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Discussion Forums in a Blended Learning Approach for Social 
Studies: The Influence of Cognitive Learning Styles on Attitudes 

towards Asynchronous Collaboration in a South East Asian University 

J. A. G. Doiron 

Abstract 

To keep pace with ubiquitous computing in all aspects of society, universities have 
invested heavily in off-the-shelf or in-house learning management systems, and teachers 
are being encouraged to seek ways in which to optimize the role of information and 
communication technology to support their teaching and learning activities; both on the 
campus and beyond campus borders. However, many students in residential universities 
are resistant to embracing CMC-mediated activities as an integral part of their 
coursework, and this attitude underscores the importance of understanding how these 
students are affected by the implementation of the new teaching and learning strategies 
associated with a 'blended learning' approach. This study explores a particular context 
in which discussion forums were deployed as a replacement to traditional face-to-face 
tutorial discussions. Research subjects (n=147), health psychology students at a South 
East Asian university, completed a Felder Soloman Index of Learning Styles (ILS) 
questionnaire before being assigned to online discussion forum groups of 8 or 9 students 
per group. During the 9 weeks of the tutorial assignment activity, student interactions in 
the discussion forums were monitored and transcripts of their postings and replies were 
analysed and coded. Quantitative data from attitude survey MCQs, grades, peer ratings 
and usage statistics, as well as qualitative data from attitude survey open-answer 
questions and one-to-one interviews, were also gathered and analysed. The findings 
identified a number of weaknesses and drawbacks of using discussion forums: notably 
that students who felt uncomfortable about expressing their opinions in discussion 
forums also had difficulty understanding what was being communicated in the postings 
and didn't trust their group members; students who were identified as having a 
moderate to strong 'Sequential' cognitive learning style preference were more likely to 
indicate that they had a difficult time working in the discussion forums; and students 
who were identified as having a moderate to strong 'Active' cognitive learning style 
preference tended to make fewer forum postings. Nevertheless, since the scope of the 
information quoted, and opinions generated, in the discussion forum postings was 
noticeably greater than what was generally brought up in face-to-face discussions, and 
because the majority of students worked independently and responsibly, this particular 
blended learning approach was deemed a success by the course instructor. However, the 
author puts forward a number of recommendations to instructional designers, 
practitioners and students for designing, setting up and running a similar but more 
flexible approach as an alternative to traditional large-class face-to-face tutorial 
discussions. 
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Chapter 1 

INTRODUCTION 

1.1 Rationale for the Study 

The use of computer-mediated communication (CMC) technology, such as discussion 

forums, to support teaching and learning in higher education has generated much debate 

and research. Advocates of the use of CMC point out that students interacting in 

discussion forums collaborate by sharing their opinions, ideas, experiences, readings 

and web resources (Finegold & Cooke, 2006; McConnell, 2000; Stacey, 1999), and 

emphasize that working in discussion forums encourages reflection, debate and 

negotiation (Ellis, 2001; Salmon, 2002, 2004; Vonderwell, 2002; Wozniak, & Silveira, 

2004). However, requesting students to work collaboratively in discussion forums has 

also generated student complaints that this activity leads to "information overload", 

engenders confusion for some and causes anxiety for others who are insecure about 

posting messages (Edirisingha, 2004; Lopez-Ortiz & Lin, 2005). As well, many students 

complain about the heavy time commitment typically required from discussion forum 

users (Gabriel, 2004; Song, Singleton, Hill & Koh, 2004). 

As the debate on the benefits and drawbacks of using discussion forums in higher 

education continues, many universities, having already invested heavily in off-the-shelf 

or in-house learning management systems, are seeking ways to optimize the role of 

information and communication technology (ICT) in supporting teaching and learning 

activities both across the campus and beyond campus borders (Brunner, 2006; Ellis, 

Goodyear, Prosser & O'Hara, 2006). In 2002, the author was first contacted to design, 

develop and evaluate a strategy to replace the traditional post-lecture, face-to-face, 

large-group tutorial discussions with a tutorial assignment activity that focused on 

small-group peer collaboration using online discussion forums as the medium of 

interaction. 

The blending of traditional on-campus classroom activities together with online 

activities is commonly known as a 'blended learning' approach. Because this approach 

is touted as providing the best mix of teaching and learning strategies in the context of 

higher education (Finegold & Cooke, 2006; Motteram, 2006), 'blended learning' 
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designs are receiving serious consideration from the many university lecturers and 

administrators who see ICT as providing the necessary tools for managing the 

increasingly common large undergraduate class sizes, and for addressing the 

problematic scheduling of campus classrooms and lecture halls (Concannon, Flynn & 

Campbell, 2005; Marsh, McFadden & Price, 2003). 

However, there are many reasons why some students might not be receptive to the 

changes brought about by the implementation of a 'blended learning' approach in their 

campus courses, and this underscores the need to understand how students are affected 

by these changes (Brunner, 2006; Finegold & Cooke, 2006; McConnell, 2000; Molz, 

Eckhardt, & Schnotz, 2002). One of the factors affecting a student's resistance to 

change may be the consequence of a mismatch between the requirements of an ICT-

mediated learning strategy and the student's personal cognitive learning style preference 

(Ford, & Chen, 2001; Smith & Whiteley, 2002). 

Prior to this present research, the author had run a trial of a new 'blended learning' 

strategy in which post-lecture face-to-face tutorials were replaced with small-group 

peer-mediated tutorial discussions in dedicated discussion forums. The findings from 

that pilot study recommended that further research be undertaken in order to identify the 

characteristics of students who had shown a clear preference for the traditional face-to-

face tutorial discussion format over the small-group online tutorial discussion format 

throughout the trial (Bishop & Doiron, 2003). Hence, the present research was 

conducted to look specifically at the relationship between cognitive learning style and 

attitudes towards working in discussion forums as a replacement to the in-class tutorial 

discussion format. 

In this chapter, the details and implications of the initial pilot study are discussed and an 

overview of the structure of the thesis is presented. 

1.2 Background for the Study 

Health psychology is an applied area of psychology and thus lends itself well to 

discussions on how psychological principles and findings can be applied to real world 

problems. Bishop and Doiron (2003) believed that because of the availability and 

convenience of ubiquitous CMC, undergraduate students in the health psychology 

course of a South East Asian university could benefit greatly from the use of online 
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discussion forums to communicate ideas and comment on readings that related theories 

in health psychology to specific health issues. Furthermore, since the 1998 launch of its 

own online learning management system, known as the integrated virtual learning 

environment (IVLE), the university had made the use of IVLE mandatory in all courses. 

Hence, students in the health psychology course, being third year undergraduates, were 

already familiar with the use of the university's CMC tools. 

During the last semester of the 2002/2003 academic year, Bishop and Doiron designed 

and developed a small group collaborative online discussion activity aimed at replacing 

the traditional large group face-to-face tutorial discussions which had been a feature of 

the health psychology course in previous semesters. As figure 1.1 shows, in contrast to 

the previous years, the new format did away with face-to-face post-lecture tutorial 

discussion sessions. Also, the tutorial assignment was changed from a weekly short 

paper from every student, to one longer paper (as well as a summary of what was 

brought forward in the related discussion forum) from the one student in the group, the 

assigned group leader for that week, who would be the only one graded for the 

assignment. 
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Figure 1.1: The lecture and tutorial assignment: prior and new discussion forum format 
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Because many researchers have emphasized that discussion forums provide a 

convenient setting from which students are able to learn from one another through the 

sharing of perspectives (Brook, & Oliver, 2003; Garrison & Anderson, 2003; Jameson, 

Ferrell, Kelly, Walker & Ryan, 2006; Marra, Moore & Klimczak, 2004; Northover, 

2002; Salmon, 2002, 2004; Stacey, 1999; Taradi & Taradi, 2004; van Aalst, 2006; 

Wang & Woo, 2007; Yazdani & Bligh, 1997), this new discussion forum activity was 

designed to encourage collaboration and mutual support among students. By 

collaborating (between each other and with the leader) to provide information 

(references from articles and web sites, etc.), opinions and perspectives from which the 

group leader could consult when writing her/his paper, the group members would be 

rewarded by the leader with a mark that counted in the final course assessment. Since 

each student would write one tutorial paper during the semester, this interdependence 

was expected to foster mutual support and bring about a collaborative peer-learning 

experience. Although Salmon (2002) has made some distinction between the terms "co­

operative working" and "collaborative working" in groups, due to the rotation of the 

leadership in this particular design, the author has chosen to use the term collaborative. 

The class of 142 students was randomly assigned to fourteen groups of nine and two 

groups of eight, and instructed on how to use the course discussion forums to 

collaborate on the weekly tutorial assignments. After the weekly lecture, each group 

accessed their discussion forum and throughout the following seven days, shared 

information and ideas about the tutorial assignment question. Students posted messages 

and replied to postings at their convenience from wherever they had access to the 

Internet. Group leaders were tasked to get the discussions started and to keep the group 

on track, and while the course instructor did not take part in any discussion forum, the 

students were made aware that he was monitoring their discussions. 

At the end of seven days, the forums were closed and the group leaders had one more 

week in which to write the assignment paper. Leaders were told that while their paper 

should reflect the group's discussions, they were not solely limited to the points raised 

or the materials provided by their group members. To familiarise everyone with what 

was expected on an assignment paper, an exemplar paper was made available on the 

health psychology course web site for students to consult, and as the group leadership 

was rotated weekly, each group member became leader for one of the assignments. 

Throughout the semester, statistics on the number of postings each student submitted, 
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transcripts of weekly discussion forum postings and responses from two surveys 

administered during the semester, were collated, coded and analysed. 

While the tutorial papers accounted for 25% of the overall course grade, each group 

member's contribution to the online discussions also counted for marks. The group 

leaders were tasked to anonymously rate each group member's contributions towards 

addressing the tutorial question, and at the end of the semester these ratings were tallied 

and converted to 10% of the course grade. To complete the continuous assessment 

portion of the course grading, 15% was allocated to the critique of a tutorial paper by a 

student from another discussion forum group. The remaining 50% of the grade was 

allotted to mid-term and final written exams. 
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Figure 1.2: How would you compare the quality of Face-to-Face to IVLE discussions? (N=91) 

The implications of this pilot study were discussed by Bishop and Doiron (2003), and 

they suggested that although participation in the online discussions had consistently 

been very high throughout the semester, further study was needed in order to explain 

some of the findings. For instance, as figure 1.2 shows, student feedback (n=91) had 

indicated that, while a total of 56% of respondents believed the quality of discussion in 

the forums had been better than in the traditional face-to-face format, 32% still preferred 

the face-to-face format. 

As well, when asked which format better stimulated learning, although 51% of 

respondents felt that online discussions were better, as figure 1.3 shows, a substantial 

37% of respondents still felt that face-to-face tutorial discussions were better. Students 

were also specifically asked which format they preferred 
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Figure 1.3: Which format better stimulates 
learning? (N=91) 
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Figure 1.4: Which format do you prefer? 
(N=91) 
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Here again, as figure 1.4 shows, 54% of students said they preferred online discussions, 

while 34% indicated that they preferred the traditional face-to-face tutorial discussions. 

Yet after reviewing transcripts of the online discussions, the course instructor noted that 

the range of materials included in the postings was far greater, and of higher quality, 

than that which had generally been seen in the face-to-face sessions of previous years. 

Bishop and Doiron (2003) suggested that this was due in part to the fact that online 

discussions were convenient and flexible, and thereby provided students with the 

opportunity to seek out additional materials relevant to the issues that arose in the 

discussions. 

Because the majority of students had found the small group online tutorial discussion 

activity to be a positive learning experience, the course instructor felt that the continued 

use of this approach was warranted. However, the pilot study did expose some 

important drawbacks. In their feedback, many students indicated that they missed the 

social interaction of face-to-face discussions, while others complained that they had 

difficulty adjusting to the features of asynchronous communication and the non-linear 

sequencing of messages. Hence, Bishop and Doiron (2003) recommended that further 

research be undertaken to identify the characteristics and patterns that might influence 

student attitudes towards the use of the discussion forum as a replacement for the 

traditional face-to-face tutorial discussions. 

1.3 The Structure of the Thesis 

The main themes of the research relate to a) the implementation of a 'blended learning' 

approach in higher education; b) learning styles research and the match between 

cognitive learning styles and teaching strategies; and c) the influence of cognitive 

learning styles on collaborative work in discussion forums. Chapter 2 introduces the 

'blended learning' approach and the use of discussion forums in residential university 

on-campus courses, the background and debate over learning styles research, a number 

of contemporary learning styles models and the Felder and Soloman (1991) Index of 

Learning Styles (ILS) questionnaire. The research design and the context of the 

experiment are then described in Chapter 3. This chapter focuses on the research 

methodology used as well as the development and deployment of the survey 

instruments, the data collection methods and the statistical procedures used in the study. 

The subsequent four chapters present the findings. 
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In Chapter 4, the data from the discussion forum usage, the discussion forum postings 

and the continuous assessment marks are presented. Pearson correlations and 

discriminant function analysis calculations are used to examine relationships between 

the data and to identify predictors of cognitive learning style preference groups and 

student demographic groups. This is followed by the analysis of the Survey 1 and 

Survey II multiple choice questions (MCQs) in Chapter 5. Pearson correlations, factor 

analysis, paired samples correlations, paired samples t-test and effect size calculations 

are used to describe the relationships within the data. 

The qualitative data from the Survey I and Survey II open-ended questions is examined 

in Chapter 6. In order to succinctly describe the comments that the students entered, 

these responses were coded for analysis. As well as the findings from the analysis, the 

development of the coding descriptors and the results of the inter-rater reliability tests 

are also covered. Lastly, a post hoc analysis is presented in Chapter 7. The discriminant 

function analysis approach was used to determine whether any survey MCQs, student 

characteristics or discussion forum posting content characteristics could be identified as 

predictors of membership to cognitive learning style preference groups, demographic 

groups, performance groups or discussion format preference groups. 

Finally, while Chapter 8 discusses the relationships between the findings presented in 

Chapters 4, 5, 6 and 7, the extent to which these findings confirm or contradict the 

literature and the acceptance or rejection of the research hypothesises, Chapter 9 

addresses the study's contribution to knowledge, the implications and generalisability of 

the findings, the advice for practitioners, students and instructional designers, and the 

recommendations for further research. 
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Chapter 2 

L I T E R A T U R E R E V I E W 

2.1 Overview 

The three main areas of interest in this study include 'blended learning' in higher 

education, learning style models and the Felder and Soloman (1991) Index of Learning 

Styles (ILS) questionnaire. Specifically, this literature review looks at recent reports on 

the use of discussion forums as an integral component of on-campus coursework 

activities and presents the findings and recommendations from these studies. The 

development of some of the most popular cognitive learning style models and their 

associated dimensions of learning, as well as the construct validity and internal 

consistency reliability of the ILS questionnaire, are also examined. 

While research into 'blended learning' in the context of higher education is a relatively 

new phenomenon, over the past thirty years much has been written about individual 

preferences for acquiring and processing information and how these preferences, or 

learning styles, are identified. Learning styles have also been examined from various 

perspectives and a number of constructs relating to how individuals approach and 

process information have gathered wide acceptance. 

In this chapter, some contemporary models of learning, such as Kolb's experiential 

learning theory, Honey and Mumford's learning cycle and Felder and Silverman's 

learning model are presented, and since the Felder and Soloman ILS questionnaire was 

used in the present study, research into its dependability is also discussed. 

2.2 Blended Learning 

Since the advent of ubiquitous on-campus and off-campus computing, some university 

administrators, researchers and teachers have tried to combine distance education 

learning strategies with face-to-face learning strategies in an attempt to create a better, 

more effective and more efficient learning experience for their students (Guri-Rosenblit, 

2002). However, since much of the research associated with the integration of learning 

strategies has focused on a number of different information and communication 
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technology tools, the resulting discourse has generated some confusion due to 

inconsistencies in the terminology used (Guri-Rosenblit, 2005). 

In the literature, terms such as: web-based learning, computer-mediated instruction, 

virtual classrooms, on-line education, e-learning, e-education I-Campus, borderless 

education, distributed learning, flexible learning, mobile learning and blended learning, 

have all been used to express a relatively similar construct (Brunner, 2006). Hence, for 

the sake of consistency, when referring to a learning context in which students who 

participate in on-campus learning activities such as lectures, labs and face-to-face group 

activities are also required to access and participate in online activities such as peer 

collaboration, peer co-operation, peer assessment and peer reviews, the author has 

chosen to use the term 'blended learning'. 

While the roll-out of learning management systems (LMS) in residential university 

settings was expected to revolutionize the traditional modes of teacher-student and 

student-student interactions, few universities have used the new technology features of 

the LMS to replace face-to-face interaction with online alternatives because most lack 

the appropriate infrastructure and human capital to use such technologies effectively 

(Bates, 2001; Bernath & Hulsmann, 2004; Collis & van der Wende, 2002). This is 

evident when one considers that although the new technologies, such as web 

conferencing, enable continuous interaction between teachers and students, without 

extensive preparation and technical support, it is difficult for any teacher to interact with 

the large numbers of students that virtual settings are able to accommodate (Guri-

Rosenblit, 2005; Ryan, 2002; Twigg, 2001). 

Another barrier to the wide-spread implementation of the 'blended learning' approach 

has been the resistance from both students (Felder & Brent, 1996; Guri-Rosenblit, 2002; 

Hunt, Thomas & Eagle, 2002; Woods, 1994) and faculty (Finley & Hartman, 2004; 

Knight, Knight & Teghe, 2006). For example, when given the opportunity to not attend 

class and be provided with online materials and required assignments instead, it seems 

that students still preferred and valued their traditional classroom encounters (Wang & 

Woo, 2007). In a two year study at the University of California at Berkeley, the end-of-

semester surveys conducted in a technologically-enhanced first-semester introductory 

chemistry course indicated that more than 80% of the 904 respondents preferred 

attending class over accessing the lecture webcast (Harley, Denke, Lawrence, Maher, 
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Gawlik, & Muller, 2002). This study also revealed that close to 30% of the students 

were unwilling to do more activities online in order to spend fewer hours in the lab, and 

35% would not recommend similar courses in which online quizzes and assignments 

were used. 

However, Harley et al (2002) found that 'blended learning', as evidenced by their study, 

was nonetheless a cost effective approach to higher education. They pointed out that: 

• instructors spent less time doing repetitive tasks 

• instructors spent less time answering routine questions 

• student performance was not significantly affected 

• on-demand lectures had the potential to allow for a greater number of students to 

be enrolled in the course 

• the number of repeated lectures given each day could be reduced 

• with reuse of the materials, the cost of creating technology-enhanced courses 

would decrease over time 

Many researchers agree with Harley et al, and also believe that 'blended learning' will 

greatly contribute to a growing flexibility of academic study patterns, and that the 

combination of face-to-face learning activities with online components will emerge as a 

pragmatic approach to new realities in many academic settings (Brunner, 2006; Collis & 

Moonen, 2001; Dziuban & Moskal, 2001; Guri-Rosenblit, 2002, 2005). More 

importantly, the adoption of a 'blended learning' approach will also lead to a 

fundamental reconsideration of course design in light of the new learning strategies that 

are enabled through the use of LMS features and ICT tools (Brunner, 2006; Concannon, 

Flynn & Campbell 2005; Ellis, Goodyear, Prosser & O'Hara, 2006; Garrison, 2007; 

Laurillard, 1995; Motteram, 2006; Voos, 2003; Saddler-Smith & Smith, 2004). 

However, Condie and Livingston (2007) caution that: 

"The blending of traditional and online learning approaches needs to be 
more fully understood, particularly the issues that have to do with: (1) the 
appropriate balance between these two, (2) the methods of optimising the 
links between teacher-directed and independent student study and (3) the 
implications for the role of the teacher and the student when sharing the 
learning process. " (Condie & Livingston, 2007:344) 
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They suggest the need for fundamental changes to the conventional teaching and 

learning process in higher education: a redefinition of both teacher and student 

responsibilities and expectations, and a move away from the teacher being the 

proverbial "Sage on the Stage" who presides over the transfer of knowledge to students, 

to a context in which the teacher is the "facilitator" who empowers students to take on 

greater responsibility in the creation of a meaningful learning experience (Condie & 

Livingston, 2007; Danchak & Huguet, 2004; Jaffee, 1998; Laurillard, 1993). 

However, although an emphasis on the importance of the experiential and social aspect 

of education has long been advocated by distinguished educationists such as John 

Dewey (1916) and Paulo Freire (1970), and is reflected in Lev Vygotsky's (1976) 

constructivist learning model, the large scale endorsement of such a radical change to 

the deeply embedded traditional roles may prove to be the most difficult obstacle to 

overcome in the development and implementation of a successful 'blended learning' 

approach within the context of higher education (Condie & Livingston, 2007; Gulati, 

2004; Jaffee, 1998). As Condie and Livingston (2007) point out, "the culture of schools 

often works against challenging well-established roles and practices." 

2.2.1 Online discussion forums in on-campus courses 

With the increasing use of ICT and CMC tools, such as discussion forums in tertiary 

education, it is imperative to ensure that these tools provide an appropriate means to 

enhance learning (Cox, Carr & Hall, 2004; Ellis, & Calvo, 2006; Ellis, Goodyear, 

Prosser & O'Hara, 2006; Northover, 2002; Wang & Woo, 2007). As pointed out in 

section 1.2, many researchers have emphasized that discussion forums provide a 

convenient setting from which students are able to learn from one another through the 

sharing of perspectives (Brook, & Oliver, 2003; Garrison & Anderson, 2003; Jameson, 

Ferrell, Kelly, Walker & Ryan, 2006; Marra, Moore & Klimczak, 2004; Northover, 

2002; Salmon, 2002, 2004; Stacey, 1999; Taradi & Taradi, 2004; van Aalst, 2006; 

Wang & Woo, 2007; Yazdani & Bligh, 1997), and others note that the inclusion of 

discussion forums in group-work activities is supportive of a social constructivist 

approach to learning (Garrison, 2007; Jonassen, Peck & Wilson, 1999; Kovacic, 2004; 

Kruger, 2006; Veerman & Veldhuis-Diermanse, 2001). 

Constructivism, a theory of human learning conceived by Lev Vygotsky (1976) in the 

1920's, advocates a greater understanding of the social nature of learning and the 
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positive effects of group-work (Slavin, 1996). Vygotsky proposed that learning was a 

product of social interactions and that it was not simply the assimilation and 

accommodation of new knowledge, but the process by which all the higher cognitive 

functions "originate as actual relationships between individuals". Yet as Gulati (2004) 

noted, because many discussion forums were being monitored and regulated by the 

course instructor, this surveillance and disciplinary power of the instructor was "not 

only disempowering but also not constructivist". Consequently, in order to foster open 

and collegial relationships between participants in discussion forums, it was seen as 

essential that instructors take a "hands-off approach towards directing and managing 

the forums (Condie & Livingston, 2007; Finegold, & Cooke, 2006). 

Much research has also focused on the characteristics that differentiate collaboration in 

face-to-face discussions from collaboration in an online discussion forum setting (Chen 

& Zimitat, 2004; Jaques & Salmon, 2007; Koory, 2003; Larson & Keiper, 2002; Meyer, 

2003; Maurino, 2006; Tiene, 2000; Wang & Woo, 2007). Tiene (2000) outlined four 

specific areas of interest within this research: 

• Access 

o Discussion forums require access on a continual basis. Hence, the 

reliability of the technology is an important factor for success. Students 

have complained of losing their work due to breakdown or unfamiliarity 

with the technology (Bishop & Doiron, 2003; Ng, 2007; Song, Singleton, 

Hill & Koh, 2004). 

o Access to on-campus facilities for face-to-face meetings is not usually a 

problem for residential universities. 

• Timing 

o Discussion forum participants need more time to read, reflect, compose 

and type a response to a posting (Downing & Chim, 2004). Participants 

also access the discussion at different times, and while this is a notable 

convenience (Brunner, 2006; Concannon, Flynn & Campbell, 2005; 

Motteram, 2006) the discussion of a topic must then also be extended 

over a number of days. 

o Timing for face-to-face meetings is usually scheduled and fixed. 

However, due to lack of preparation, or physical or emotional 

discomfort, some participants may not be ready to interact effectively 

(Graham, 2006). 
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• Mode of expression 

o Discussion forums are text based. Communicating through written 

messages may be easy for participants who are comfortable with 

expressing themselves in writing, but for those who prefer talking instead 

of writing, contributing to a discussion forum may be quite stressful. 

Lack of auditory cues may also be confusing for some (Edirisingha, 

2004; Kruger, 2006; Tiene, 2000). 

o Introverts may find discussions in face-to-face meetings stressful, while 

extroverts may be happy to speak up and dominate the discussion (Lind, 

1996). 

• Visual cues 

o Discussion forums do not usually include the playback of a video 

segment as part of the posting. The absence of visual cues such as hand 

gestures and facial expression adds to what some participants interpret as 

the impersonal nature of the discussion forums (Lopez-Ortiz & Lin, 

2005). 

o In face-to-face meetings the visual cues from participants are evident, 

even for those individuals who are not openly participating in the 

discussions. 

Other research has suggested that while discussion forum interactions are task-oriented 

and focus more 'on-topic' compared with face-to-face discussions, reaching a group 

consensus is nevertheless easier in a face-to-face setting (Finegold, & Cooke, 2006; 

Jaques & Salmon, 2007; Wang & Woo, 2007). Also, while discussion forum 

participants tend to cite more literature and provide bibliographic references and web 

hyperlinks (Bishop & Doiron, 2003), participants in face-to-face discussions are more 

likely to bring up personal experiences and opinions (Ainslie, 2001). These findings 

highlight the strong contrast between the more personal nature of face-to-face 

discussions and the perception that, for relatively large groups, collaboration in 

discussion forums is impersonal (Salmon, 2002; Jaques & Salmon, 2007), contributes to 

feelings of detachment and isolation (Mclnnerney & Roberts, 2004; Kruger, 2006), and 

provides some participants with a platform from which to display hostile or 

irresponsible behaviour (Beuchot & Bullen, 2005; Meyers, Bennett, & Lysaght, 2004). 
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Finally, the different characteristics associated with communicating face-to-face as 

opposed to those involved in writing have also generated some interest. The language 

used in communicating face-to-face is very different from that found in discussion 

forum postings (Kern, 1995; Warschauer, 1995). Participants in face-to-face discussions 

can be interrupted mid-sentence and use gestures, body language, voice intonations and 

facial expressions to convey meaning (Ng, 2007). Discussion forum participants, on the 

other hand, are limited to the use of icons to symbolize their feelings, and font features 

such as capital letters, bold and colours, to highlight or emphasize their comments. 

2.3 Cognitive Learning Styles 

While early studies on individual differences in ability and intelligence had failed to 

identify the processes from which different approaches to learning could be determined 

(Grigorenko & Sternberg, 1995), once research into the origins of learning and the 

cognitive and perceptual functioning of individuals had begun, various model of 

learning styles were proposed. However, as researchers came from various traditions 

and worked in different contexts, diverse characterizations of learning emerged and a 

variety of learning style inventories were consequently developed (McLoughlin, 1999). 

Unfortunately, this lack of consistency in learning styles research created some 

confusion and uncertainty with regards to the implications of the research findings 

(Murray-Harvey, 1994). 

Nonetheless, since the late 1970s, research from a wide range of educational settings 

has produced a substantial corpus of knowledge (Allinson & Hayes, 1988; Busato, 

Prins, Elshout, & Hamaker, 1998; Cleminson, Putnam, & Bradford, 1994; Ellis, 1996; 

Evans & Honour 1997; Ford, Wilson, Foster, & Ellis, 2002; McLoughlin, 1999; Pask, 

1976; Watkins, 1998; Witkin, Moore, Goodenough, & Cox, 1977), with a number of 

researchers proposing general categorizations on how people acquire, process, perceive 

and understand information (Felder & Silverman 1988; Riding & Cheema, 1991; 

Witkin, Moore, Goodenough & Cox , 1977). Some researchers emphasized the 

importance of fixed genetic traits, while others stressed the importance of learning from 

experience and from the learning environment (Cassidy, 2004), and as a consequence, a 

great variety of perspectives and definitions of learning styles can be found in the 

literature with terms such as thinking styles, cognitive styles and learning modalities all 

being used interchangeably when referring to learning styles. 
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A comprehensive and systematic review of learning style models was offered by 

Coffield, Moseley, Hall and Ecclestone (2004). Although they have serious reservations 

about learning styles and believe that "clear, simple, but unfounded messages for 

practitioners and managers have too often been distilled from a highly contested field of 

research." (p. 119), they recognize the potential benefits of initiating a dialogue on 

learning styles in higher education. 

"Both McCarthy (1990) and Entwistle and Walker (2000) have spotted the 
potential of learning styles to act as an agent for broader change. Open-
ended dialogue between tutor and students may begin by identifying forms of 
support such as courses on study skills and, with a tutor alive to the 
possibilities of growth, it should lead on to a discussion of the curriculum 
and assessment. If this in turn encourages tutors to discuss among 
themselves how they can improve students' approaches to learning, then the 
door is open for course teams, initial teacher trainers and continuing 
professional developers to use the topic of learning as a springboard for 
broader cultural change within the organisation. What may begin as a 
concern to respond more appropriately to variation in patterns of students' 
learning may provoke a re-assessment of the goals of education or training, 
the purposes of assessment and the relevance of certain aspects of the 
curriculum. If learning styles are to be used to improve practice, we 
recommend that they are employed in the hope that an exploration of 
pedagogy may well usher in far-reaching change." (Coffield et al, 2004:133) 

In their research, Coffield et al came across 71 different models of learning and 

categorized 51 of them according to their innate resistance to change over time. This 

"families of learning styles" inventory, with its associated models is presented in figure 

2.1. The "flexibly stable learning preferences" family of models is of special interest 

because it includes the Felder and Silverman model (1988) which is used in the present 

study. 
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Figure 2.1: Families of learning styles (Coffield, Moseley, Hall & Ecclestone, 2004) 
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In the following sections, this model and other popular learning models, including 

Kolb's experiential learning theory (Kolb, 1984) and the Honey and Mumford learning 

model (Honey & Mumford, 1992) are presented, and the origins of their learning 

dimensions are discussed. 

2.4 Popular Models of Learning and Learning Styles 

Many researchers maintain that an individual's learning style relates to their general 

predisposition towards a particular learning approach (Robotham, 1999), while others 

believe that the characteristics related to human learning are part of a 'gestalt' in which 

an individual's neurobiology, personality, physical state and past experiences each have 

an overall influence on the internal and external operations that constitute learning 

(Keefe & Ferrell, 1990). Yet, as David Robotham (1999) noted, if an individual's 

learning style changed significantly over time, any assessment of that learning style 

would be valid only at the time of assessment, and thus the reliability of the measuring 

instrument would be questionable. However, proponents of learning styles research 

believe that while an individual may go through "qualitative changes" in their learning 

style, the "essence" of that style remains constant over time (Curry, 1990; Cornett, 

1983; Claxton & Ralston, 1978). 

Since the introduction of Kolb's experiential learning theory (ELT) in 1984, a number 

of models of learning proposing "flexibly stable learning preferences" have found 

increasing popularity, especially among corporate trainers, teachers and university 

lecturers (Coffield et al, 2004). The following section looks at the origins of these 

models and their particular perspectives on learner profiles and learning style constructs. 

2.4.1 Kolb's experiential learning theory (ELT) 

According to Coffield et al (2004), one of the most influential models of learning styles 

is Kolb's ELT. Conceived by David Kolb and his associate Roger Fry, ELT has its 

foundation in John Dewey's notion of experiential education, Kurt Lewin's concept of 

action research, Jean Piaget's ideas on the "process of equilibration" between 

assimilation and accommodation in cognitive development and Carl Jung's personality 

types (Kolb, 1976; 1981; 1984, Kolb & Fry, 1975). In his elaboration on ELT, Kolb 

(1984) highlighted six defining aspects of his experiential learning theory: 

1. The process of learning is the imperative, not the learning outcomes. 
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2. The process of learning is continuous and grounded in experience. 

3. The process of learning elicits personal adaptive strategies in order to resolve 

conflicts between the two opposing modes of adaptation to the world; concrete 

experience versus abstract conceptualization and active experience versus 

reflective observation. 

4. The process of learning is a holistic process of adaptation to the world. 

5. The process of learning involves transactions between the individual and 

his/her environment. 

6. The process of learning involves transactions with social knowledge from 

which personal knowledge is created. 

Kolb and Fry (1976) described experiential learning as having a four-stage cycle from 

which concrete experience (CE) is followed by reflective observation (RO), which leads 

to abstract conceptualization (AC) and finally active experimentation (AE). From this 

process, four definitions of learning styles were derived: 

• The Converger 

o perspective ranges from AC to AE 

o likes to experiment with new ideas and to work with practical 

applications 

o is good at problem solving, making decisions and creating practical 

applications 

o prefers technical tasks and is less concerned with people and 

interpersonal aspects 

• The Diverger 

o perspective ranges from CE to RO 

o is good at seeing from different perspectives 

o prefers observation to action 

o is imaginative, emotional and interested in people 

o likes to work in groups and is receptive to personal feedback 

• The Assimilator 

o perspective ranges from AC to RO 

o is concise and logical 

o is good at understanding and synthesizing information 

o prefers ideas and concepts over interactions with people 

• The Accommodator 
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o perspective ranges from CE to AE 

o is a "hands-on' person 

o relies on instinct and intuition rather than logical analysis 

o prefers a practical, experiential approach 

o likes new challenges and experiences 

o likes working in teams 

In 1976, Kolb developed a learning style diagnostic questionnaire, the learning style 

inventory (LSI), which has since been revised several times. Kolb believed that in the 

context of higher education, a person's learning style was important in shaping their 

learning experience and that students not only chose to study in a field of education that 

was "consistent with their learning styles", but that once they became actively involved 

in these studies, the associated learning style was then further reinforced (Kolb, 1984). 

For example, he argued that more convergers would be found among engineering and 

economics majors, more accommodators would be found among business and 

management majors, more assimilators would be found among mathematics, sociology 

and chemistry majors, and more divergers would be found among English, history and 

psychology majors. 

While many have lauded Kolb's work, researchers critical of his model have noted that 

the ELT does not describe the process of reflection and how it occurs for the learner 

(Boud, Keogh & Walker, 1985) nor does it account for the differences in cognitive and 

communication styles that are culturally-based (Anderson, 1988). Jarvis (1987), who 

studied adult learners and showed that the ELT does not apply to all experiential 

learning situations, points out that the empirical support for Kolb's learning cycle is 

weak and, along with Coffield et al (2004), believe the model to be seriously flawed. 

2.4.2 Honey and Mumford's learning model 

An offshoot of the ELT was later developed by Honey and Mumford (1992). Alan 

Mumford and Peter Honey, who had been using the Kolb's LSI with in their 

organization, found that industry managers had difficulty identifying with the LSI 

questions, so they decided to create their own learning style diagnostic instrument. In 

the process, and strongly influenced by Kolb's E L T , they developed their own 

experiential learning model with its associated learning styles (Coffield et al, 2004). 
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As with Kolb, Honey and Mumford identified four stages of learning from which they 

derived four learning styles: 

• The Activist 

o flexible and open-minded, but may take unnecessary risks 

o ready to take action but may act without sufficient preparation and not 

consider the consequences 

o likes to be exposed to new situations and is unlikely to resist change, 

but may get bored with implementation, consolidation and follow 

through 

o tends to be a loner and enjoys being the center of attention 

• The Reflector 

o careful, thorough and methodical, but may be slow at decision making 

and may not take enough risks 

o thoughtful, but may not be assertive or forthcoming 

o good listener and assimilates information well, but tends to hold back 

from direct participation 

• The Theorist 

o logical, but not necessarily a creative thinker 

o rational and objective, but may find uncertainty, disorder and 

ambiguity upsetting 

o good at asking probing questions 

o disciplined approach, but may be intolerant of anything subjective or 

intuitive 

o has a grasp of the 'big picture' 

• The Pragmatist 

o eager to test things out in practice, but may be impatient with 

indecision and go for the first expedient solution to a problem 

o practical and realistic, but tends to reject anything that doesn't have an 

obvious application 

o technique-oriented, but may not have much interest in theory or basic 

principles 

o more task-oriented than people-oriented 

Honey and Mumford (2000) later emphasized that while each learning style has its own 

strengths and weaknesses, these attributes are but one element in a range of factors that 
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affect learning, such as past learning experiences, the range of learning opportunities 

available, cultural and motivational influences and the impact of the trainer/teacher. On 

a more pragmatic note, Mumford stressed that a learning model should be easy enough 

to understand so that people would be aware of the necessary stages they would need to 

go through in order to become balanced learners, and thus be able to "improve their 

learning processes, not just diagnose them" (Mumford, 1987). 

2.4.3 The Felder and Silverman model 

In 1988 Richard Felder and Linda Silverman proposed their own learning-style model 

that classified students "according to where they fit on a number of scales pertaining to 

the ways in which they received and processed information". These scales included: 

• Perception: sensory/intuitive 

• Input: visual/auditory 

• Organization: inductive/deductive 

• Processing: active/reflective 

• Understanding: sequential/global 

In developing their model, Felder and Silverman were strongly influenced by Carl 

Jung's theory of psychological types (Jung, 1921), Paivio's dual coding theory (Paivio, 

1971), Witkin's work on field dependence and field independence (Witkin & 

Goodenoughj 1981), Kolb's experiential learning model (Kolb, 1984) and Pask's styles 

and strategies of learning (Pask, 1976). As a starting point they asked five fundamental 

questions about student learning preferences and then proposed some corresponding 

teaching strategies. These were: 

"1) What type of information does the student preferentially perceive: 
sensory (external) - sights, sounds, physical sensations, or intuitive 
(internal) - possibilities, insights, hunches? 

2) Through which sensory channel is external information most 
effectively perceived: visual—pictures, diagrams, graphs, 
demonstrations, or auditory - words, sounds? 

3) With which organization of information is the student most 
comfortable: Inductive - facts and observations are given, underlying 
principles are inferred, or deductive - principles are given, 
consequences and applications are deduced? 

4) How does the student prefer to process information: actively -
through engagement in physical activity or discussion, or reflectively 
- through introspection? 
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5) How does the student progress towards understanding: 
sequentially - in continual steps, or globaWy - in large jumps, 
holistically?" (Felder & Silverman, 1988:675) 

From this initial model, Richard Felder then collaborated with Barbara Soloman to 

develop the index of learning styles (ILS), a questionnaire that incorporated four of the 

original five learning style dimensions from the Felder and Silverman model. These 

dimensions were the: 

• sensing/intuitive dimension 

o sensing - concrete thinker, oriented towards facts and procedures 

o intuitive - abstract thinker, innovative, oriented towards theories and 

underlying meanings 

• visual/verbal dimension 

o visual - prefers pictures, diagrams, flowcharts 

o verbal - prefers written or spoken explanations 

• active/reflective dimension 

o active - learns by trying things out, enjoys working in groups 

o reflective - learns by thinking things through, prefers working alone 

• sequential/global dimension 

o sequential - linear thinking process, learns in small incremental steps 

o global - holistic thinking process, learns in large leaps 

In his 2002 preface to the original 1998 article, Felder explained why he had omitted the 

original inductive/deductive dimension of learning from the ILS questionnaire. He 

explained that in a university setting, the best teaching strategy required an inductive 

approach to learning, and as such, he did not want to provide instructors with a 

justification for continuing to use the traditional deductive approach that he claimed was 

a "less effective lecture paradigm". As well, he relabeled the "visual/auditory" 

dimension to "visual/verbal" because he believed that it was a mistake to classify 

written prose as either a 'visual' or 'auditory' element since expository prose was 

"much more likely to be speech-mediated" when silently read (Felder & Henriques, 

1995). 

2.4.4 Characteristics of flexibly stable learning preferences 

As previously mentioned, Carl Jung's (1921) theory of psychological types and his 

concept of introversion/extroversion, in which adaptation and orientation are achieved 
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through physical sensations, thinking, feeling and intuition, inspired many researchers 

such as Myers and McCauley (1985), Kolb and Fry (1976), Felder and Silverman 

(1988) and Allinson and Hayes (1996), in their conceptualization of how people learn. 

The elaboration of an introvert/extrovert dimension of human psychology lead these 

researchers to formulate an "active experimentation/reflective observation" dimension 

of learning in which introverts tend to focus on their own feelings and thoughts, and 

extroverts tend to interact with other people and the outside world. Katharine Cook 

Briggs and Isabel Briggs Myers made use of this aspect of learning in the Myers-Briggs 

Type Indicator (MBTI) (Myers & McCauley, 1985), and it is the foundation from which 

the "diverger learning style" (Kolb, 2000), the "Activist" and "Reflector" learning styles 

(Honey & Mumford, 1992) and the Active/Reflective dimension of learning (Felder and 

Silverman, 1988) were based. 

Allinson and Hayes (1996) were particularly interested in Jung's thinking and intuition 

functions, and developed an Intuition/Analysis dimension of learning. They believed 

that this dimension reflected cognitive traits, or learning styles, which could be 

measured by the tendency to make immediate judgments based on either feelings or 

mental reasoning and attention to detail. Variants of this learning style dimension are 

found in the MBTI's Sensing/Intuition scale (Myers & Myers, 1980), Kolb's (2000) 

"converger learning style" and Felder and Silverman's (1988) Sensory/Intuitive 

dimension of learning. 

Other researchers suggested that people have innate preferences regarding the manner in 

which they acquire and process information. Gordon Pask (1976) proposed that a 

learner's approach to assimilating information was influenced by their Holist/Serialist 

perspective, in which Serialist learners preferred a sequential step-by-step approach, 

while Holists liked to see the overall relationships. Witkin, Moore, Goodenough and 

Cox (1977) referred to Holists as "field-independent", individuals who are adept at 

structuring and analytic activity, and Serialists as "field-dependent", individuals who 

prefer to have learning organized and structured for them. Felder and Silverman's 

(1988) Global/Sequential dimension of learning is a variant of Pask's Holist/Serialist 

perspective. 

Alan Richardson (1977) also proposed a Verbalizer/Visualizer aspect of processing 

information in which people tended to either express their knowledge through words 
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