that leaders can have both a positive influence (Pattern A), when they act as 

project managers and coordinate activity; and a negative effect (Pattern B), if they prevent other 

group members from participation.  Although group success was associated with good 

leadership, the results showed that the CSCL technologies did not support leadership 

effectively. Technology could substitute for the role of leaders by reporting progress and 

updating members with what each member needed to do after each virtual meeting. This would 

also contribute towards shared awareness to coordinate group activity. 

8.3.1.2 Social relationships (familiarity) 

The literature contained contradictory views about the effect of familiarity between group 

members. Spiro et al. (1988) identified familiarity as an effective way to motivate students, 

through engaging in self-oriented activities; several authors posit the importance of social 

familiarity in remedying deficiencies in traditional learning methods (Adams et al., 2005; 

Mennecke et al., 1995). However, other authors (Maldonado et al., 2009; Dutson et al., 1997; 

Newcomb and Bagwell, 1995) assert that familiarity has no direct influence or negative effect on 

the effectiveness of collaborative learning. Supporting this view overall, the results of this 
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research demonstrate that there is no direct influence of pre-existing social relationships on 

groupwork performance. However, results from some of the studies do support Spiro et 

al.’s(1988) argument that familiarity can help in motivating the students in groupwork; for 

example, Group 2’s (Chapter 6, Study 4) strong pre-existing social relationships did help 

performance.  

8.3.1.3 Group cohesion and motivation 

Forsyth (1990), Shaw (1981), Guzzo and Dickson (1996), Gunawardena (1995) and Wegerif 

(1998) all found that social cohesion positively mediates group performance. Results from this 

research does offer evidence that good cohesion can improve groupwork performance, and that 

higher motivation between group members can increase participation and hence overall 

performance. 

8.3.1.4 Participation 

According to Liaw (2008) there is a direct link between participation and groupwork 

performance, and several studies reported improved participation between students working in 

CSCL environments (Hsi, 1997; Fjermestad, 2004; Janssen et al., 2007). However, our results 

argue that participation can have a negative as well as a positive influence on groupwork as 

lack of participation hinders performance; this will be discussed in detail below, in the CSCL 

conceptual model (Section 8.3.3.2).  

8.3.1.5 Awareness 

Although shared awareness was commented on by only some of the students, it did appear 

implicitly in many reflections on the limitations of both SecondLife and Blackboard technology, 

reinforcing Neale et al.’s (2004) view that such functions need to be improved; for example, the 

technology should be able to update group members with what each member needs to do after 

each virtual meeting. 

8.3.1.6 Contribution to mixed methods research methodology 

The concurrent triangulation mixed method was the main approach adopted in this research, as 

explained and justified in Chapter 3. The reason of adopting mixed methods research approach 

is because previous evaluations of collaborative technology have tended to follow either an 
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ethnographic approach (Jirotka et al., 2005, Hartswood et al., 2003; Orlikowski et al., 1995; 

Rosenberg, 2000) to investigate the context of use in depth, or focused on experimental 

analyses directed towards specific questions about collaboration (Bos et al., 2002; Arrow et al., 

2000; Damianos et al., 1999; Cugini et al., 1997). As mixed methods have been successfully 

applied in HCI (Murphy et al., 1999; Ormerod et al., 2004), so this approach is suitable for 

investigating CSCL affordances, usability and requirements. 

 

Using a mixed method research approach it added insights and understanding that might have 

been missed by a single method. Also, this approach provided stronger evidence for the 

conclusions through convergence and corroboration of findings. Another advantage of using 

mixed methods approach is increasing the generalisability of the results (Burke and 

Christensen, 2008). The mixed methods approach is demonstrating the advantage of combining 

quantitative and qualitative data. The performance data and attitude scores set the scene for 

the overall capabilities of the technologies, but the reasons for success or failure needed 

qualitative data to understand how user experience which may have influenced performance. 

So, as argued by Creswell and Plano Clark (2007), it is more than simply collecting and 

analysing both kinds of data; it involves the use of both approaches so that the overall strength 

of the research is greater than either qualitative or quantitative analyses alone. Furthermore, 

this research has provided evidence to support the claims of Saunders et al. (2007), Hughes et 

al. (1997) and Kane (1991) that using more than one method strengthens the validity and 

credibility of the analysis, presenting a more accurate picture of research findings and leadings 

to greater confidence being placed in the conclusions. Triangulation of findings help to improve 

the validity of the results, and  provided a more complete picture of the phenomena, enhancing 

this research credibility and improving the usefulness of conclusions as described by Bryman 

(2006).  

 

However, despite of the advantages realised from using this approach, there were also 

disadvantages. First, it was more expensive, as participants were paid for completing the 

questionnaires and volunteering for interviews. Secondly it was time consuming. The scope of 

the tasks and experience that could be investigated was limited, and longitudinal studies of 
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collaboration in context would also have been valuable in assessing the effectiveness of 

collaborative technologies, as recognised by Neale et al. (2001).  

Nevertheless, the use of concurrent triangulation helped the researcher to build a wider 

perspective of the phenomenon of collaborative learning in CSCL environments, proving to be 

an appropriate method in understanding how affordances for collaboration contribute to user 

experience, and how usability problems hinder user experience with consequent effects on 

performance. 

8.3.2 CSCL guidelines 

Synthesising the findings from the studies of virtual worlds (Chapter 5, Study 3 and Chapter 7), 

the previous section on the potential of virtual worlds (SecondLife) and the findings about the 

use of Blackboard described in Chapter 6, the following guidelines are proposed for the 

management and configuration of collaborative learning tools: 

Usability: Students should receive a complete training course introducing them to the features 

available in the systems they are working with.  

Social presence: Poor awareness monitoring should be reduced by requiring explicit identities 

to encourage more serious use and improve social discipline, enhanced by encouraging 

students to update their profiles at the beginning of the course, for example uploading 

profile pictures. 

Multiple communication channels: Provide a mix of communication channels, especially audio, 

with speech for immediate discussion, email for longer-term, asynchronous elaboration of 

issues, and document exchange for authored content. While speech is effective for dialogue 

and discussion in virtual worlds, text (instant messaging style) dialogue and email have 

merits in providing a persistent record of conversational history. 

Technology integration: We recommend the integration of other established CSCL technologies 

with SecondLife, such as Google Docs to focus on synchronous authoring of documents 

and meetings, and Blackboard to support interactive tasks and virtual meetings, and longer-

term constructive activities. Attention should also be paid to the positive role that social 

media (e.g. Facebook) can play in learning support, especially when students know each 

other.  
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Appropriate task design: Virtual worlds should be used for tasks involving demonstration of 

pseudo-physical effects and interaction with virtual artefacts, following the tradition of 

interactive virtual microworlds where interaction fosters causal learning (Moreno and Mayer, 

1999). 

Information access metaphors: Virtual learning environments should be designed with meeting 

and collaboration in mind rather than support for information-intensive applications. 

Document exchange objects could be added in SecondLife, e.g. bookshelves, document 

folders, filing cabinets, etc., to mimic desktop metaphors and facilitate information 

exchange.  

Avatars and transparent identity: Enforcing explicit identity encourages more serious use and 

improves social discipline, although this guideline may depend on the application context 

(for example, hiding identity can improve the contribution of shy individuals). 

Awareness: Considerable design and configuration are necessary to improve awareness in 

CSCL, remembering Gutwin et al.’s (1995) four types of shared awareness that should be 

catered for in CSCL: (1) Social awareness (e.g. What role will I take in this group? How will I 

interact with this group?), (2) Task awareness (e.g. What do I and others know about this 

topic and task? What steps must we take to complete the task?), (3) Concept awareness 

(e.g. How does this task fit into what I already know about the concept? Do I need to revise 

any of my current ideas in light of this new information?) and (4) Workspace awareness 

(e.g. What are the other members of the group doing to complete the task? How can I help 

them to complete the project?). Thus, any feature that can provide information for the 

students to find answers to the above questions can be beneficial. Examples are a shared 

tool to display the section of text each participant is looking at, allowing students to locate 

their partners’ focus of attention; and a tool to indicate where other users are located in the 

system, i.e. which thread they are reading, or what objects they are viewing or 

manipulating. 

8.3.3 CSCL conceptual model 

This thesis discussed the features of different technologies used for collaborative learning: the 

traditional 2D environment of Blackboard and the immersed virtual environment of SecondLife. 
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Patterns of use were discussed to explain the success and failures of these technologies, 

compared with face-to-face interaction as a baseline. Collaboration was investigated to 

understand how the students worked together. A conceptual model based on these findings is 

proposed for further validation (see Figure 8-1), illustrating the factors that can influence the 

effectiveness of collaborative learning. The model can benefit academic researchers, educators 

and groupwork practitioners such as employees in training organisations. Along with the 

guidelines the model is the main contribution of this research. Table 8-1 summarises the 

evidence from the research studies on which the model is based. The proposed model has 

three groups of components: (i) attributes of the CSCL technology (e.g. Communication, 

Usability and Awareness), (ii) attributes of the groups (e.g. Coordination/Cohesion, Social 

Relationships and Leadership) and (iii) attributes of individual learners (e.g. Motivation, 

Attitudes, Skills and Engagement).  

Factors 

Chapter 4 
Preliminary 

Study 

Chapter 5 Chapter 6 Chapter 7 

Study 1 Study 2 Study 3 Study 4 Study 5 Study 6 Study 7 

HCI-Master 
F2F 

CSCW 
Mixed CSCL 

ITMB 
ThinkTank 

ITMB 
SL 

HCI 
BB 

Experiment 
BB & SL 

Technology: 

   Reliability 

   Reviewability 

   Presence 

   Media richness 

   Communication  

   Usability 

   Awareness  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

* 

* 

* 

* 

* 

* 

* 

  

* 

* 

*  

* 

* 

*  

 

* 

* 

 

 

* 

* 

 

 

 

* 

* 

 

 

*  

* 

Group: 

   Leadership  

   Coordination 

   Cohesion 

   Participation 

   Engagement 

   Social relationships   

   Discussion structure 

 

*  

* 

* 

 

 

*  

 

* 

*  

*  

 

 

 

 

* 

* 

* 

* 

* 

 

 

* 

 

 

*  

 

* 

 

* 

*  

 

* 

 

*  

 

* 

 

* 

*  

* 

*  

* 

 

* 

* 

* 

* 

 

*  

* 

 

 

 

 

*  

 

* 

Learner: 

   Attitudes 

   Skills 

   Engagement 

   Motivation  

 

 

 

 

 

 

 

 

 

 

 

 

 

* 

 

 

 

 

 

*  

 

 

 

 

*  

 

 

 

* 

*  

 

 

 

 

*  

 

 

* 

 

* 

Table 8-1: Evidence of conceptual model factors 

* Indicated from qualitative data analysis;  Indicated from quantitative data analysis 
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Figure 8-1 summarises all the factors which have an impact on groupwork performance, based 

on the literature review (see model in Figure 2-9) and the studies themselves (see Table 5-19, 

Table 6-29 and Table 7-18). The CSCL model indicates the technology problems which hinder 

collaborative learning, where the technology does not support the elements/attributes in the 

model, that is the negative effects (represented by dotted arrows).  In addition to the positive 

effects (grey boxes and solid arrows), contradictions are highlighted in the pink boxes, showing 

where the same component may be either a positive or negative influence on groupwork 

performance. A discussion of each component of the model follows: 

8.3.3.1 Technology 

Communication: De Lucia et al. (2009a) found that learning performance in CSCL environments 

is strongly and positively related to the users’ perception of communication. The model explains 

that the richness of communication between group participants can positively affect the 

performance of the groupwork. Results from Chapter 6, where Bernnan and Clark’s (1996) 

criteria were applied (see Table 6-27), show that Blackboard met only two criteria out of eight, 

and needed improvements to fully support effective communication. Further, Blackboard failed 

to address four criteria (Visibility, Audibility, Contemporarily and Simultaneity). However, 

learning can occur (Group 1 in Term 2 08-09 conversation) and asynchronous communication 

may have helped reflection. 

 

Usability: CSCL technology should provide positive support for collaborative learning, however 

the studies showed (see Table 8-1) that usability was often inadequate and was perceived as a 

negative influence on groupwork performance (see Chapter 7). CSCL technology should be 

improved to help participation and student motivation by enhancing usability and providing the 

students with training courses introducing them to the available features. 

 

Awareness: The importance of social awareness within groups was apparent from the 

importance attached to face-to-face interaction and the users’ reflection on their experience. So 

while prior social relationships may not be necessary for collaboration (Maldonado et al., 2009; 

Witmer and Singer, 1999), some social familiarity does appear to promote group interaction and 
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performance. Although shared awareness was cited by only some of our users and the results 

show (Table 8-1) that the support for awareness was limited, reflections on the limitations of 

both SecondLife and Blackboard reinforce Neale et al.’s (2004) view that such functions need to 

be improved. 

8.3.3.2 Group 

Coordination and Cohesion: The model demonstrates some of the conflicts within the existing 

literature. For example, Straus (1997) and Straus and McGrath (1994) argued that students 

working in CSCL environments may have poor group cohesion. However, findings from Chapter 

5 provided evidence that good cohesion and coordination can improve groupwork performance. 

Furthermore, Chapter 6 shows that interaction, cohesion and coordination were more important 

influences on performance. CSCL technology should provide features (e.g. awareness, 

progress displays) that help the students to coordinate and organise their groupwork to produce 

better group cohesion.  

 

Social Relationships: Although this thesis found no direct influence of pre-existing social 

relationships (familiarity) on groupwork performance, the model includes them as one element 

of learners’ characteristics that can motivate them in groupwork. The model proposes a positive 

influence of social relationships on groupwork performance because some strong social 

relationships (Pattern A), such as Group 2 in Study 4, Chapter 6, were associated with good 

performance. These results support the conclusions of Olson and Olson (2000), Bos et al. 

(2002) and Barron (2003) that familiarity between group members appears to positively 

influence the outcome of groupwork. However, our results were inconsistent and suggest that 

good performance can appear in socially unfamiliar groups (Pattern B), such as Group 1 in 

Study 5. Thus the model also indicates a negative influence of familiarity on groupwork when it 

does not help discussion or promotes social chat, supporting the view of Mukahi and Corbitt 

(2004). Nevertheless, strong social networks (Pattern A) between group members can result in 

more frequent and more even activity pattern distribution, such as in Group 2 in Study 4, Group 

2 in Study 5 and Group 2 in Study 6. 
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Leadership: Another example of contradictory findings is the influence of leadership, as the 

empirical studies showed that leaders might have both positive and negative impacts (Pattern A 

or B) on groupwork performance, through either organising group activities or by-passing 

members’ opinions. Overall, good leaders seemed to be a common theme for group success, 

although qualitative results from Chapter 5 show that there was no consistent opinion about 

how technology can support leadership in CSCL environments.  

 

Participation: Other cases show factors with both positive and negative effect on groupwork 

performance. According to Liaw (2008) there is a direct influence from participation (Pattern A) 

on performance (see Figure 2-2), and it is illustrated as a positive factor because several 

studies reported improved participation between students working in CSCL environments (Hsi, 

1997; Fjermestad, 2004; Janssen et al., 2007), and more equal distribution than in face-to-face 

groupwork (Sproull and Kiesler, 1991; Finholt and Teasley, 1998; Cavalier and Bridges, 2007; 

Cavalier, 2008). This is supported by the results in Chapter 4 which showed that participation by 

all members was uneven in face-to-face collaboration, while Tan and Macaulay (2010) reported 

increased participation between students using CSCL in groupwork. However, CSCL 

environments can produce lower levels of student participation (Pattern B) (Lipponen et al., 

2003; Davis and Huttenlocher, 1995; Howell-Richardson and Mellar, 1996; Hewitt and Tevlops, 

1999; Hoadley and Linn, 2000). The results from Chapter 5 show both positive and negative 

(Pattern A&B) effects of technology on participation: positive (Pattern A) in Study two (see 

Table 5-9) when ThinkTank was used, but negative (Pattern B) in Study three (see Table 5-17) 

when SecondLife was used. The three studies described in Chapter 6 confirm that greater 

motivation (see Table 6-28) led to more participation between group members. 

 
Discussion Structure: Another example of contradictory findings is the influence of group 

members’ discussion structure. The structure of the group discussion either to be positive 

(Pattern A) as the group discussion network diagrams in Group 1 in Study five and Group 2 in 

Study six reflected the group usage of ‘Evidence’ and ‘Justify’ conversational actions to provide 

a proof of any ‘Inform’ or ‘Propose’ action and the use of ‘Comment’ to effectively elaborate on 

their each other discussion. In contrast, group discussion (Pattern B) can waste the group time 
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by social chat or the heavy use of ‘Report’ action to just report the group progress without any 

critique on the progress or discussion of the main groupwork topic such as Group 3 in Study five 

and Group 1 in Study six. 

8.3.3.3 Learner 

Skills: Collaborative learning has been claimed to enhance social skills (Gokhale, 1995; Cooper 

et al., 1990), cognitive powers and critical thinking (Alavi, 1994) and empower team-working 

(Finholt et al., 1986). Investigations in this work have provided evidence that good skills can 

improve groupwork performance and have demonstrated positive associations between the 

groups’ performance and their skills in managing groupwork.  

 

Engagement: CSCL technology may suffer from problems such as poor engagement 

(Dillenbourg, 2002; Irani et al., 2008; Lajoie and Wiseman, 2010). However, this research 

showed that the use of CSCL technologies (ThinkTank, Blackboard and SecondLife) can 

provide a good user experience. However, there were variations in engagement between the 

technologies, demonstrating (see Chapter 7) a higher level of engagement using SecondLife 

than Blackboard. 

 

Attitudes: Results from Chapters 5 and 6 showed positive associations between the groups’ 

performance and their attitudes towards groupwork. However, attitudes did vary between the 

CSCL technologies; for example, Study 3 showed that students were motivated to use 

SecondLife, although they preferred traditional ways of groupworking because of poor usability 

and unfamiliarity. Tan and Macaulay (2010) showed effective use of ThinkTank in collaborative 

learning, although again students preferred traditional groupwork. Research (Fjermestad, 2004; 

Thompson and Coovert, 2003; Baltes et al., 2002; Bell, 2005) also showed that although the 

use of Blackboard can have a positive effect on collaboration, students still perceived their 

discussions as more confusing and needed more time to reach consensus than students 

working face-to-face.  

 

Motivation: Generally, it has been argued that collaborative learning can foster academic and 

social motivation for learning (Ginsburg-Block, Rohrbeck and Fantuzzo, 2006; Ducheneaut et al., 
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2007; Salmon, 2009; Hew and Cheung, 2010, Kock, 2005; De Lucia et al., 2009a). Results 

reported in Chapters 5 and 6 confirmed that motivated group (Pattern A) members perform 

better, and the students’ response to SecondLife showed some promise in terms of increasing 

motivation and engagement in collaborative learning process. However the claim that more 

immersive CSCL environments can enhance collaborative learning performance (Ijsselsteijn et 

al., 2004); was not supported by the experiment results from Chapter 7 (Pattern B) where 

SecondLife, an example of immersive CSCL technology, did not produce the expected 

motivation from 3D interaction. The model therefore proposes a negative influence (Pattern B) 

of motivation on collaborative performance.  
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Figure 8-1: CSCL conceptual model 



 

 

8.4 Limitations  

Although this thesis has produced interesting insights into groupwork, there are some limitations 

and therefore improvements are needed in future research. First, this research was undertaken 

in a specific context, which focused on student collaboration and learning within a groupwork 

environment in a UK university, in some cases even in the same room. More realistic CSCL 

environments should be used to test collaboration at a distance. Secondly, a longitudinal study 

could investigate long-term impacts. Further investigation on conversational patterns and how 

these develop over time could provide ideas for promoting effective learning conversations.   

 

Third, the sample size was too small to permit analysis of causal relationships between the 

model attributes and learning. The sample size limited the use of statistical tests, preventing the 

generalisation of some of the results. Observing a number of students at the same time was 

difficult for a single researcher, possibly affecting the quantity and quality of the data that was 

collected. All the groups which were studied consisted of around five members, but the number 

of members, group composition and cultural background are all factors that might lead to 

different findings. Interpreting the results of the experiment was also limited by a possible 

experience effect, as most of the participants were familiar with Blackboard but not with 

SecondLife, although 15 minutes training in the latter was given at the beginning of the 

experiment. The experiment could be improved by recruiting people already familiar with 

SecondLife. Also, recruiting two groups of students (closely socially related and not socially 

related) could help in understanding the effect on learning of social relationships in different 

collaborative environments. 

 

In summary, the study of more cases, over different time periods, in different places, and with 

more participants interviewed, might produce different results and would certainly strengthen 

the validity of the findings.  
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8.5 Future work  

In spite of these limitations, this thesis has shown the importance of interaction in collaborative 

learning and has provided some techniques for future studies to analyse learning conversations 

in CSCL. In future studies I will explore different immersive and games-style pedagogical 

applications, such as interactive demonstrations, where avatar-mediated communication may 

be more effective. Other future lines of investigation are learning strategies and how these may 

be stimulated by immersive worlds and interactive tasks in SecondLife, and supported by more 

traditional CSCL technology. Longer-term case studies are necessary to investigate how such 

views may change with exposure to a diverse range of SecondLife applications. Longer-term 

studies may also elucidate whether users develop ‘work around’ to solve the usability problems 

in SecondLife, becoming more positive about it with increasing experience.  

 

The exploratory nature of this research enabled development of a conceptual model to show 

the factors that can have an impact on CSCL. More experimental studies are needed to 

investigate and validate the proposed model. This research concentrated on the students’ 

perception of collaborative learning; however, learning effectiveness can also be investigated 

from the practitioner’s side (the teachers) to give a richer picture of the process. The research 

described in this thesis will, it is hoped, encourage other researchers to continue with further 

studies into collaborative learning and educational technology, extend their investigations to 

support learning in different types of organisation.  
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10 Appendices 

Appendix 1: Blackboard Tools 

Tool Tool’s Description 
Used 

(Yes/No) 

Course tools 

Calendar Helps to store individual or group events No 

Contacts Helps to store an individual address book No 

Tasks Helps to list groupwork tasks and set up their priorities No 

Blogs 
Helps to write individual’s journal that can be shared with other students or 
with module instructor only. 

No 

Wikis Helps group of students to collaborate in creating and editing a mini-website. No 

Communication tools 

Announcements Helps the module instructor to announce important messages to students. Yes 

Discussion board 
Asynchronous online discussion allowing students in one course to 
communicate. Posts messages organised in a forum-thread structure.  

Yes 

Collaboration 

Synchronous online discussion enables module instructor and students to 
participate in real-time course discussions. Two types of collaboration tools 
are available: "Virtual Classroom" and "Chat." The "Virtual Classroom" 
enables instructors and students to browse the web, participate in question-
and-answer sessions, as well as chats. "Chat," on the other hand, provides 
the singular functionality of a chat tool. 

Virtual 
Classroom: 

No 

Chat: Yes 

Glossary 
Helps the module instructor to provide discipline-specific terms 
alphabetically. 

No 

Journals 
A journal is a self-reflective tool for students. Both the student and the 
module instructor are able to comment on journal entries.  

No 

Messages 
Messages are private and secure text-based communications that occur 
between students associated with a particular Blackboard course. 

No 

Rubrics 

Help module instructor to communicate to students the metric on which their 
work will be evaluated; consequently rubrics help students to better 
understand where to focus their time, attention, and effort. The rubric tool in 
Blackboard organises evaluation criteria for an assignment into a grid of 
columns and rows. The rows correspond to the various criteria for an 
assignment. The columns correspond to the level of achievement for each 
criterion. A description and point value for each cell in the rubric define the 
evaluation and score of an assignment. 

No 

Self and peer 
assessments 

The "Self and Peer Assessment" tool is intended for students to evaluate 
themselves and/or their peers within a Blackboard course. Instructors first 
create an assessment and then manage the Self and Peer Assessment 
using the interface this tool provides. 

? 

Send email 
Helps module instructors and students to send email to all or any users listed 
in the Blackboard course. 

No 

Test, Surveys and 
Pools 

Helps module instructor to create online tests, surveys and pools. 
No 
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Appendix 2: Interviews 

Appendix 2.1: Example of interview plan  

1) How did your group work together?  

a) Could you please tell me how you think people learn? 

b) What did you learn? (if anything!) 

2) How were roles distributed among members in the group? 

a) And tell me if there were any criteria for that? 

3) Any leadership?  

a) What was the criterion for identifying the leaders? 

4) Any disagreements between members? Why? And how were disagreements handled? 

5) During group discussion what would you say about the number of design alternatives 

generated? 

a) And the criteria to select among those alternatives? 

6) How would you describe the planning of group meetings? 

7) How well was group communication handled? In other words, how much effort was made 

by the group members to 

 Express the ideas clearly 

 Make relevant responses 

 Ask for clarification  

 Social chat was common 

 Make the space open for other members to contribute 

 Relieve tension  

 Encourage 

8) Was there any negative behaviour during group interaction? 

 Domination by a few members  

 Blocking by a few members  

 Withdrawal by a few members  

 Seeking recognition by a few members  

9) Do you think you learn more effectively from your friends rather than non-friends? 

10) Did you all get on well together? 

11) Did everyone collaborate, or pull their weight? 

12) If yes, why you think that you learn more from friends? 

a) How do they help? 

b) Any particular friends? 
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General comments about: 

Working in a group 

How did you share information? 

Did you discuss things outside the class? 
 Where? 
 How? 

Problems encountered and how resolved 

 

Technology used: 

1. In general, what types of technologies have you used to share information? 

2. What did you mostly like about the technology? 

3. What did you mostly dislike in the technology? 

4. What problems have you faced? 

5. What features would you like to add? 
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Appendix 2.2: Experiment interview plan  

1. Rank the environments according to your preferences? Why? 

2. Over the experiment, did you develop some sort of common approach? 

2.1 Can you tell me about your strategy for solving these problems? 

2.2 Did the strategy change over time? 

3 How could better decisions have been made?  

4 What kinds of behaviours helped or hindered the groupwork?  

5 What have you learnt about the functioning of this group?  
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Appendix 2.3: Transcript of sample interview 

Q: Okay, thank you for your time today and if we just start talking about your 

experiences in Blackboard please. 
A: Well my experience is that it’s been very... I haven’t used it so much unless I had 

to.  It’s a very slow platform and it takes long to load and not enough lecturers use 
them than like for more than just material.  We had something else, we had web 

CT before which was perfect with everything... with everything, much quicker and 
the you got the lecture notes so that was fine but with blackboard its meant to do 
so many more things but you don’t actually feel the kind of desire to do them 
because its complicated or slow or it goes back and forth, it doesn’t work properly 
so... so unless I have to, I don’t normally... 

 
Q: Any particular story that happens with you when you use the blackboard?  Maybe 

with you or one of your group members, by the way which group are you? 
A: I don’t know the number.  I was with... 
 
Q: With Ed and Tom, so you were in group 2. 
A: Oh okay. 

 

Q: Okay. 
A: Well often you were... firstly when you’re writing posts to each other, this is a 

standard thing that’s maybe not to do with, but still you’re... its difficult to see 
when something’s updated until you’ve already finished writing it up and like 
entered it into that window.  So you don’t always know what’s happening.  Often 
you write things at the same time and you write the same thing, its like talking at 
the same time but obviously when you do it in your conversation you notice and 

one stops but this way you might make the same points and its unnecessary posts 
and you write this whole long thing for like as a question or something and before 
you’ve finished they’ve already said, oh whoops by the way I said this and then the 
whole post is just unnecessary. 

 
Q: So are you talking about the disadvantage of the synchronised communication? 
A: Yeah. 

 
Q: So you mean that you would prefer for group work to have... to be provided with a 

tool to have like online chats? 
A: Yeah, chat is much better.  I mean its also difficult because its more difficult to 

distinguish who’s writing what an to see, it gets a bit messy on a chat window but it 
can definitely be optimised but... so that’s what I’m talking about, yeah. 

 
Q: Okay.  Does the blackboard affect your learning, like last term you had done some 

group work, totally face to face with your group members and this term you have 
been asked to use the blackboard so if you would compare your learning, your 
learning process, how did you learn last term and this term, did you the 
blackboard... does the blackboard... did any aspect of that... 

A: For me the only advantage with blackboard is that I can finally put material on 

blackboard.  The group work is much easier when you’re face to face, when you can 
obviously see who’s saying what and its not just a name, you can illustrate, you can 
make your point by... you can emphasise your point much better and things like 
emotion and like just emphasis is much easier to do in group work.  And also 
there’s the... it’s easier, if everyone’s not participating in a blackboard discussion 
then its not so easy to say like what do you think because you can’t find... you 

can’t talk to someone right, you can say Mr Smith what do you think but if Mr 

Smith isn’t even on their internet, you know, at his house maybe he’s watching TV 
or he’s somewhere else then you’re not going to know but when you have a group 
meeting everyone’s there and you know who’s not there and even... and also you 
know that even though everyone’s not participating, like everyone’s not, yeah, 
participating in the discussion they might still be there and listen and hear the 
discussion while you never know if someone’s reading all the posts or not because 

there’s a lot of posts, a lot to read and you can’t do the same kind of selective 
intakes of facts and information. 
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Q: So you think you learn more by face to face? 
A: Yes, definitely.   
 

Q: And what do you think if you did... if you had been not asked to use blackboard for 
this part of your assignment or your project would you prefer... I think you would 
prefer doing it face to face, right? 

A: Yeah. 
 
Q: What about the use of the blackboard, does it help to reach a better solution for the 

next part of your assignment because I think the last part of your assignment was 
to write an individual report on your experience, does that use of blackboard help 
you in reflecting...? 

A: Well yeah because I hadn’t used blackboard so much and especially these functions 
in my other courses or modules so obviously it helped me give a better 
understanding of what there is to do in blackboard and the functions and how it 
works.  So that makes a difference I guess but I might not have been able to write 

the same amount of things and the same things if I hadn’t used blackboard fro the 
discussion. 

 

Q: Okay.  Does blackboard motivate you to learn something? 
A: Not really.  No. 
 
Q: Okay, what is your primary motivation to learn something? 

A: I think it’s like... it’s inspiration if that makes sense like examples and experiences 
more with, like for example with HCI its like the interactive design.  Its more using 
maybe physical things or using, like using things that you like obviously and see, 
because with blackboard almost everything’s bad so... I mean its, obviously it 
serves a purpose, it has a function but the functions are so limited and there are so 
many better tools to use so you just compare it to them.  I’m more inspired by 

great tools or great functionalities that can... that will make me want to learn more 
about it. 

 
Q: Okay.  I’ll not repeat that but I’ll need your answer, so did you learn anything from 

using blackboard in this group work, in this particular group work? 
A: Well, yeah I learnt about blackboard but... and I learnt what to not do obviously. 
 

Q: What about communication, how to discuss, how to argue, disagree with the other 
members?  Have you learned how to deal with people using technology? 

A: I don’t think so.  I think its kind of... its due from... from learning about the people 
more.  It’s... it’s kind of a barrier so that you don’t have to either look at yourself or 
you don’t have to kind of... you’re not as responsible for yourself so I find it much 
more, I don’t know giving to have a group discussion. 

 

Q: Okay.  You just told me that... if you will compare because we are moving now to 
some questions about comparing blackboard with other technologies, so you were 
telling me that you would be more motivated with like a better like tool or a perfect 
or amazing tool and blackboard is not that good.  So can you please tell me or list 
for me the other collaborative technologies that you have used before and then 
please I’ll ask you to rank blackboard... to rank them and to tell me where you will 

place the blackboard between them. 
A: Oh okay.  So I’ve used... is this any communication tools or...? 
 
Q: Any collaborative tools for your... for formal use, for your learning or maybe for 

your... any group work that you have done for the University. 
A: Oh okay.  So I’ve used, different tools for different things, often I combine them 

but there’s messenger tool like MSN messenger, for the fast communication and 

there is also [unclear – 09.30] for style sharing and collaborative editing as which is 
very useful which has been amazing in my architecture module. 

 
Q: A bit similar to Google docs? 
A: Its similar, no it’s more for just files, not for editing, you edit them yourself with 

your own like tools but it’s still useful.  I have used Google docs as well for some 
things but it ended up being... its more difficult because it requires you to 

constantly use the web browser instead of using a more convenient as Word or 
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Excel or something but I have used it as well.  And then there’s... some people use 
Facebook, I’m not sure a common Facebook user, I don’t use the Facebook chat but 
its useful to maybe find people when... because a lot of people don’t use anything 

but Facebook but for me it hasn’t been used as a collaborative tool.  Its more... 
maybe I’ve decided on a meeting here and there but only a very few, like very 
rarely so I don’t know how I would... they all serve different purposes so I don’t 
know how to really compare them to blackboard but what I’ve used most frequently 
I can tell you is Job Box and then probably MSN and then Google docs although not 
for University so much between friends and between my housemates and things 

like that.  And then blackboard would come far down. 
 
Q: Thank you.  So maybe I could understand that you are looking for something easier 

to share information, to share documents between the members and to have the 
ability to amend those documents. 

A: Yeah, but its also... a big part of why I don’t like blackboard is because its not so... 
like its very inconvenient in like it takes very long to load and its not very quick and 

its not very user friendly, its very cluttered, its like... there’s very few settings, you 
can’t decide what you want.  For example, when I go into a course module and 
course content it automatically opens up or tells me to save the first file even 

though I haven’t even picked it but its the first one that comes up and all these 
things it makes me not want to use it and so that’s why... that... maybe the 
functions are useful but its the fact that they’re limited or I don’t use them so much 
because its slow and its not so like...  

 
Q: Maybe you’ve had some usability problems? 
A: Yeah. 
 
Q: Okay.  So could I consider what you have mentioned now as disadvantages of 

blackboard? 

A: Yeah. 
 
Q: Okay.  Can you please tell me the... what you think that the advantages of 

blackboard could be? 
A: Well... 
 
Q: If you can see any. 

A: No, the advantages for me has only been the fact that you can find all the course 
material on blackboard and yes there are group discussions with lecturers but the 
disadvantage is or the problem with that is that lecturers don’t use blackboard 
enough, they don’t get on blackboard every day and neither do the students 
because its not useable.  So, and it did happen in one of my modules that we had, 
our lecturer always went on blackboard like every hour or something and you could 
have a discussion, you could post a post and she would reply to them quickly but 

that’s very rare and it doesn’t happen... none of the other lecturers even offer, 
even tell you to use the forum or anything.  And there are no... like there is an 
announcement function but there are... there are never any announcements and so 
that’s why, there are advantages but they’re not utilised. 

 
Q: Not a proper use from both sides, students and the academy? 

A: Yeah. 
 
Q: Okay.  Now we’ll move, I’ll ask you a number of questions about your 

communication and your interaction with the group members.  How did you interact 

with your group members? 
A: On blackboard or...? 
 

Q: If you could tell me... 
A: Well we... it started off with a... with the group discussion in the lecture, we 

decided on some general topics and it was very, like everyone kind of participated 
and we gave our opinions on what we thought we should focus on for the 
presentation and things and then the next lecture after we were supposed to do 
just the blackboard discussion and so it was a bit odd because we were all sitting 
next to each on blackboard discussing... but it was... it took some time to get used 

and... but in the end it was... we started posting about a subject and just from 
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people posting about different topics and then we replied to them and some of 
them... some of the topics stayed and some of the topics evolved into other topics.  
People got a bit, like when you reply to one post you didn’t bother making a new 

topic about, like one thing was about poking and then you really wanted to relate 
that to messaging but you couldn’t be bothered to do another topic so you just 
replied to it and started your own thing about messaging instead so it was a bit 
confusing but in the end, as long as you titled your post properly it was fine and it 
was quite a... it was good because you could go back, you could go back and see 
where the discussion had come from and what different people had said which you 

can’t... that’s another advantage for you, which you can’t do in a group discussion 
because obviously there’s no transcript.  So there is the chance that it would 
happen, you know, there’s a history and that’s good, that’s useful but... yeah, so 
that was a bit odd but then in the end we decided as well to meet up, to tie the 
presentation up, we couldn’t do it just on that, we didn’t find it, we found it too 
difficult so we decided on blackboard to meet up off blackboard. 

 

Q: Okay. 
A: And then... 
 

Q: So I’ll ask you now to compare your interaction or communication while you were 
on blackboard and face to face, what was your experience? 

A: Well, I found it for me because I didn’t post so much on blackboard because I found 
it a bit difficult to kind of get in, yeah, to kind of get into the conversation because I 

wasn’t as quick and then two people are having a discussion on blackboard and as 
soon as you have replied someone else has already replied to that and then it got... 
maybe two people had replied already and then the conversation has gone 
somewhere else and what you posted is irrelevant and so therefore I found it more 
useful to interact like face to face in a group because you could get your own point 
through better.   

 
Q: So you told me that it was a bit odd when you had that discussion to be done on 

blackboard while you were sitting in the same room.  So did you talk to your friends 
or to the other group members while using blackboard? 

A: No, I actually didn’t.   
 
Q: You didn’t talk to them face to face? 

A: No.  It was like maybe one or two people saying like this is weird but I didn’t talk 
about the discussion.  Yeah. 

 
Q: Okay. 
A: Only on the blackboard actually. 
 
Q: Okay.  How have you felt about having this private space to your group only to...? 

A: I don’t know.  I didn’t find that it made a big difference.  Obviously I’ve had a group 
discussion and it doesn’t make a difference if the other groups are in the same 
room as long as I... the noise obviously, but as long as you’re not affected by that 
then it didn’t make any difference. 

 
Q: I mean the private discussion space on blackboard because on blackboard your 

discussion was in a private area.  You only, the members who can see your 
discussions and the instructor or the lecturer so how did you feel about that?  Was 
it like a necessary thing for your group? 

A: I think it’s necessary in the way that, so that only the group can post.  But I 

didn’t... well for me it didn’t make a difference if others could read it or not because 
I... in the end it might be an inspiration to read the other group’s things and it 
might be useful to get info from other people that’s not in your group and then you 

can apply it to what your group is doing but the fact that only your group could 
post is useful so that you know that like loads of other people wouldn’t be... it 
would be like adding in and then you don’t know who’s doing what. 

 
Q: Okay.  Where there any difficulties during your blackboard interaction or 

communication, you told me about one thing when you are missing the... maybe 
you are posting something and then the other one jumping to another topic so, 

apart from that difficulty do you have any difficulties? 
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A: I don’t... no it’s pretty straight forward.  Its more the unsynchronised updates 
because you have to go... you have to finish your posts or close the post before you 
can see if someone’s updated while other applications have like a synchronising in 

the background. 
 
Q: What about the new messages, did you have difficulty to know that you have a new 

message or a new post? 
A: Yes.  That’s a big thing as well because you don’t get a notification and there’s no 

way of... not even when you sign into blackboard do you get a notification, you 

have to first click HDI and then you have to click group discussions and then you 
can see how many new posts in there, they are bold if they are new posts and it 
still won’t say how many new, it’ll say there’s 113 and... it might say how many 
new ones but still you have to go like, you have to do three or four clicks before 
you see that there are new posts.  You don’t get an email, you can’t even tell them 
to send you an email. 

 

Q: Okay.  So you’re saying that you needed notification, if you had like 113 messages 
will you be happy to receive 113 emails, notification emails? 

A: Well I don’t know.  It’s very odd.  Perhaps, I mean I do get notifications for 

example in Facebook and some, or my email comes anyway in groups, the 
notifications, not from Facebook but from other social networking sites but at the 
same time, in a group session where you have 100 messages, yes it might be at 
least an idea to have them on the first stage of blackboard so they sign in and 

quickly see if there’s something new so you don’t have to go through all the steps 
as an alternative to at least getting notifications. 

 
Q: Yeah.  Can I ask you if you were like playing a leader in your group or not? 
A: No, I don’t think so. 
 

Q: Okay, then I will ask you about how did your group organise themselves, offline 
and on blackboard? 

A: What you mean in...? 
 
Q: In both situations.  Face to face, did you have a leader? 
A: What do you mean as roles? 
 

Q: Yes.   
A: No, we had predominant like posts, like we had people that posted more or people 

that started posting but I didn’t get the impression that we had somebody that was 
the leader, it was very... 

 
Q: But everyone was pulling their weight...? 
A: There was one person in the group that we didn’t see any posts from and that we 

didn’t see in our group meeting either and I don’t know if there was a reason or not 
but we didn’t have much contact with her.  But apart from that we were all, we 
were all pretty much equally... like we wrote... some wrote a bit more and some 
wrote a bit less, for example, I don’t use Facebook so much so I had a bit less to 
say but still I didn’t get the impression that we had as much of a leader, I mean 
yeah there were people that took more initiative maybe and posted more and I 

wasn’t one of them but still, a leader, I don’t know. 
 
Q: Okay.  Then how did you organise yourselves?  Your own, as a group? 
A: We... I think we just... in the beginning we just decided on the topics and I don’t 

know really what you want out of me here but... and then on the blackboard we 
discussed... and we also kind of tried to focus on what was going to be in the 
presentation and then in the end we organised just to meet up and that’s when we 

decided who was going to present and... 
 
Q: So you were always like agreeing and want to do the next step? 
A: Yeah. 
 
Q: You gather either face to face or on the blackboard saying we need to, okay we’ll 

go to this topic and we are doing this thing? 

A: Yeah. 
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Q: Okay.  So this is your way to organise your group work.  How did you as group 

members manage your disagreements or maybe if you had any conflicts? 

A: We didn’t seem to have that much... when we had some, not disagreements but 
contradicting arguments perhaps we just choose to present them both and to do 
like a contrasting presentation instead of trying to make one of them right and one 
of them wrong. 

 
Q: Okay.  Okay, a good way.  How did you agree and again in your presented topic 

you told me that you were discussing different things about Facebook and then you 
ended on a presentation about poking, yeah? 

A: Yeah. 
 
Q: So how did you agree on that topic? 
A: Well we got most of our... we got all the ideas from the blackboard session and 

then we agreed on what to... what to put in the presentation during the group 

meeting.  So we...  
 
Q: And how did you select and choose poking to be your presentation topic? 

A: I think it was the one that we found most diverse in our group discussion on 
blackboard, we had many different views on it and therefore it sounded more 
interesting than the others that we just wasn’t agreed on kind of thing so that’s 
why it was more interesting and that’s why we presented on it. 

 
Q: Okay.  Can you tell me about the discussion, how do you feel that your discussion 

went on the blackboard and when you are face to face?  Which one’s more richer?  
Like maybe more convenient for yourself? 

A: Well obviously blackboard is convenient because you can just sit at home and that’s 
nice but still most of our discussions were in lectures when we were all on 

blackboard and perhaps you make more effort when you’re on blackboard to 
actually like get like good posts but at the same time I find that my... sorry, my... 
my thoughts are more like inspired in a face to face discussion because I think 
quick and I... when someone says something I can relate it to what I’m thinking 
and then I can get it out as an opinion while when I’m on blackboard I read like 
loads of things and then I have to like kind of weigh them and everything and then 
I can put my own opinion there.  Its not as quick, its not as intuitive. 

 
Q: Okay. Now I’ll move to ask you about your relationships with the other group 

members so in general do you think that... its not... before that I think you were 
like six members including yourself.  Am I right? 

A: Yes.  But we didn’t see one of them so... 
 
Q: Okay, of those five maybe and can you please grade for me your relationship?  If I 

tell you the rate is from one to seven, seven means he or she is a very close friend, 
best of friends and one for those who just met during this group work. 

A: Well all of them actually I didn’t know before.  In my other group work I was in a 
different group so I didn’t know these people at all. 

 
Q: You just like met them during this module, so will you rate them like one or two 

because they are not like friends, right? 
A: Yeah.  They’re not friends, I don’t, like I don’t them by the way.  Like nowadays, 

you know, I talk to them more than I did before but... 
 

Q: So, yeah, your relationship has improved at the coursework? 
A: Yeah, because now I know their names but yeah... 
 

Q: Okay.  So what about your group work last term, do you know the people that you 
worked with them before, are they like a friend? 

A: No, I knew them, I used to sit with them in the lectures and stuff so I knew them a 
bit more and from other lectures, maybe like a... but I don’t talk to any of them on 
my spare time. 

 
Q: Okay.  So they are like maybe a three? 

A: Maybe a three, yeah. 
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Q: So in general do you think that you learn more effectively from friends rather than 

non friends? 

A: I... no.  I think the opposite actually.  I found it much more giving maybe... 
maybe... maybe it makes a difference because I know my other group, they were 
all quite close friends and in this group, some of them were close friends but still, I 
don’t know, I found it more interesting, more like newer thoughts and everyone 
didn’t have the same opinions.  It was a more diverse group as well.  One person 
didn’t use Facebook at all anymore, one used Facebook loads, I use it like in-

between, a bit less and so therefore it was... I found it much more interesting than 
with the others who were, they talked to each other anyway and they were such a 
close group so... so it doesn’t only make a difference what relationship I have with 
the group but what the rest of the group have with each other compared to me 
because I don’t spend so much time with my course mates, I have friends outside 
the University instead. 

 

Q: Okay.  So you think that you could learn more from the non friends, rather than 
friends? 

A: Yeah, I think so.  That’s been my experience actually. 

 
Q: Okay... 
A: Because you don’t have the same opinions, like with friends it all seems the same, 

you’re kind of similar people often. 

 
Q: Same.… from the same like knowledge space? 
A: Yeah, exactly.  So... 
 
Q: But if I ask you, don’t you feel more comfortable in discussing things and you will 

not care about, I think your ideas, like the contradicting the other person or not if 

you are discussing with a friend because you know that this friend will not take it 
that serious or maybe... so you’ll feel more... 

A: Well no, I just find it easier kind of when you don’t have to, like when you don’t 
have to prove or you don’t have to show you... when the person you’re discussing 
with don’t already know who you are then you can... your opinions have like a 
clean slate and aren’t affected by their opinion of you, if that makes sense. 

 

Q: Okay.  And the blackboard, do you keep your interaction with the special people or 
are you like... do you communicate with special people in your group or you can 
communicate with anyone? 

A: Well I don’t have any communication tools with anyone else on blackboard do I. 
 
Q: No, I meant in your discussion boards when you are posting, do you like to contact 

one or two of the group members? 

A: Oh okay.  No, it’s much more about content.  I just write for... on the posts that I... 
that I think makes a difference or that I think are interesting to post on. 

 
Q: Okay, so its more about the content, not about the person. 
A: Mm hmm. 
 

Q: To a question now about blackboard, I think you have used only a little, a few 
features or tools in the blackboard to share information and towards discussion 
board, have you used any other tools in blackboard as a group? 

A: Before I’ve used, like in other modules I’ve used the chat function. 

 
Q: Okay.  How did you find that, was it...? 
A: Well I always compare it to other chat functions but I found it a bit... I don’t know, 

its a chat function, they all work the same, obviously there are different ways you 
can do it with and there are no rules for like images and customisation of your text 
and stuff which makes it maybe a bit more difficult to kind of organise who’s saying 
what.  But apart from that, I don’t know, it was last year, I can’t remember so well. 

 
Q: Okay.  So comparing it to the other chat tools you not find it that easy. 
A: No, I find other chat tools better. 
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Q: Okay.  What features would you like to add or edit on the blackboard, I know you’ll 
tell me a lot of things should be edited but any thoughts about something that you 
would like to add to blackboard to make it more effective learning or for group 

work? 
A: Well I don’t know, firstly I don’t understand why the chat function has to be 

activated by like an administrator.  I don’t see why you can’t be there all the time, 
apart from the fact that its so slow and it would slow it down even more but apart 
from that like for chat functions and stuff like and maybe you can see who’s on 
blackboard like you can do in [unclear – 33.29] I think and this way you can see 

who you can chat to and not. 
 
Q: Okay. So if you would compare [unclear – 33.38] with blackboard would you prefer 

[unclear – 33.42] more than blackboard? 
A: I’ve used very little of [unclear – 33.44]. 
 
Q: Okay. 

A: And as well I’ve sent... I think I’ve sent one message to someone on [unclear – 
33.49] and it took two minutes before the person got the message.  So its not very 
quick either and its not either... its not a chat function either.  The messages just... 

but you can see who’s there and then you can send them a message. 
 
Q: Okay. 
A: It’s like... no, I don’t know what to compare it to.  But it’s... 

 
Q: Like maybe the tool on Facebook where you could see the online people, the people 

that [unclear – 34.18] 
A: Yeah, but it still is a chat function isn’t it. 
 
Q: Yeah, still we could see who’s online and then we could establish a chat. 

A: Yeah, but... but all you do... yes, but this doesn’t have the chat, like in [unclear – 
34.30] it doesn’t have the chat, it’s just like you can see who’s online and then you 
send them a message. 

 
Q: Oh okay. 
A: Like in Facebook you can see who’s online and then you put something on their wall 

which isn’t very useful. 

 
Q: Okay.  Would you like to add anything about blackboard?  Anything that you would 

like to mention about your experience or about your group work? 
A: Well I think I’ve mentioned most things. 
 
Q: Okay.  Have you got a very effective discussion, do you think that you have done 

well as an overall...? 

A: Yeah, I think so.  Yeah, I thought it was a good discussion. 
 
Q: Okay.  Now we’ll discussion the general comments about your group work, if you 

want to tell me anything about... if you discuss things outside your class generally, 
if you had any group work, not about this particular group work, any group work, 
did you discuss things outside the classroom?  Do you usually meet up...? 

A: Yeah, we’d meet up and stuff, yes. 
 
Q: Okay.  And where, is that usually in campus, off campus? 
A: That obviously depends... 

 
Q: It depends. 
A: Yeah, it depends. 

 
Q: How often? 
A: When required.  It very... very much depends on what you’re doing and what the 

work entails.   
 
Q: Okay, any problems encountered for group work, people not pulling their weight? 
A: Yeah, its happened. 
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Q: Okay.  How did you resolve that? 
A: Well, one... like... its happened once, in one group when we had a different like, 

when it was difficult and when it made a difference and then we contacted this 

person a lot and in the end we weren’t completely happy but in the end he pulled 
more or less his weight. 

 
Q: Okay.  What about the person this time in your group?  
A: We just didn’t hear from her. 
 

Q: Okay, you don’t know. 
A: No, but it didn’t make such a big difference for us. 
 
Q: Did you report that to the lecturer? 
A: I don’t even think so.  I don’t think we bothered so much because when it didn’t 

affect our work as much then you kind of don’t want to make it worse for that 
person for example.  Maybe... they won’t get the points because they’re not in the 

discussion and you can see that when you look at the group discussion but you 
don’t have to make it worse for them like that.  When it makes a difference, when 
we have a lot of work to do in like a different group and they’re not doing that then 

obviously you need to let someone know so that your group doesn’t get a lower 
grade just because of that person. 

 
Q: Okay.  Last question.  What do you think about technology, in the sense you know, 

what do you like and dislike about using technology in your group work?  Any kind 
of technology? 

A: I don’t know.  I like the live kind of discussion that can also be online and like the 
more live the better obviously as in like the synchronised updates, so that you 
can... its more... yes, just live I guess is a good word and that’s what’s makes it 
useful and if its a chat or if its a like a, you know, voice and video conversation or 

anything like that. 
 
Q: Okay. 
A: As long as its quick and easy to use and that, I’d say its all the same. 
 
Q: Okay.  And this is what you like.  What about... what kind of stuff do you dislike 

when you are using technology? 

A: Well anything that’s slow, takes time and slows down your computer and anything 
that... I don’t know, is less easy to use I guess.  I don’t know how to give any 
better than that. 

 
Q: Okay.  Thanks a lot for that and... 
 
[End of Recording] 
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Appendix 3: Observation plan 

Group  .......... 

Seating arrangement diagram 

 

Define subgroups, if there are any 

No. Lang. Sex Ethnic  

1     

2     

 

 

Leader ID Gender 

Identification criteria 

Speaking %  Proposing %  Organising %  

      

 

Activity 

Frequency of activities observed over ten minutes 

1 2 3 4 5 6 7 8 9 10 

Reading           

Drawing           

Discussing           

Taking notes           

Negotiating           

Agreeing           

Disagreeing           

           

 

Members Roles Inclusion/ Exclusion   

1  1  2  3  4  5  6  7  8  9 10   

2  1  2  3  4  5  6  7  8  9 10   

 

Critical incidents notes: (e.g. why disagree, explanation, tutoring) 
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Appendix 4: Questionnaires 

Appendix 4.1: Preliminary Study Questionnaire  

Part One: Participant Details 

 

Name: ______________________________________________________________Group No. ________ 

Gender:  Male    Female 

Age:  18 – 25   26 – 35   36 – 45   46 and above 

 
Part Two: Social Network 

1) Please complete the following details for the students in your group with whom you feel 
you have a personal relationship. (State ONLY the details of those you knew before 
meeting during this class) 

Initials of 
your friend 

How would you rate 
your social 
relationship? 
(Please, indicate on 
a scale of 1 – 7 
where: 
1 is Casual 
Acquaintance, and 
7 is Very Close) 

How frequently do 
you meet your 
friend? 

Please Specify: 

Daily (D) 
Weekly(W) 
Monthly (M) 
Other (______) 

When did you last contact 
him/her? 

Please Specify: 

Within last 2 days 
3 – 7 days ago 
15 – 30 days ago 
Other (______) 
Never 

Please rate the 
importance of the 
following 
communication types 
in order: 

Face-to-Face 
Phone 
Email 
Internet 

   
Face-to-
Face 

By Phone (P), 
Email (E), over 
the Internet (I) 

 

Example: 
JP 

5 W 3 – 7 days E, last 2 days 1, 4, 2, 3 

      

      

 
Part Three: Group Work  

2) Have you participated in group work before? 
 Yes (Please, answer 3 to 5)  No (Thank you for your cooperation) 

3) Was it through: 
 Face-to-Face communication 
 Computer system (Please, specify the name of the system _____________) 

4) How many times have you been involved in a group experience required for a course? 
 1 – 5   5 – 9   10 – 14   15 and above 

5) Overall, how positive were your group work experiences? 
 Very positive  Positive  Neither  Negative  Very negative 
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Appendix 4.2: Study 1 questionnaire  

Note: Participants were required to rate their responses to these and following questions on a 1-

7 scale, from 1 = most negative to 7= most positive; and/or to add supplementary information 

where appropriate. 

 

At your stage of working in a group, please complete the following: 

1) Please rate your attitude towards working in groups 

2) To what extent have the other group members motivated you?  

3) What would you say about the level of consensus on the decisions?  

4) How would you rate the coordination of members’ efforts in group tasks?  

5) How would you rate your group’s cohesion (worked well together)?  

6) How would you rate your group’s ability to manage conflicts?  

7) How would you rate your progress towards achieving your group work goals?  

8) Please rate the overall performance of your group  

9) How would you rate the level of the: 

Commitment among members 

Members liking each other 

Trust among members 

10) How would you rate the level to which the following skills were carried out by group 
members in accomplishing a task? 

Elementary clarification (i.e. identifying related elements, reformulating the problem) 

In-depth clarification (i.e. defining the terms, identifying assumptions) 

Inference (i.e. drawing conclusions, making generalisations, identifying implications) 

Judgement (i.e. judging solutions) 

Strategies (i.e. proposing one or more solutions, deciding on the action to be taken) 

Processing information (i.e. evaluating information, organising it conceptually) 

11) How would you rate the level to which the following skills were carried out by group 
members in managing the learning process? 

Evaluation (self appraisal or verification of one’s knowledge - i.e. commenting on one’s 
manner of accomplishing a task) 

Self-awareness (ability to identify the feelings and thoughts connected with a given task 
– e.g. being pleased to have learned so much) 



 - 296 - 

Appendix 4.3: Study 2 questionnaires (ITMB, ThinkTank)  

Pre-practice group work questionnaire: 
Note: Parts 1 and 2 follow the pattern of Appendix 4.1 

Part Three: Group Work  
1) Was your participation in group work before through: 

 Face-to-face communication 
 Computer system (please, specify the name of the system ______________) 

2) In general, do you like group working? 
 
 

Post-practice group work questionnaire: 
Part One follows the pattern of Appendix 4.2. 

Part Two: 
You used ThinkTank technology in your groupwork at the beginning of the semester; please 
complete the following: 

1. In your opinion, what was the main purpose of ThinkTank? (Note: you may select more than 
one option) 
 Learning tool 
 Brainstorming tool 
 Entertainment tool 
 Communication tool 
 Chatting tool 
 Other, please specify _______________________ 

2. What was your first impression when you used ThinkTank (Note: you may select more than 
one option) 
 Very lost 
 Just a little lost 
 Bored 
 Little bored 
 Not bored 
 Excited 
 Other, please specify _______________________ 

3. Using ThinkTank for the class added more: (Note: you may select more than one option) 
 Enjoyment 
 Technical hassles  
 Interaction with your tutor 
 Interaction with classmates 
 Other, please specify _____________________ 

4. How would you rate the effectiveness of using ThinkTank for idea generation? 
5. How would you rate the level of interaction and participation using ThinkTank as compared 

to face-to-face brainstorming sessions for: 
Yourself 
Other members of your group 
Your instructor 



 - 297 - 

Appendix 4.4: Study 3 questionnaire (ITMB, SecondLife)  

Participant’s interests and experience questionnaire  
1. Which of the following best describes you?  

 I am sceptical of new technologies and use them only when I have to.  
 I am usually one of the last people I know to use new technologies.  
 I usually use new technologies when most people I know do.  
 I like new technologies and use them before most people I know.  
 I love new technologies and am among the first to experiment with and use them.  

2. Why might you like to engage in a virtual world? Because, it is a way to have  
 Fun       To make money  
 To meet people     To learn 
 Other, Please Specify _________________________________________ 

3. Using SecondLife in the class added more: (Note: you may select more than one 
option) 
 Enjoyment 
 Technical hassles  
 Interaction with your tutor 
 Interaction with classmates 
 Other, please specify _____________________ 

4. How would you rate the level of difficulty for the following when using SecondLife? 

Registration 

Moving around 

Transportation 

Appearance modification 

Inventory 

Searching 

Communication (e.g. chat, voice) 

Giving presentation 

Invoking web applications 

Other, ______________________ 
 

5. How would you rate the help received by the lab assistants in learning how to use these 
tools?  

6. Did you have the chance to practise your event before the actual time? 
 Yes (How long _________)     No  

7. How do you feel about presenting your project deliverables in SecondLife for employer 
feedback? Are you inviting any employers for your event. 

 Why? 
8. How suitable in your opinion was the area of the MBS island? 
9. Did you like the design of the MBS island rooms? 
10. Did you find it easy to navigate on the MBS island? 
11. Can you make any suggestions for improvement in the design of the MBS island? 
12. Can you please rate and then comment on the following overall experience using 

SecondLife: 

 Your participation level with your group members when you are in SecondLife and 
not in Face-to-Face meeting. (e.g. ensure equal contributions from team members, 
give honest opinions on ideas, question ideas) 

 Your creativity as a group when you are in SecondLife. (e.g. freedom for the 
members to create their own ideas/knowledge) 

 Your level of engagement in SecondLife. (e.g. the group applied more effort to the 
task) 

 Your level of understanding in SecondLife. (e.g. does the use of SecondLife guide 
you into a deeper level of understanding of theory through practice) 

 
Collaborative learning technologies 

1. Generally, can you please rate your learning through the following technologies: 
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Text-based conversations over e-mail, IM, and text messaging 
Programs I can control, such as video games, simulations, etc. 
Contributing to websites, blogs, wikis, etc. 
Virtual Learning Environments (e.g. Blackboard, Moodle) 
Running Internet searches 
Creating or listening to podcasts or webcasts 
 

2. How often do you use the following web-based tools?  
Facebook 
Flickr 
MySpace 
Web blogs 
YouTube 
Skype 
Wiki 
Other: ____________ 

 
3. What is your opinion about the following statements? (Please answer the questions 

about your formal use regarding the following collaborative learning technologies) 
 

For each of Blackboard, SecondLife and Facebook, indicate your level of agreement with 
I get more actively involved in courses that use it. 
The use of Blackboard in my courses improves my learning. 
The use of Blackboard enables me to learn when/whereever I am. 
The use of Blackboard enables me communicate with my group 
members anytime/anywhere. 
I get more motivated in courses that use it. 
I skip classes when materials from course lectures are available on it. 
 

SecondLife 
4. In your opinion, what was the main purpose of SL (Note: you may select more than one 

option) 
 Learning  
 Brainstorming  
 Entertainment  
 Communication  
 Social  
 Other, please specify _______________________ 

5. How would you describe your in-class experience of learning in SL? [1-7 scale] 
6. How would you rate the effectiveness of using SL for learning? 
7. How would rate your motivation during this module? 
8. Avatar’s appearance and identity: How did you feel about using a different name and 

appearance than your own? (Please rate your preferences) Why? 
 Prefer using your real name 
 Prefer using a different name 
 Prefer using similar appearance to yourself 
 Prefer using a different appearance 

9. Presence: How natural did your interactions with the SL environment seem? 
10. How aware were you of events occurring in the real world around you? 
11. How much did your experiences in SL seem consistent with your real world 

experiences? 
12. How compelling was your sense of moving around inside the SL environment? 
13. How involved were you in the SL experience? 
14. How effective was the sense of perspective (depth of field)? 
15. Communication: (with your group members, tutor, employers, others in SL): Did you 

find the chat tool suitable for communication? 
16. How important was it to you to open the Chat History Box to catch up with a 

conversation? 
17. Did you chat with other students in SL while the tutorials were running? If yes, what was 

the purpose of the chat _________________________________________ 
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18. How formal was your conversation with your (a) Group members; (b) Tutor? 
19. Interaction: How would you rate the level of participation in SL as compared to face-to-

face teaching-learning sessions for: 
Yourself 
Other members of your group 
Your instructor 

20. Opinions about the experience: How would you rate the following aspects of SL to 
assist your learning? 

Realistic 
Interactive 

Fun 
Arouse interest 

Effective in gaining knowledge  

Updates course related information 

Improves collaboration 

Improves communication 

21. What do you think about using SL as a learning environment for: 
 Casual discussion and interactions 
 Formal university lessons 
 Tutorials 
 Presenting work for others to see 
 Other ideas, please specify ______________________ 
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Appendix 4.5: Study 4 questionnaire  

Pre-practice group work questionnaire: 
Follows the pattern of Appendix 4.3 
 
Post-practice group work questionnaire: 
Follows the pattern of Appendix 4.2. 
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Appendix 4.6: Study 5 questionnaire  

Part One: Participant Details 

 
Name:   ______________________________________________Group No. __________ 
 
Avatar Name: ________________________________Gender:  Male   Female 

 

 
Part Two:  
Collaborative learning technologies 

1. How often do you use the following web-based tools?  
Facebook 
Flickr 
MySpace 
Web blogs 
YouTube 
Skype 
Wiki 
Other: ____________ 
 

2. What is your opinion about the following statements? (Please answer the questions 
about yourself in class using each of the following collaborative learning technologies): 

 Blackboard, Facebook 
I get more actively involved in courses that use it. 
The use of Blackboard in my courses improves my learning. 
The use of Blackboard enables me learn when/where ever I was. 
I get more motivated in courses that use it. 
I skip classes when materials from course lectures are available on it. 

 
Content Management Systems (Blackboard) 

3. Generally (not particularly in this module), what do you use Blackboard for? 

 I am a better problem solver using Blackboard than without it 

 I use Blackboard to share learning resources 

 I use Blackboard as a communication channel with my classmates 

 I am better organised because of the calendar/organiser on Blackboard 

 I use Blackboard only to get the course material 
4. I find Blackboard easy to learn 
5. I find Blackboard easy to use 
6. Using Blackboard in my group work increases my productivity 
7. Using Blackboard, I became more confident in group discussions 
8. Using Blackboard improves my performance 
9. I think other learners should use Blackboard in their group work 
10. How would you describe your in-class experience of learning in Blackboard? 
11. How would you rate the effectiveness of using Blackboard for learning? 
12. How would rate your motivation for using Blackboard in groupwork? 
13. Did you find the discussion boards suitable for communication? 
14. How important was it to have your group discussion private? 
15. How formal was your conversation with your group members? 
16. How would you rate the level of participation in Blackboard as compared to face-to-face 

teaching-learning sessions for: 
 
Level of participation 

Yourself 
Other members of your group 
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Appendix 4.7: Study 6 questionnaire  

Part One: Participant Details 
Note: Follows pattern of Appendix 4.1 Part One. 
 
Part Two: Social Network 
Note: Follows pattern of Appendix 4.1, Part Two, but details are required for all students in the 
group. 
 
Part Three: Group Work  

1) Please rate your attitude towards: 
Individual learning 
Group learning 

2) Please rate your experience with Blackboard 
3) How often do you use Blackboard 
4) Please rate your attitude towards group work using Blackboard 

 
Post-test questionnaire 
Note: Follows pattern of Appendix 4.6, Part Two 
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Appendix 4.8: Experiment Handout  

Computer Supported Collaborative Learning (CSCL) Experiment Handbook 
Participant Information Sheet 

 
Thank-you for taking part in this experiment. Our primary aim is to study a controlled CSCL 
environment and evaluate its impact on teams of students undertaking a problem-solving task. 
This study seeks to compare the effectiveness of graphical (SecondLife) and non-graphical 
(Blackboard) collaborative learning technologies with the benchmark of effectiveness in face-to-
face collaboration.  
 Participation in the study involves observing your groupwork to understand the learning 
process. Also, it involves recording your groupwork data through using Blackboard and 
SecondLife. In addition, at the end of the experiment you will be asked for an interview that will 
last for approximately 30 minutes. The interview will be audio-taped by the researcher and later 
transcribed for the purpose of data analysis. 
 To the best of our knowledge, the researchers do not foresee any physical or psychological 
risks or discomfort associated with participating in this study.  
 Please be assured that all information is anonymous, but will be of great help to us. Many 
different people are taking part in this research and it is the overall results that we are interested 
in, not any one person’s. The results will be written up as a report and an academic publication; 
no individual is identified. Any information given will be used for no other purpose than this. 
Confidentiality will be provided to the fullest extent possible by law and material gathered during 
this research will be securely stored. 
 You will receive a compensation of £15 in recognition of your time and effort by agreeing to 
participate in this experiment. Whether you take part in this research is voluntary, and you may 
withdraw at any time, without having to give a reason. 
 People with responsibility for this study: Amal Alrayes, a PhD student is conducting this 
research, supervised by Prof. Alistair Sutcliffe at Manchester Business School. The research is 
undertaken in compliance with the university codes of practice. If you have any concerns about 
how this research is conducted, please contact amal.alrayes@postgrad.mbs.ac.uk  
 The experiment consists of six parts and will take approximately two hours to complete. 
This handout will act as a workbook where you record your thoughts and answer stage-specific 
questions.  
 
Part A: Experiment briefing (~ 15 min) 

1. Read the project information sheet. 
2. Sign consent form. 
3. Fill in the participant’s details. 
4. Fill in the pre-test questionnaire 
 

Part B: Task 1 (~ 25 min) 
1. Discuss your opinion in groups about the survival items ranking. 
2. Submit the group ranking sheet to the researcher. 
3. Fill in a post-questionnaire related to the environment used. 

 
Part C: Task 2 (~ 25 min) 

1. Discuss your opinion in groups about the survival items ranking. 
2. Submit the group ranking sheet to the researcher. 
3. Fill in a post-questionnaire related to the environment used. 

Part D: Task 3 (~ 25 min) 
1. Discuss your opinion in groups about the survival items ranking.  
2. Submit the group ranking sheet to the researcher. 
3. Fill in a post-questionnaire related to the environment used. 

 
Part E: Final questionnaire (~ 5 min) 

1. Complete the final questionnaire.  
 
Part F: Group interview (~ 25 min) 

1. Discuss your general opinion on using the collaborative technologies and any difficulties 
encountered.  

mailto:amal.alrayes@postgrad.mbs.ac.uk
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Consent form 
 

Title of Research:  Investigating Social Networks and Collaborative Learning Technology  
------------------------------------------------------------------------------------------------------------  
The participant should complete the following part of this sheet him/herself 
 

1. Have you read the Participant Information Sheet? YES/NO 

2. Have you received enough information about the study? YES/NO 

3. Do you consent to be audio taped/video taped/photographed as detailed in the 
Participation Information Sheet?  

YES/NO 

4.Do you understand that you do not need to take part in the study and if you do 
enter are free to withdraw: 

 At any time  

 Without having to give a reason for withdrawing 

 And without detriment to you? 

YES/NO 

5. Do you agree to take part in this study? YES/NO 

 

Do you consent for the audio tapes/video tapes/photographs to be retained and 
used for future studies  

YES/NO 

 
Name of participant: ______________________________________      
 
Signed: ________________  
 
 
Name of researchers: Amal Alrayes       
 
Signed: ________________ 

Date: ________________ 
 

 
 

This project has been approved by the Manchester Business School Postgraduate 
Research Ethics Committee, Ref: MBSPGR/M408 
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Pre-test questionnaire 
 

 
Name:   ______________________________________________Group No. __________ 
 
 
Avatar Name: ________________________________Gender:  Male   Female 
 
 
Please indicate your educational level AND your Degree subject: 
 
 Undergraduate   Major: ________________________________ 
 
 Postgraduate (Master)  Major: ________________________________ 
 
 Postgraduate (PhD)   Major: ________________________________ 
 
 

 
1. Please rate your attitude towards: 

 Individual learning (learning by yourself) 

 Group learning (learning by being in a group) 
2. Please rate your experience with the use of the following technologies: 

 Blackboard 

 SecondLife 
3. How often do you use the following technologies: 

  Blackboard 

 SecondLife 
4. Please rate your attitude towards groupwork using the following technologies: 

 Blackboard 

 SecondLife 
5. Please rate your prior knowledge of the survival scenarios (e.g. Lost at Sea): 
6. Please rate your groupwork experience for problem solving 
7. How would you rate your social relationship with the other two members of your group? 

 Member 1 

 Member 2 
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PART B: Post-test Questionnaire 
 

1. Please tick the environment used: 
 Face-to-Face  (Go to PART C)   SecondLife    Blackboard 
 
User engagement 

2. Please rate the strength of your feelings when using the environment (ticked above) on 
the following emotions: 

Pleasure  
Surprise  
Anxiety  
Joy  
Frustration  
Disgust  
Fear  

3. How well did the environment hold your attention? 
4. How excited did you feel when using the environment? 
5. Please rate your general mood after using the environment 
6. How committed are you to using this environment again? 
7. How vivid (bright) is your memory of the experience? 
8. Is that memory (in question 7 about the use of the environment) good or bad? 

 
Usability 

9. please rate the following aspect regarding your use of the environment: 
Convenient to use 
Easy to use 
Easy to navigate 
Clear design 

 
Interaction 

10. Please rate the pace (speed) of interaction? (How fast the interaction was) 
11. Did the pace of interaction change to keep you interested? 
12. How complex was the interaction? 
13. How challenging was operating the interface? 
14. How absorbed (engaged) did you become in the environment? 
15. How aware were you of the computer/user interface? 

 
Presence and Immersion 

16. How natural did your interactions with the environment feel? 
17. How aware were you of events occurring in the real world around you? 
18. Were you so absorbed that you lost track of time? 
19. How realistic was the environment for you? 

 
 

PART C:  Post-test Questionnaire 
 
1. Please tick the environment used: 

 Face-to-Face (Go to PART D)   SecondLife    Blackboard 
 
Note: Follows the pattern of PART B. 

 
 

PART D:  Post-test Questionnaire 
 

1. Please tick the environment used: 
 Face-to-Face (Go to PART E)   SecondLife    Blackboard 
 
Note: Follows the pattern of PART B. 
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PART E: Final Questionnaire 
 
1. Please rate your satisfaction with the use of the following groupwork environment:  

Face-to-Face 
Blackboard 
SecondLife 

2. How happy are you with the group decisions made using: 
Face-to-Face 
Blackboard 
SecondLife 

3. Please rate the following aspects regarding your satisfaction: 
I feel Blackboard is as effective as face-to-face in groupwork for problem solving   
I feel SecondLife is as effective as face-to-face in groupwork for problem solving  
I learned as much in Blackboard as compared to a face-to-face groupwork  
I learned as much in SecondLife as compared to a face-to-face groupwork  

4. Please rate your challenge in solving the problems while collaborating using the 
following environments:   

Face-to-Face 
Blackboard 
SecondLife 

5. Please rate your motivation to solve the problems while collaborating using the 
following environment:   

Face-to-Face 
Blackboard 
SecondLife 

6. Please rate the following aspects regarding computer-mediated communication tools: 
Using such tools makes learning more Interesting 
Such tools are good aids to learning 

 
 

PART F:  Group interview 
 

 
Feel free to write down any thought, suggestion or comment about your experience today. 
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Appendix 5: Consent form 

Title of the research: Investigating Computer Supported Collaborative Learning Environments. 

The study researcher  Thank-you for taking part in this study.  This project is about understanding peer-to-peer learning 

process, the influence of social relationships and to understand the technology role on this collaborative learning process.  

What do I have to do? Participation in the study involves observing your group work for the purpose of understanding 

how peer-to-peer learning process happens. Also, involves filling up questionnaires to record your social relationships 

and general experience, and recording your group work data through using Blackboard. In addition, you will be asked 

for an interview that will last for approximately 45 minutes. The interview will be audio-taped by the researcher and later 

transcribed for the purpose of data analysis. In the interview you will be asked some questions about how your group 

have been organized, what are the problems encountered, how people motivated towards collaborative learning and 

how they learn by considering the social relationships. 

Risks and Benefits in the Study To the best of our knowledge, the researchers do not foresee any physical or 

psychological risks or discomfort associated with participating in this study.  Taking part in this study will help the 

researcher to learn more about how to improve the collaborative learning processes in academic institutes. 

Compensation You will receive a small compensation of £5 in cash in recognition of your time and effort in agreeing to 

do the interview. 

What about confidentiality? Please be assured that all information is anonymous, but will of great help to us. Many 

different people are taking part in this research and it is the overall results that we are interested in, not any one person. 

The results will be written up as a report and an academic publication, no individual is identified.  Any information given 

will be used for no other purpose than this.  Confidentiality will be provided to the fullest extent possible by law and 

material gathered during this research will be securely stored. 

Withdrawal from the Study Whether you take part in this research is voluntary, and you may withdraw at any time, 

without having to give a reason. 

People with responsibility for this study Amal Alrayes, a PhD student is conducting this research, supervised by Prof. Alistair 

Sutcliffe at Manchester Business School.  The research is undertaken in compliance with the university codes of practice. If you 

have any concerns about how this research is conducted, please contact amal.alrayes@postgrad.mbs.ac.uk 

I have read and understood the information sheet. Yes     No  

I understand that my participation is voluntary and I can withdraw from the study at any time 
without having to give an explanation. 

Yes     No  

I agree to the session being audio recorded and to its contents being used for research 
purposes. 

Yes    No  

 

Signature    Date    Name of Participant 

 

Signature    Date    Name of researcher 

mailto:amal.alrayes@postgrad.mbs.ac.uk
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Appendix 6: Appendices to Chapter 4 

Appendix 6.1: Major activities in the preliminary study 

Session 1  

Group No. 
Interval 1 

1 - 5 
Interval 2 

6 - 15 
Interval 3 

16 - 25 
Interval 4 
26 – 30 

Group 1 

Reading the 
case study 
documents. 

Discussing the 
given scenario. 

Presenting 
different 
examples of the 
website theme. 

Distributing 
roles. 

Group 2 

Reading the 
case study 
documents. 

Discussing the 
given scenario 

Drawing the 
examples. 

Discussing with 
agreement. 

Disagreement 
on some ideas. 

 

Group 3 

Reading the 
case study 
documents. 

Discussing the 
given scenario. 

Making notes. 

Agreeing about 
next stage task 

Discussing the 
final 
presentation 
outline. 

Group 4 

Reading the 
case study 
documents. 

Exchanging 
contacts. 

Discussing 
members’ 
abilities. 

Distributing 
roles. 

Started the 
production stage 
by sketching the 
website layout 
and number of 
links in each 
page.  

Engaging in 
social chat. 
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Session2: 

Group No. 
Interval 1 

5 minutes  
Interval 2 

10 minutes   
Interval 3 

10 minutes   
Interval 4 
5 minutes 

Group 1 

Not all the 
members were 
present N-3  

Using their 
laptop, the 
group started 
the production 
stage by 
searching the 
Internet for 
similar existing 
web sites. 

Extracting the 
web site 
requirements 
from the given 
motivating 
scenario. 

Drawing the 
story board. 

Some students 
commented on 
the drawings 
and some 
changes upon 
agreement, had 
been done. 

Members were 
ready to use the 
computer 
packages to 
develop their 
web site. 

Group 2 

Not all the 
members were 
present N-2 

Using flip charts 
to start thinking 
about the web 
site design. 

Continue 
proposing 
different design 
by drawing in 
the flip chart. 

Extracting the 
web site 
requirements 
from the given 
motivating 
scenario. 

Drawing on flip 
charts. 

Discussing the 
members’ roles. 

Fixing the home 
page links. 

Group 3 

Not all the 
members were 
present N-1  

The dominant 
students 
continue to take 
the floor of 
discussion. 

No other 
participation 
from the other 
group members. 

Leaders came 
to class with a 
print of some 
existing similar 
web sites. 

Discussing the 
contents of 
those web sites. 

Extracting from 
the printed web 
sites to build 
their own web 
site. 

Decide upon the 
banner, home 
page and the 
members’ roles. 

Discussing the 
difficulty to 
arrange more 
face-to-face 
meeting. 

Agree on using 
the email as an 
alternative. 

Group 4 

All members 
were present. 

Moved to the 
laboratory. 

The internal 
group A decided 
on the banner to 
be used in the 
web site and 
drawing it on the 
papers. 

Group B 
(Chinese 
students) used 
their laptop and 
start designing 
the home page 
using the Adobe 
Photoshop. 

Group A 
searched for 
extra media 
sources (e.g. 
icons, buttons) 

Group B 
continue with 
the same work. 

Continue with 
the same work. 
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Appendix 6.2: Turn-taking frequencies in the preliminary study 

Session 1: 

Groups 

1 2 3 4 

Member 
No. of 
turns 

Member 
No. of 
turns 

Member 
No. of 
turns 

Member 
No. of 
turns 

1 
Leader ♂ 

25 
1 

Leader ♂ 
26 

1 
Leader ♂ 

14 
1 

Leader ♀ 
15 

2 8 
2 

Leader ♂ 
20 

2 
Leader ♀ 

16 
2 

Leader ♀ 
10 

3 14 3* 0 
3 

Leader ♀ 
10 3 7 

4 10 4 1 4* 0 4 4 

5 2 5 9 5* 0 5 2 

6 3 6 5 6* 0 6* 0 

7 8 7 2 7 4 7* 0 

8 6 8* 0 8 2 8* 0 

9 3 9 4 9* 0   

  10 1 10 1   

  11* 0     

        

Total  79  68  47  38 

* Member present but not participating 
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Session 2:  

Groups 

1 2 3 4 

Member 
No. of 
turns 

Member 
No. of 
turns 

Member 
No. of 
turns 

Member 
No. of 
turns 

1 
Leader ♂ 

20 
1 

Leader ♂ 
33 

1 
Leader ♂ 

23 
1 

Leader ♀ 
9 

2 15 
2 

Leader ♂ 
24 

2 
Leader ♀ 

26 
2 

Leader ♀ 
6 

3 5 3† 0 
3 

Leader ♀ 
19 3 3 

4 10 4† 0 4† 0 4 2 

5† 0 5 4 5† 0 5 1 

6† 0 6 3 6 2 6 1 

7 5 7 1 7 4 7 1 

8 1 8 1 8 1 8 1 

9† 0 9 2 9 1   

  10 2 10 2   

  11 1     

        

Total 56  71  78  24 

† Member is absent 
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Appendix 7: Appendices to Chapter 5 

Appendix 7.1: Study 3 (ITMB, SecondLife) 

Two examples of the events created by the students are illustrated in the following YouTube 

videos:  

http://www.youtube.com/watch?v=kYXiMZUxFGc 

 

 

http://www.youtube.com/watch?v=kYXiMZUxFGc
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http://www.youtube.com/watch?v=UW5TdUOBr24  

 

 

 

http://www.youtube.com/watch?v=UW5TdUOBr24
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Appendix 7.2: Employers feedback form 

Can you please rate and then comment on the following overall experience using SecondLife: 
1. Student’s participation level with other group members when they are in SecondLife 

and not in Face-to-Face meeting. (e.g. ensure equal contributions from team members, 
give honest opinions on ideas, question ideas) 

 
2. Student’s productivity level when they are in SecondLife (e.g. level of achievement and 

quality of outcome). 
 

3. Student’s creativity as a group when they are in SecondLife. (e.g. freedom for the 
members to create their own ideas/knowledge) 

 
4. Student’s level of engagement in SecondLife. (e.g. the group applied more effort to the 

task) 
 

5. Student’s level of understanding in SecondLife. (e.g. does the use of SecondLife guide 
them into a deeper level of understanding of theory through practice) 
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Appendix 8: Appendices to Chapter 6 

Appendix 8.1: Study 4 group activities 

 

Group Session Read Draw Discuss 
Take 
Notes 

Negotiate Agree Disagree 

1 

1 19 0 11 4 0 12 0 

2 6 0 18 8 2 13 1 

3 1 0 16 2 1 5 1 

4 0 1 13 0 0 4 0 

5 0 8 8 0 0 6 1 

6 0 6 4 0 0 5 0 

2 

1 16 0 16 5 0 3 8 

2 4 0 17 4 2 6 10 

3 0 10 14 4 0 5 7 

4 0 10 17 3 3 6 8 

5 3 8 19 4 2 3 5 

6 0 8 11 4 2 6 3 

3 

1 15 0 6 4 0 7 0 

2 10 3 15 2 0 8 2 

3 0 9 10 5 0 6 0 

4 0 13 9 2 2 3 1 

5 4 11 15 2 2 6 2 

6 0 9 10 0 3 4 1 
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Appendix 8.2: Study 4 group activity totals and averages over six sessions 

 

 Group 1 Group 2 Group 3 

Total Mean Total Mean Total Mean 

Reading 26 4.33 23 3.83 29 4.83 

Drawing 15 2.5 36 6 45 7.5 

Discussing 70 11.67 94 15.67 65 10.83 

Taking notes 14 2.33 24 4 15 2.5 

Negotiating 3 0.5 9 1.5 7 1.17 

Agreement 45 7.5 29 4.83 34 5.67 

Disagreement 3 0.5 41 6.83 6 1 
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Appendix 8.3: Advantages and disadvantages of face-to-face and online communication 
methods used in Study 5 
 
 

 Advantages Disadvantages 

Face-to-
face 

Social presence: 

 Real presence (10) 

 Direct social presence for all 
interacting and non-interacting 
members. (13) 

 High sense of presence, Co-
presence (1) 

 Support visibility (1) 

Media richness: 

 Has the richest form of 
communication (Media 
Richness Theory) (10) 

 Richer media of 
communication, spoken 
words, bodily movements, 
tone of voice and speed of 
speech (13) 

Common ground: 

 Strong common ground with 
ease (10) 

Gives intrinsic motivation (10) 

Synchronous: (10) 

 Facilitate contemporarily (1) 

 Facilitate simultaneity (1) 

 Practice the presentation 
(group work) (1) 

 Rapid feedback (1) 

Subconscious signalling (10) 

 Expressions (10) 

 Emphasis of speech (10) 

 Regular use of humour (3) 

 More control over who heard, 
but more importantly, I could 
react to their reactions while 
still explaining. (3) 

 Provide more emotional 
satisfaction (3) 

 More tangible feeling of how 
productive the group is being. 
(3) 

 Support audibility, such as 
voice pitch, volume (1) 

Do not allow multiple topics to be 
discussed (3) 

There is no reviewability (1). 

There is no reversibility (1). 



 - 319 - 

Less isolating (3) 

Online 

Much more objective and focused on 
the topics (3) 

Help some people, often due to 
shyness, struggle to participate fully in 
a F2F situation. (3) 

Support reviewability (1). 

 Eliminating memory 
limitations. (15) 

 Use as a message repository 
(13) 

Support reversibility (1) 

Helping alleviate time or space 
limitations. (15) 

Remove barriers such as foreign 
languages or complex math skills 
which users may not possess. (15) 

Allows multiple streams of 
conversation to run simultaneously. (3) 

Had multiple media channels. In other 
words, other media could quickly be 
posted and viewed by the other 
members. (1) 

 Providing support services. 
(15) 

 

 

Social presence: 

 lack of sense of presence (1) 

 Blackboard has Simple Identity 
Label which has the lowest 
level of real presence (10) 

 Very little feeling of being 
present, more a sense of 
contributing to a mass of text 
(10) 

 Same place, different time: 
doesn’t give sufficient feeling 
of co-presence (10) 

Group dynamics: 

 Difficulty in managing group 
dynamics using Blackboard 
only. (15) 

Gives extrinsic motivation. (10) 

Lack of non-verbal cues (facial 
expression, gestures, vocal intonation 
and tone) (3) 

 Removes facial and body 
gestures, hearing, tone and 
volume, eye contact and all the 
other forms of verbal and non 
verbal signals that contribute to 
discussion in person. (15) 

 Difficult to express any 
emotional opinion about 
decision being made, for 
example swapping facial 
expression for a smiley could 
not convey the same 
information. (13) 

 Lack of visibility, such as arm 
and gestures(1) 

 Doesn’t support audibility, such 
as voice pitch, volume (1) 

Traceability and the communication is 
reviewable (3) 

 Not easy to backtrack the 
threads and to keep order of 
them. (15) 

No control over who could see what 
you post or when, or how it would be 
interrupted. (3) 

Required a lot more effort to participate 
in. (3) 

 Much more difficult to transfer 
ideas and to give the reader 
the right mental image 
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intended by the writer. (13) 

 Doesn’t allow simultaneity and 
sequentially (1) 

 Decisions taking days rather 
than minutes. (15) 

 Remove vital aspects of 
intuitive conversation that 
make up the majority of human 
discussion. (15) 

 Required a lot of reading which 
is more effort than listening. 
With long post can lead to 
misunderstanding and having 
to repeat information. (3) 

 Rapid feedback that might 
leads to group confusion. (1) 

Asynchronous: 

 Blackboard discussion do not 
facilitate contemporarily (1) 

 Do not facilitate simultaneity (1) 

 No means to practice giving 
the actual presentation (1) 

Social issues: 

 Lack of shared local context 
caused by the separate 
locations communication 
(Olson, 2000). (1) 

Less media rich communication 
channel (1) (10) (13) 

 Lack of quality media. (15) 

 The amount of information 
transferable by text is limited. 
(13) 

 In Blackboard there was no 
arousal and attention using 
image, video or sound(10) 

Group organisation: 

 Difficult to organise a meeting 
time and venue. (1) 

 Difficult to organise efficiently. 
(15) 

Hinders individual members’ 
awareness and organisation. (15) 

 In some cases irrelevant 
posting which served to 
confuse members. (15) 

 Users posting in the wrong 
places or losing data. An awful 
lot of data redundancy. (15) 
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Reduce group’s cohesion. (15)  

 Restrict the communication 
channels between members 
and messages may come to 
be impersonal, resulting lower 
cohesiveness and motivation 
(13). 

Blackboard thread structure: 

 doesn’t help to preserve the 
order that messages are sent 
in. (1) 

Communication structure: 

 Limiting the quality of 
frequency of communication 
between users. (15) 

 No involvement level of 
communication (10) 

Usability: 

 No notification of new 
messages, such as emails (1) 

 Multiple menus to navigate (1) 

 Waiting time for the Java to 
load. (1) 
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Appendix 8.4: Usability problems extracted from students’ reports in Study 5  

 Asynchronous communication created the organisational problems leading to 

misunderstandings.  

 Blackboard did allow us to discuss issues but not to the sufficient level required to 

efficiently exchange complex ideas and reasoning. This could have been due to the 

experience and skill of the group members in coding their thoughts into text.  

 Multiple simultaneous replies wasted energy and disrupt the sequence of the threads when 

a thread with a question needed an answer and there was an unnecessary massive 

number of replies. If the thread needed opinions then when more than one member replied 

with contrasting views that pulled the thread in two different directions then the structure of 

the thread became less clear and this could cause distrust in the reviewability of the 

thread.  

 Without knowing how many of the group members had read the initial post the thread was 

quickly enlarged before everyone was able to read the initial posts and perhaps steer the 

thread in a different direction.  

 Awareness and visibility of who has read which posts, could help to keep 

misunderstanding to a minimum (for example the excuse of misreading the post or being 

late in reading the post).  

 It is very basic in appearance with low aesthetic appeal to the user. 

 Blackboard does give the ability to customise the interface. The customisation process is 

likely to give the user some attachment and therefore preference for the interface, 

encouraging repeat visits.  

 The design met with fairly unanimous frustration across the group, that made us less 

willing in our use of Blackboard.  

 Currently Blackboard discussions follow a chronological linear structure. Each post is 

related directly to the previous one but it makes it hard to actually compare how posts 

relate to each other.  

 Blackboard does not maintain integrity in a group project. It does not present the shared 

goals, summarise information or facilitate task checklists.  

 

Hidden functions: 

 Instant chat function  

 Who is online.  

 Profile picture  

 HTML editor 

 

Missing requirements: 

 Blackboard does not automatically update  

 What online members are doing.  
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 Remembering the list of thread order if the list is refreshed.  

 No notification of updates.  

 Preview posts before they were posted.  

 Save button within the file window   

 A way to assign a group leader or administrator for the group discussion  

 An option to give certain messages or threads a priority level.  

 Creating plug-in for the course content files.  

 Create more detailed breadcrumb trail.  

 Instant messaging  

 Ability to use speech or video  

 Ability to reward people metaphorically  

 Show message priority  

 Assign group hierarchies. It does not lay out who has what responsibilities or authorities 

within the group. 

 Allows multi-user editing of a single document, like Google Docs  

 To know when the message has been edited.  

 Lack of consistency throughout the pages.  

 No use of images or graphical animation to provide stimulation.  

 For downloading course material, a simple check box selection function needed to allow 

one, several or all files to be selected and downloaded in one go.  

 Restricting visibility to a subset of members. This could be useful for sub-task work, 

conflict resolution and for relationship support.  

 

Misleading cues: 

 Misuse of the tab based design, that disappear and never come back  

 Bad navigation; however the course content section has a good navigation on the left 

hand side which can be collapsed and expanded.  

 When a message is edited the system records the new date and moves the message 

down the thread in which it affects the reviewability of the thread.  

 Navigation of the message repository has been poorly designed.  

 There was a risk of making changes simultaneously to the same document, leading to 

confusion.  

 

Compatibility: 

 Poor browser compatibility, requires to have Java Run Time Environment 

 Unprofessional browser checks, unexpected and confused message for some people, 

and quite annoying because it literally tells the user that they need to change their 

settings or they should expect some parts not to function normally at every log in.  

 Plug-in doesn’t remain on the PC and is prompted for every separate Blackboard session.  



 - 324 - 

 There is no immediate button to save the file directly to the user’s PC  

 In Firefox, just ask to download the file and there is no option to view it in the browser 

window  

 If lecturer submits a file saved in a later version of the software, the students may not be 

able to open such a file in their older version.  

 The ‘Home Page’ link on the breadcrumb trail actually takes you to the home page of that 

specific subject, where the fundamental design principle would be to take the user to the 

home page of the whole system.  

 Also some levels are completely omitted from the breadcrumb trail.  

 Poor browser compatibility (installation of the correct Java) may not allow the left menu in 

the course content section to expand.  

 Documents must be downloaded or opened outside the browser; this limits some users 

who may not have the appropriate software.  

 When creating posts, formatting text styles and inserting hyperlinks was not intuitive and 

required skills in HTML.  

 

Configuration: 

 Returning to the main welcome page if the page is refreshed. This causes frustration if 

the user monitoring the forum or when downloading files. Although clicking on the 

breadcrumb trail will help in not refreshing the page but this is not an intuitive way of using 

the breadcrumb trail.  

 When unread messages displayed, there is no context about the rest of the thread.  

 ‘My Setting’ link should be replicated and not only in the home page  

 Unusual layout compared to a typical web page or desktop  

 There is a lot of redundant screen space being taken up by unused links.  

 Dead links gives Blackboard a sense of being half finished and it easily becomes boring 

and tedious.  

 The way Blackboard presents documents and course materials to the users is very 

frustrating and poorly designed. 
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Appendix 8.5: Suggestions to improve Blackboard extracted from students’ reports in 

Study 5 

 Provide richer level of communication, rewarding group contribution. (10) 

 Thread structure could be changed from sequential ordering to date ordering, or name 

ordering which would make organisation smoother. (15) 

 Increase synchronous communication. (15) 

 More media fidelity should be added to blackboard, with maybe video, image and audio 

postings available to be integrated into threads. (15) 

 Better help documentation. (15) 

 Better alignment with windows operating system. (15) 

 Easier file uploading functionality. (15) 

 Option to break down replies into categories or the ability to search the threads would 

have been improved our involvement because it would be easier to catch up on 

conversation developments. (13) 

 To include a document sharing service such as Google docs. It would be much simpler 

and easier way of communication using a chat messenger and real time group editing 

of a single document online. (13) 

 To include a forum poll for the group members, that it is containing various times, dates 

and ranking of preference among the provided dates to simplify the process of 

organising a meeting time and place. (1) 

 Keeping some kind of track of each user currently on the discussion board and what 

they were doing, for example which post they were viewing or replying to. (1) 

 Allowing email notification alert system for new messages. Or more effective would be 

as a mobile phone notification (1) 

 Having some kind of notification upon each message to show which group members 

have read it, it would be easy to know when to quote or build on older messages 

knowing that other members have or have not read them and digest them  greater 

sense of presence, awareness and sense of motivation to read every new post upon 

logging on as everyone would be able see how much effort people were making to read 

all the posts, brining in a sense of accountability and hopefully more productive work 

(Erickson, 2000) (1). 

 Allow members to add some emoticon tag to each post they read such as “I like this”, “I 

think this is off topic”, “I do not understand this”, etc, or smiley face system. This could 

encourage more participation from members to just show quick opinion upon the post 

when they either do not have the time to reply to the post or cannot think of a full reply 

but want to express an opinion on it. (1) 

 Have an informal thread set up to allow off-topic discussions. It would have given clarity 

that such behaviour was sanctioned. Such a thread could have helped increase the 
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social cohesion between the group members which leads to more productive work 

(Turner et al., 1992) (1) 

 Use of video conferencing. (1) 

 Allow face-to-face meeting to be filmed and then uploaded to the discussion board. (1) 

 Preserve the original position of edited messages in a thread but to record both the 

original post time and edit time. Also having the edited elements of the message 

highlighted. (1) 

 Blackboard needs its home page to be much more aesthetically pleasing to provide 

stimulation because it helps to encourage concentration and interest from the user. (13) 

 Integration of a search function. (13) (3) (15) 

 Structuring discussion around the group tasks can provide context more effectively and 

aid knowledge processing and conflict management. (3) 

 Utilising voting techniques. (3) 

 Group defined task can be marked as completed and finalised. (3) 

 Blackboard can include a list of who is online and how active they are. (3) 

 Private messaging function. (15) 

 Refresh automatically. (15) 
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Appendix 8.6: Other CMCs used: reasons extracted from students’ reports in Study 5 

Technology 
name 

Reasons 

Google 
Docs 

 Allows multi user editing of a single document. (10) (13) 

 Gives notification of which users are editing which document in real time. (10) 

 Gives great compatibility with software allowing the user to save there document as 
a range of file types and thus allowing users to save their work in a format that the 
can open with the software they own. (10) 

 Create an online survey in which the application takes care of all the coding and 
gives a really easy interface for putting it together. (10) 

 Allow its user to create online forums, spreadsheets, text documents and 
presentation simultaneously. (13) 

 Faster transfer of ideas as results can be seen immediately by all editors. (13) 

 Hold real time conversations. (13)  

Facebook 

 Sheer number of contacts. 

 Use it to distribute our survey. Little effort we collected our survey data by only 
changing our status to include the survey URL (10) 

 Contact the group members more successful as they check their facebook on a 
much more regular basis. (10) 

Email 

 More convenient for organizing group meetings (10) 

 People more active in checking their webmail (10) (15) 

 Check it more often than the blackboard discussion board  faster response times 
to messages (1) 

 Much more reliable and easy to use. (15) 

 You can be more selective with your recipients rather than broadcasting for the 
whole group (15) 

SMS 

 More convenient for organizing group meetings (10) (15) 

 People more active with their mobile phones (10) 

 Instantaneous mode of communication (15) (3). “there’s no way we could have 
done this if we didn’t text each other” 

 To get more rapid feedback (1) 

Phone calls 
 To update on progress, ask for information and involve the member in a discussion 

and take his opinion when he did not join the group F2F meeting. (3) 
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Appendix 8.7: Conversations coding scheme 

 Information content development: 

1. Inform: identify any fact-gathering statements, which the student can use to give the 

group members some facts. 

2. Report: report an ‘action’ that the group member has already done; or ‘intent’ that 

he/she is going to do in the near future. 

3. Propose: suggest an ‘action’ for the group members to do; or an ‘idea’ or thought 

suggested by one member to the rest of the group. The purpose of propose 

(action/idea) is to gain feedback from the other group members. 

4. Build suggestion: here the student can suggest something to the group’s members. The 

idea should normally come from a previous student’s conversational action as an 

extension of a previous contribution.  

 Opinion and critique: 

5. Agree: express that one identifies with one of the previous contributions.  

6. Disagree: express that one does not identify with one of the previous contributions. 

7. Comment: give positive feedback on other group members’ contributions.  

8. Critique: give negative feedback on other group members’ contributions. 

9. Justify: give a good reason for any conversational action. 

10. Evidence: give a proof of any conversational action.  

 General: 

11. Request: ask for an ‘opinion’ when he/she needs to receive feedback, or ‘information’ 

when he/she needs to gather information about an action. 

12. Command: give a direct order to one or more of the group members. 

13. Check: get confirmation of any action. 

14. Social/Affect: categorise any emotional icons, comments and appraisal between the 

group members.  

15. Extend: identify extensions of any of the above mentioned conversational actions. 



 

 

Appendix 8.8: Example of comparing pairs of conversational actions, Group 1 in Study 5 
 

 

 Inf R, 
a 

R, 
in 

Pr, 
a 

Pr, 
id 

B 
sugg 

Ext Agree Dis Com Cri Req, 
op 

Req, 
info 

Com Jus Check Evi Ex Social/affect 

Inf 4 3 1  3   1  1  1   5 

R, a 
1 1 1   1  1 1 1 1 1   4 

R, in 

Pr, a 
5 4 3  2 1  7  3  6   1 

Pr, id 

B sugg                

Ext 2 2 10  11     3   1  1 

Agree   2   1  1       1 

Dis                

Com  2    4  3  1     4 

Cri           1     

Req, op 
4  2   1  2  5  1 1  2 

Req, info 

Com        1     1   

Jus 2 5 11  2   1  2 1   1  

Check   1  1           

Evi 
  2  1       1    

Ex 

Social/affect   2  1 1         1 

 

 



 

 

Appendix 8.9: Example of conversational network diagram for Group 1 in Study 5 
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Appendix 9: Appendices to Chapter 7 

Appendix 9.1: Timing data 

Groups F2F BB SL 

  

Groups Desert Sea Moon 

 

average 
time in 

tech 

1 12 22 26 

  

1 12 26 22 

 

20 24 

2 22 30 42 

  

2 42 30 22 

 

31 36 

3 11 20 36 

  

3 20 11 36 

 

22 28 

4 12 60 27 

  

4 12 27 60 

 

33 44 

5 12 22 17 

  

5 17 22 12 

 

17 20 

6 5 46 17 

  

6 46 5 17 

 

23 32 

7 16 65 29 

  

7 16 29 65 

 

37 47 

8 6 20 24 

  

8 24 20 6 

 

17 22 

9 8 22 19 

  

9 22 8 19 

 

16 21 

10 9 16 31 

  

10 9 31 16 

 

19 24 

11 10 17 19 

  

11 19 17 10 

 

15 18 

12 7 10 26 

  

12 10 7 26 

 

14 18 

13 17 39 29 

  

13 17 29 39 

 

28 34 

14 5 28 24 

  

14 24 28 5 

 

19 26 

15 9 21 20 

  

15 21 9 20 

 

17 21 

16 23 22 19 

  

16 23 19 22 

 

21 21 

17 5 30 18 

  

17 18 30 5 

 

18 24 

18 11 20 32 

  

18 20 11 32 

 

21 26 

19 10 22 20 

  

19 10 20 22 

 

17 21 

20 6 18 71 

  

20 71 18 6 

 

32 45 

21 11 12 26 

  

21 12 11 26 

 

16 19 
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22 8 9 10 

  

22 8 10 9 

 

9 10 

23 15 21 18 

  

23 18 21 15 

 

18 20 

24 5 4 7 

  

24 4 5 7 

 

5 6 

25 21 54 13 

  

25 21 13 54 

 

29 34 

26 13 38 30 

  

26 30 38 13 

 

27 34 

27 15 71 27 

  

27 71 15 27 

 

38 49 

28 15 12 15 

  

28 15 15 12 

 

14 14 

29 10 21 17 

  

29 17 21 10 

 

16 19 

30 8 12 11 

  

30 12 8 11 

 

10 12 

             average 11.23 26.80 24.00 

  

AVG. 22.03 18.47 21.53 

   



 

 

Appendix 9.2: Performance by environment 

 

 Desert Sea Moon 

FTF 47 43 70 

SL 49 47 74 

BB 53 49 76 

 

  FTF BB SL 

1 68 88 56 

2 64 60 52 

3 32 52 72 

4 64 56 52 

5 72 36 44 

6 36 52 92 

7 44 88 56 

8 52 78 60 

9 40 44 68 

10 36 88 32 

11 76 36 44 

12 54 40 88 

13 32 56 48 

14 80 32 60 

15 44 72 72 

16 52 68 32 

17 72 36 32 

18 32 40 84 

19 36 96 48 

20 68 68 56 

21 64 88 52 

22 32 68 32 

23 72 32 28 

24 28 20 40 

25 48 88 36 

26 64 48 56 

27 60 84 84 

28 60 64 76 

29 80 68 56 

30 48 40 72 
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Appendix 9.3: Total Interaction in BB and SL 

 

total turns 

Group BB SL 

1 100 81 

2 223 221 

3 162 186 

4 75 111 

5 85 85 

6 75 72 

7 187 226 

8 144 128 

9 73 54 

10 98 79 

11 90 96 

12 49 79 

13 122 114 

14 214 143 

15 130 110 

16 100 64 

17 210 130 

18 79 66 

19 84 67 

20 122 129 

21 121 192 

22 66 53 

23 122 73 

24 46 26 

25 145 84 

26 62 90 

27 116 149 

28 86 113 

29 179 127 

30 51 74 

 

AVG. 113.87 107.40 
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Appendix 9.4: Total Interaction by scenario 

* empty cells are for F2F interaction that I don't have 

 

Group Desert Sea Moon 

1   81 100 

2 221 223   

3 162   186 

4   111 75 

5 85 85   

6 75   72 

7   226 187 

8 128 144   

9 73   54 

10   79 98 

11 96 90   

12 49   79 

13   114 122 

14 143 214   

15 130   110 

16   64 100 

17 130 210   

18 79   66 

19   67 84 

20 129 122   

21 121   192 

22   53 66 

23 73 122   

24 46   26 

25   84 145 

26 90 62   

27 116   149 

28   113 86 

29 127 179   

30 51   74 

 

AVG. 106.20 122.15 103.55 
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Appendix 9.5: Some statistics  

 ANOVA on performance  

Descriptive Statistics 

Dependent Variable:Time 

   

Environment Scenario Mean Std. Deviation N 

Face-to-Face Lost in the desert 14.30 5.034 10 

Lost at sea 9.00 3.091 10 

Survival on the moon 10.40 5.400 10 

Total 11.23 5.008 30 

SecondLife Lost in the desert 28.00 17.010 10 

Lost at sea 21.90 7.505 10 

Survival on the moon 22.10 9.049 10 

Total 24.00 11.873 30 

Blackboard Lost in the desert 23.80 20.060 10 

Lost at sea 24.50 6.704 10 

Survival on the moon 32.10 20.792 10 

Total 26.80 16.959 30 

Total Lost in the desert 22.03 16.016 30 

Lost at sea 18.47 9.051 30 

Survival on the moon 21.53 15.811 30 

Total 20.68 13.937 90 

 

  

 

 



 - 337 - 

Time 

Tukey HSD 

      

(I) Environment (J) Environment 

Mean Difference 

(I-J) Std. Error Sig. 

95% Confidence Interval 

Lower Bound Upper Bound 

Face-to-Face SecondLife -12.77
*
 3.187 .000 -20.38 -5.16 

Blackboard -15.57
*
 3.187 .000 -23.18 -7.96 

SecondLife Face-to-Face 12.77
*
 3.187 .000 5.16 20.38 

Blackboard -2.80 3.187 .655 -10.41 4.81 

Blackboard Face-to-Face 15.57
*
 3.187 .000 7.96 23.18 

SecondLife 2.80 3.187 .655 -4.81 10.41 

Based on observed means. 

 The error term is Mean Square(Error) = 152.362. 

   

*. The mean difference is significant at the .05 level. 
   

Time 

Tukey HSD 

      

(I) Scenario (J) Scenario 

Mean 

Difference (I-

J) Std. Error Sig. 

95% Confidence Interval 

Lower 

Bound 

Upper 

Bound 

Lost in the desert Lost at sea 3.57 3.187 .505 -4.04 11.18 

Survival on the moon .50 3.187 .987 -7.11 8.11 

Lost at sea Lost in the desert -3.57 3.187 .505 -11.18 4.04 

Survival on the moon -3.07 3.187 .603 -10.68 4.54 

Survival on the 

moon 

Lost in the desert -.50 3.187 .987 -8.11 7.11 

Lost at sea 3.07 3.187 .603 -4.54 10.68 

Based on observed means. 

 The error term is Mean Square(Error) = 152.362. 

    

 

 Correlations of group measures (interactions, cohesion etc) and performance 

time. 

(a) for groups who did BB first 
 

  Performance Time Cohesion Reciprocity Interaction 

Performance Pearson Correlation 1.000 -.384 .193 -.528 -.261 

Sig. (2-tailed)  .274 .593 .117 .466 

N 10 10 10 10 10 

Time Pearson Correlation -.384 1.000 .033 .121 .251 

Sig. (2-tailed) .274  .928 .739 .483 
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N 10 10 10 10 10 

Cohesion Pearson Correlation .193 .033 1.000 .016 .042 

Sig. (2-tailed) .593 .928  .964 .908 

N 10 10 10 10 10 

Reciprocity Pearson Correlation -.528 .121 .016 1.000 -.337 

Sig. (2-tailed) .117 .739 .964  .341 

N 10 10 10 10 10 

Interaction Pearson Correlation -.261 .251 .042 -.337 1.000 

Sig. (2-tailed) .466 .483 .908 .341  

N 10 10 10 10 10 

 

(b) for groups who did SL first 
 

Correlations 

  Performance Time Cohesion Reciprocity Interaction 

Performance Pearson Correlation 1.000 -.769
**
 .221 .107 -.610 

Sig. (2-tailed)  .009 .540 .768 .061 

N 10 10 10 10 10 

Time Pearson Correlation -.769
**
 1.000 -.192 .013 .526 

Sig. (2-tailed) .009  .595 .971 .118 

N 10 10 10 10 10 

Cohesion Pearson Correlation .221 -.192 1.000 .175 -.177 

Sig. (2-tailed) .540 .595  .629 .624 

N 10 10 10 10 10 

Reciprocity Pearson Correlation .107 .013 .175 1.000 .314 

Sig. (2-tailed) .768 .971 .629  .376 

N 10 10 10 10 10 

Interaction Pearson Correlation -.610 .526 -.177 .314 1.000 

Sig. (2-tailed) .061 .118 .624 .376  

N 10 10 10 10 10 

**. Correlation is significant at the 0.01 level (2-tailed).    
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 Top five groups 

Overall in the three conditions (F2F, BB, SL) 

  Performance Time Cohesion Reciprocity 

Performance Pearson Correlation 1.000 -.477 -.124 .022 

Sig. (2-tailed)  .417 .842 .972 

N 5 5 5 5 

Time Pearson Correlation -.477 1.000 .771 -.404 

Sig. (2-tailed) .417  .127 .499 

N 5 5 5 5 

Cohesion Pearson Correlation -.124 .771 1.000 -.122 

Sig. (2-tailed) .842 .127  .845 

N 5 5 5 5 

Reciprocity Pearson Correlation .022 -.404 -.122 1.000 

Sig. (2-tailed) .972 .499 .845  

N 5 5 5 5 

 
Only in BB and SL interaction 

 

Correlations 

  Per in Tech Time in Tech Cohesion Reciprocity 

Per in Tech Pearson Correlation 1.000 -.786 -.683 -.108 

Sig. (2-tailed)  .115 .204 .863 

N 5 5 5 5 

Time in Tech Pearson Correlation -.786 1.000 .770 -.454 

Sig. (2-tailed) .115  .128 .442 

N 5 5 5 5 

Cohesion Pearson Correlation -.683 .770 1.000 -.122 

Sig. (2-tailed) .204 .128  .845 

N 5 5 5 5 

Reciprocity Pearson Correlation -.108 -.454 -.122 1.000 

Sig. (2-tailed) .863 .442 .845  

N 5 5 5 5 

 

 

 Bottom five groups 

Overall in the three conditions (F2F, BB, SL) 

 

Correlations 

  Performance Time Cohesion Reciprocity 

Performance Pearson Correlation 1.000 -.732 .748 .989
**
 

Sig. (2-tailed)  .160 .146 .001 

N 5 5 5 5 
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Time Pearson Correlation -.732 1.000 -.543 -.661 

Sig. (2-tailed) .160  .344 .224 

N 5 5 5 5 

Cohesion Pearson Correlation .748 -.543 1.000 .807 

Sig. (2-tailed) .146 .344  .099 

N 5 5 5 5 

Reciprocity Pearson Correlation .989
**
 -.661 .807 1.000 

Sig. (2-tailed) .001 .224 .099  

N 5 5 5 5 

**. Correlation is significant at the 0.01 level (2-tailed).   

 

Only in BB and SL interaction 

Correlations 

  Per in Tech Time in Tech Cohesion Reciprocity 

Per in Tech Pearson Correlation 1.000 -.367 .614 .471 

Sig. (2-tailed)  .544 .270 .423 

N 5 5 5 5 

Time in Tech Pearson Correlation -.367 1.000 -.455 -.639 

Sig. (2-tailed) .544  .442 .245 

N 5 5 5 5 

Cohesion Pearson Correlation .614 -.455 1.000 .807 

Sig. (2-tailed) .270 .442  .099 

N 5 5 5 5 

Reciprocity Pearson Correlation .471 -.639 .807 1.000 

Sig. (2-tailed) .423 .245 .099  

N 5 5 5 5 

 
 

Top five groups: 

F2F 

  Performance Time Cohesion Reciprocity 

Performance Pearson Correlation 1.000 .012 .246 -.139 

Sig. (2-tailed)  .985 .690 .824 

N 5 5 5 5 

Time Pearson Correlation .012 1.000 .649 .701 

Sig. (2-tailed) .985  .236 .187 

N 5 5 5 5 

Cohesion Pearson Correlation .246 .649 1.000 .920
*
 

Sig. (2-tailed) .690 .236  .027 

N 5 5 5 5 

Reciprocity Pearson Correlation -.139 .701 .920
*
 1.000 

Sig. (2-tailed) .824 .187 .027  

N 5 5 5 5 
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BB 

  Performance Time Cohesion Reciprocity Interaction 

Performance Pearson Correlation 1.000 .141 -.462 .392 .466 

Sig. (2-tailed)  .821 .433 .514 .429 

N 5 5 5 5 5 

Time Pearson Correlation .141 1.000 -.135 .894
*
 .874 

Sig. (2-tailed) .821  .828 .041 .053 

N 5 5 5 5 5 

Cohesion Pearson Correlation -.462 -.135 1.000 -.080 -.202 

Sig. (2-tailed) .433 .828  .899 .745 

N 5 5 5 5 5 

Reciprocity Pearson Correlation .392 .894
*
 -.080 1.000 .991

**
 

Sig. (2-tailed) .514 .041 .899  .001 

N 5 5 5 5 5 

Interaction Pearson Correlation .466 .874 -.202 .991
**
 1.000 

Sig. (2-tailed) .429 .053 .745 .001  

N 5 5 5 5 5 

*. Correlation is significant at the 0.05 level (2-tailed).    

**. Correlation is significant at the 0.01 level (2-tailed).    

SL 
 

Correlations 

  Performance Time Cohesion Reciprocity Interaction 

Performance Pearson Correlation 1.000 -.155 .271 .822 .478 

Sig. (2-tailed)  .803 .660 .087 .416 

N 5 5 5 5 5 

Time Pearson Correlation -.155 1.000 .086 -.690 -.101 

Sig. (2-tailed) .803  .890 .197 .872 

N 5 5 5 5 5 

Cohesion Pearson Correlation .271 .086 1.000 .155 .951
*
 

Sig. (2-tailed) .660 .890  .804 .013 

N 5 5 5 5 5 

Reciprocity Pearson Correlation .822 -.690 .155 1.000 .414 

Sig. (2-tailed) .087 .197 .804  .488 

N 5 5 5 5 5 

Interaction Pearson Correlation .478 -.101 .951
*
 .414 1.000 

Sig. (2-tailed) .416 .872 .013 .488  

N 5 5 5 5 5 

*. Correlation is significant at the 0.05 level (2-tailed).    
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 Bottom five groups: 

F2F 

  Performance Time Cohesion Reciprocity 

Performance Pearson Correlation 1.000 -.678 .999
**
 .888

*
 

Sig. (2-tailed)  .208 .000 .044 

N 5 5 5 5 

Time Pearson Correlation -.678 1.000 -.682 -.647 

Sig. (2-tailed) .208  .205 .238 

N 5 5 5 5 

Cohesion Pearson Correlation .999
**
 -.682 1.000 .907

*
 

Sig. (2-tailed) .000 .205  .033 

N 5 5 5 5 

Reciprocity Pearson Correlation .888
*
 -.647 .907

*
 1.000 

Sig. (2-tailed) .044 .238 .033  

N 5 5 5 5 

 

BB 

  Performance Time Cohesion Reciprocity Interaction 

Performance Pearson Correlation 1.000 .154 -.626 -.408 .342 

Sig. (2-tailed)  .804 .258 .495 .573 

N 5 5 5 5 5 

Time Pearson Correlation .154 1.000 .205 -.168 .916
*
 

Sig. (2-tailed) .804  .741 .787 .029 

N 5 5 5 5 5 

Cohesion Pearson Correlation -.626 .205 1.000 .846 -.194 

Sig. (2-tailed) .258 .741  .071 .755 

N 5 5 5 5 5 

Reciprocity Pearson Correlation -.408 -.168 .846 1.000 -.521 

Sig. (2-tailed) .495 .787 .071  .368 

N 5 5 5 5 5 

Interaction Pearson Correlation .342 .916
*
 -.194 -.521 1.000 

Sig. (2-tailed) .573 .029 .755 .368  

N 5 5 5 5 5 

SL 

 

Correlations 

  Performance Time Cohesion Reciprocity Interaction 

Performance Pearson Correlation 1 -.089 -.250 .
a
 -.128 

Sig. (2-tailed)  .887 .685 . .838 

N 5 5 5 5 5 

Time Pearson Correlation -.089 1 -.089 .
a
 .210 

Sig. (2-tailed) .887  .887 . .734 

N 5 5 5 5 5 

Cohesion Pearson Correlation -.250 -.089 1 .
a
 .944

*
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Sig. (2-tailed) .685 .887  . .016 

N 5 5 5 5 5 

Reciprocity Pearson Correlation .
a
 .

a
 .

a
 .

a
 .

a
 

Sig. (2-tailed) . . .  . 

N 5 5 5 5 5 

Interaction Pearson Correlation -.128 .210 .944
*
 .

a
 1 

Sig. (2-tailed) .838 .734 .016 .  

N 5 5 5 5 5 

a. Cannot be computed because at least one of the variables is constant.   

*. Correlation is significant at the 0.05 level (2-tailed).    

 
 

 ANOVA on Interactions 

Individual level: 

Descriptive Statistics 

Dependent Variable:Interaction    

Technology Scenario Mean Std. Deviation N 

Blackboard Lost in the desert 30.07 15.247 30 

Lost at sea 48.37 21.674 30 

Survival on the moon 35.43 17.264 30 

Total 37.96 19.637 90 

SecondLife Lost in the desert 40.73 18.614 30 

Lost at sea 33.07 21.502 30 

Survival on the moon 33.60 20.577 30 

Total 35.80 20.344 90 

Total Lost in the desert 35.40 17.706 60 

Lost at sea 40.72 22.752 60 

Survival on the moon 34.52 18.854 60 

Total 36.88 19.967 180 

 

Tests of Between-Subjects Effects 

Dependent Variable:Interaction      

Source 
Type III Sum of 

Squares df Mean Square F Sig. 

Intercept Hypothesis 244794.689 1 244794.689 362.727 .003 

Error 1349.744 2 674.872
a
   

Technology Hypothesis 209.089 1 209.089 .083 .801 

Error 5059.344 2 2529.672
b
   

Scenario Hypothesis 1349.744 2 674.872 .267 .789 

Error 5059.344 2 2529.672
b
   

Technology * Scenario Hypothesis 5059.344 2 2529.672 6.799 .001 

Error 64743.133 174 372.087
c
   

a.  MS(Scenario)       

b.  MS(Technology * Scenario)      

c.  MS(Error)       
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Group Level 

Descriptive Statistics 

Dependent Variable:Interaction    

Technology Scenario Mean Std. Deviation N 

Blackboard Lost in the desert 84.00 31.180 10 

Lost at sea 145.10 58.499 10 

Survival on the moon 112.50 40.272 10 

Total 113.87 50.117 30 

SecondLife Lost in the desert 122.20 42.013 10 

Lost at sea 109.70 55.885 10 

Survival on the moon 90.30 48.344 10 

Total 107.40 49.199 30 

Total Lost in the desert 103.10 40.995 20 

Lost at sea 127.40 58.567 20 

Survival on the moon 101.40 44.777 20 

Total 110.63 49.345 60 

 

Tests of Between-Subjects Effects 

Dependent Variable:Interaction      

Source 
Type III Sum of 

Squares df Mean Square F Sig. 

Intercept Hypothesis 734384.067 1 734384.067 173.561 .006 

Error 8462.533 2 4231.267
a
   

Technology Hypothesis 627.267 1 627.267 .081 .802 

Error 15398.933 2 7699.467
b
   

Scenario Hypothesis 8462.533 2 4231.267 .550 .645 

Error 15398.933 2 7699.467
b
   

Technology * Scenario Hypothesis 15398.933 2 7699.467 3.489 .038 

Error 119173.200 54 2206.911
c
   

a.  MS(Scenario)       

b.  MS(Technology * Scenario)      

c.  MS(Error)       

 
 

 

 

 


