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Abstract of thesis presented to the Senate of Universiti Putra Malaysia 

in fulfilment of the requirement for the degree of Doctor Philosophy 

 

 

PREDICTIVE MODEL FOR LEARNING PRODUCTIVITY IN A  

COMPUTER-SUPPORTED COLLABORATIVE LEARNING PLATFORM 

AMONG STUDENTS IN A MALAYSIAN PUBLIC UNIVERSITY 

 

 

By 

 

SITI HARYANI SHAIKH ALI 

 

June 2015 

 

 

 

Chair: Wan Zah Wan Ali, PhD 

Faculty: Educational Studies 

 

 

This study was conducted to develop a predictive model of the learning productivity of 

the students collaborating in the CSCL platform. This study integrates three main 

theories and two models, namely; Transactional Distance Theory, Social Presence 

Theory, Online Collaborative Learning Theory following the Constructivist School of 

Thought, Input-Process-Output Model and The Learning Productivity Model.The 

independent variables were the students’ self-construal, students’ prior CSCL 

experience and technology’s usability. The learning productivity was measured by the 

learning performance, learning gain and learning satisfaction of the students.  The level 

of collaboration was examined as the mediating factor between the independent and 

dependent variables. The level of collaboration was analysed via quantitative discourse 

analysis. 

 

 

In this descriptive survey study, the survey was administered using a questionnaire, 

adapted from previously validated scales. The validity of the instrument was approved 

by a panel of subject-matter experts.  A pilot study was rendered on 24 undergraduate 

students which yielded Cronbach’s alpha coefficient ranging from 0.87 to 0.3 

indicating good reliability.  Data were then gathered from 103 undergraduate distance 

learners, who formed 24 different groups from 11 subjects, selected using cluster 

sampling.  From discourse analysis, 12 groups were found to be highly collaborative 

among each other, where they had participated in the online discussion roughly equally 

among each other. Multiple regression analysis was conducted to identify the 

predictors of the highly collaborated groups (12 groups, n=43). Structural equation 

modeling (SEM) was employed to test the overall fit for the proposed model (24 

groups, n=103).  

 

 

The current study produced several significant findings apart from generated a model 

predicting the learning productivity of distance learners in a computer-supported 

collaborative learning platform. Five out of seven hypotheses were supported where the 
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paths were proven significant. The significant paths were: 1) students’ self-construal 

has a significant effect on the levels of collaboration of the distance learners (β=-0.743, 

p>.001); 2) prior CSCL experience has a significant effect on the levels of 

collaboration of distance learners (β=-0.610, p<.001);  3) technology’s usability has a 

significant effect on the levels of collaboration (β=-0.651, p<.001); 4) the levels of 

collaboration have a significant effect on the learning productivity of the distance 

learners (β=.45, p<.001); 5) the levels of collaboration have a full mediating effect on 

prior CSCL experience and learning productivity (β=-0.642, p<.001). The negative 

standardized estimates were due to the highest level of collaboration was represented 

with score 1 and vice versa.  

 

 

However, two hypotheses were not supported, which were: 1) the levels of 

collaboration did not have a full mediating effect on students’ self-construal and 

learning productivity; and, 2) the levels of collaboration did not have a full mediating 

effect on technology’s usability and learning productivity.  The theoretical model was 

able to explain 76.1% of the variance of the distance learner’s learning productivity 

collaborating on the CSCL platform.  

 

 

Hence, the study proposed that the students’ self-construal, students’ prior CSCL 

experience and technology’s usability will aid the students in achieving higher levels of 

collaboration, and in turn gain a favourable learning productivity. This study had 

looked within the collaboration among the distance learners by analyzing the levels of 

collaboration, and relating these levels of collaboration to the learning productivity of 

the distance learners. This study can contribute towards a more empirical 

understanding of learning productivity in an online collaborative platform, thus 

providing productive directions to the stakeholders in achieving the nation of lifelong 

learning and globalised online learning. 
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MODEL PERAMAL PRODUKTIVITI PEMBELAJARAN DALAM 

PLATFORM PEMBELAJARAN KOLABORATIF BERBANTU KOMPUTER 

DI KALANGAN PELAJAR UNIVERSITI AWAM DI MALAYSIA  

 

 

 

Oleh 

 

SITI HARYANI SHAIKH ALI 

 

Jun 2015 

 

 

 

Pengerusi: Wan Zah Wan Ali, PhD 

Fakulti: Pengajian Pendidikan  

 

 

 

Kajian ini dijalankan untuk membangunkan model peramal produktiviti pembelajaran 

dalam platform pembelajaran kolaboratif berbantu komputer. Kajian ini berdasarkan 

Teori Jarak Transaksi (Transactional Distance Theory), Teori Kehadiran Sosial (Social 

Presence Theory) dan Teori Pembelajaran Online berpandukan Sekolah Pemikiran 

Konstruktivis (Online Learning Theory following the Constructivist School of 

Thought). Faktor yang diukur adalah pengenalan diri, pengalaman kolaborasi atas 

talian dan kebolehgunaan teknologi. Produktiviti pembelajaran diukur oleh prestasi 

pembelajaran, perolehan pembelajaran dan kepuasan dalam pembelajaran kepuasan 

pelajar. Tahap kerjasama diukur sebagai faktor perantara. 

 

 

Dalam kajian ini, rekabentuk kajian yang digunakan ialah secara tinjauan deskriptif. 

Data dikumpulkan adalah daripada 103 pelajar jarak jauh, yang membentuk 24 

kumpulan daripada 11 mata pelajaran yang berbeza. Dari analisis wacana, 12 kumpulan 

memperolehi tahap kerjasama yang tinggi, dimana mereka telah mengambil bahagian 

dalam perbincangan atas talian pada kadar yang sama sesama mereka. Analisis regresi 

pelbagai telah dijalankan untuk mengenal pasti peramal kumpulan yang yang empunyai 

tahap kerjasama yang tinggi (12 kumpulan, n = 43). Permodelan Persamaan Berstruktur 

telah digunakan untuk menguji fit keseluruhan bagi model yang dicadangkan (24 

kumpulan, n = 103). 

 

 

Kajian ini menghasilkan beberapa penemuan yang signifikan, antaranya model yang 

meramal produktiviti pembelajaran pelajar jarak jauh dalam platform pembelajaran 

kolaboratif berbantu komputer. Lima daripada tujuh hipotesis yang diutarakan telah 

disokong dimana laluannya terbukti signifikan. Laluan yang signifikan adalah: 1) 

pengenalan diri pelajar mempunyai kesan langsung terhadap tahap kerjasama pelajar 

jarak jauh (β = -0,743, p> .001); 2) pengalaman kolaborasi atas talian mempunyai 
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kesan langsung pada tahap kerjasama pelajar jarak jauh (β = -0,610, p <.001); 3) 

kebolehgunaan teknologi mempunyai kesan langsung pada tahap kerjasama pelajar 

jarak jauh (β = -0, 651, p <.001); 4) tahap kerjasama mempunyai kesan langsung ke 

atas produktiviti pembelajaran pelajar jarak jauh (β = .45, p <.001); 5) tahap kerjasama 

mempunyai kesan pengantara penuh pada pengalaman kolaborasi atas talian dan 

produktiviti pembelajaran (β = -0,642, p <.001). Anggaran seragam negatif adalah 

disebabkan oleh tahap tertinggi kerjasama diwakili dengan skor 1 dan sebaliknya. 

 

 

Namun, terdapat dua hipotesis yang tidak disokong, iaitu: 1) tahap kerjasama tidak 

mempunyai kesan pengantara penuh pada pengenalan diri dan produktiviti 

pembelajaran; dan, 2) tahap kerjasama tidak mempunyai kesan pengantara penuh 

kepada kebolehgunaan teknologi dan produktiviti pembelajaran. Model teoritikal dapat 

menjelaskan 76.1% daripada varian dalam produktiviti pembelajaran pelajar jarak jauh 

yang berkolaborasi dalam platform pembelajaran kolaboratif berbantu komputer. 

 

 

Oleh itu, kajian ini mencadangkan bahawa pengenalan diri pelajar, pengalaman 

kolaborasi atas talian dan kebolehgunaan teknologi akan membantu pelajar dalam 

mencapai tahap kerjasama yang lebih tinggi, dan seterusnya mendapatkan produktiviti 

pembelajaran yang menggalakkan. Kajian ini telah melihat ke dalam 'kotak hitam' 

kerjasama dengan menganalisis tahap kerjasama antara kumpulan, dan mengaitkan 

tahap kerjasama dengan produktiviti pembelajaran pelajar jarak jauh. Kajian ini boleh 

menyumbang ke arah pemahaman yang lebih empirikal tentang produktiviti 

pembelajaran pembelajaran dalam platform pembelajaran kolaboratif berbantu 

komputer., sekali gus menyediakan arah tuju yang produktif kepada pihak-pihak 

berkepentingan untuk mencapai pembelajaran sepanjang hayat dan pembelajaran atas 

talian global. 
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CHAPTER ONE 
 
 

INTRODUCTION 
 
 
 
1.1 Background of the study 

 
 

Malaysia is currently moving from a production-based economy to a 
knowledge-based economy, as outlined in Vision 2020. While information 
technology (IT) is the basic tool in achieving the knowledge-based economy, 
the main effort lies on the human capital. As such, the Malaysian government 
is currently upgrading the educational system in order to create a better, 
knowledge-based and skilled workforce. Among the initiatives to build the 
knowledge-based workforce include the use of IT as a tool for more pervasive 
teaching and learning, and to promote life-long learning system so that the 
workers would be able to upgrade their skills and knowledge. 
 
 
As the human capital is the key element of the knowledge-based economy, a 
competent and highly skilled labour force must be developed. In recognising 
this, the Malaysian government has given considerable emphasis to the 
training and education of its people. This is clearly evidenced by large amount 
of allocations provided for the education and training sector in the country’s 
annual budget, averaging about 25% per year (Ministry of Higher Education 
Malaysia, 2011). 
 
 
Vision 2020, which represents the country’s aspiration to become a fully 
developed nation by year 2020, requires a process of comprehensive 
transformation, particularly in the human capital development. Realising this, 
the Ministry of Higher Education Malaysia has identified ‘Lifelong Learning’ 
as the third pillar of the Human Capital Development, alongside with ‘School 
System’ and ‘Tertiary Education’ as the first and second pillar. Distance 
education and the concept of life-long learning were heavily promoted by the 
Malaysian government, where a tax relief of RM5,000 had been imposed to 
individual tax payers registering on various courses and study levels (Ministry 
of Finance, 2008). The effort was continued and reflected further in the 2014 
Budget Speech that employers were encouraged to implement the Flexible 
Work Arrangement (FWA) to give flexibility in terms of duration, place and 
working hours at the workplace. On top of that, an amount of RM400 million 
was allocated by Human Resource Development Fund (HRDF) for registered 
companies to give opportunities to employees to enrol in upskilling and 
reskilling programmes (Ministry of Finance, 2014). 
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Institutions, too, play an important role whereby they need to ensure adequate 
supply of qualified and skilled staff in order to cater for the increase in demand 
for higher education. At the same time, working Malaysians should also be 
encouraged to acquire new knowledge and upgrade their skills to undertake 
the challenge of becoming an information rich society. The most sought after 
choice in improving the working adults’ education levels is via distance 
learning courses. 
 
 
In Malaysia, distance learning courses at tertiary level were first introduced by 
Universiti Sains Malaysia (USM) in 1971. The courses were originally offered 
via print-based materials in modular form and regular face-to-face tutorials. 
The first entirely virtual mode of education delivery was introduced by 
Universiti Tun Abdul Razak (UNITAR) in 1998, while the first truly open and 
distance learning university, Open University Malaysia (OUM), was 
established in 2000 (Ibrahim & Silong, 2000). 
 
 
The increase of the demand in distance education was because distance 
learning provided an opportunity for adult learners to continue their studies 
(Alhabshi, 2002). This is beneficial for those who wish a fast and successful 
career without sacrificing their working commitments. The constraints faced by 
conventional teaching-learning approach in terms of inflexibility have made 
the students opt for distance learning instead, where they can learn at their 
own time, pace and place (Alhabshi, 2002; Ibrahim & Silong, 2000). 
 

 
Table 1.1: Distance Education Centres in Public Universities 

University Centre 

Universiti Putra Malaysia 
(UPM) 

Centre for External Education 

Universiti Malaya (UM) Centre for Continuing 
Education 

Universiti Sains Malaysia 
(USM) 

School of Distance Education 

Universiti Kebangsaan 
Malaysia (UKM) 

Centre of Educational 
Extension 

Universiti Teknologi 
Malaysia (UTM) 

School of Professional and 
Continuing Education 

Universiti Utara Malaysia 
(UUM) 

Centre for Professional and 
Continuing Education 

Universiti Teknologi MARA 
(UiTM) 

Institute of Education 
Development 
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Public universities such as in Table 1.1 were also involved in lifelong learning 
programmes, using the designated centres to offer part-time extension and 
continuing education programmes. 
 
 
In Malaysia, the number of students registered for distance education 
programmes increased from 757 in 1980 to 24,987 in 1997 (Economic Planning 
Unit, 2007). In the period of 2002-2013, the number of distance learners in 
public universities has increased to 131,000 (Ministry of Higher Education, 
2015), which proved that a person’s age, distance, work and family 
commitment no longer pose a barrier to knowledge. With 27% of distance 
learners from student population in public universities (Ministry of Higher 
Education, 2015), these universities are moving towards computer-supported 
learning platforms in distance education to disburse knowledge efficiently. The 
advantages of computer-supported learning platforms are there is greater 
flexibility in learning and the experience will prepare students for their future 
careers as corporations are increasingly making use of virtual teams (Lipnack 
& Stamps, 1997). 
 
 
1.1.1 Online Collaborative Learning 
 
 
The rapid growth of IT globally has also spurred the growth of online learning 
in higher education in Malaysia. The internet, together with the computer 
supported learning technologies, has changed the way students learn in e-
learning. Even in Malaysia, the interaction within online learning no longer 
involves interaction between students and the learning content alone, but it has 
expanded to include communication and collaboration among groups of 
learners. 
 
 
The advantages of collaborative learning in distance education had been 
proven by past researches. Klemm (2005) has indicated that although 
collaborative learning in online distance education is not a popular method of 
learning, it has been proven that online collaborative learning can be very 
effective, even more so than face-to-face collaborative learning. Lou, Bernard 
and Abrami (2006) further supported the claim when they had proven that 
greater effectiveness is achieved when students collaborate and learn from 
each other through discussions that challenge ideas and create multiple 
perspectives. So and Brush (2007) found that students who perceived high 
levels of collaborative learning tend to be more satisfied with their distance 
course. In short, various research has compared between collaborative and 
individual learning, and all had concluded that collaborative learning is more 
beneficial to students as it provides higher learning outcome (Manlove, 
Lazonder, & Jong, 2009; Harskamp & Ding, 2006), is better in generating 
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explanations (Wathen & Resnick, 1997), and encourages development of critical 
thinking (Gokhale, 1995). 
 
 
However, the key issue that should be emphasized in collaborative discussion 
is whether it enhances learning. Most researches on collaboration had focused 
on individual learning rather than the synergy within the group itself. 
Dillenbourg and Schneider (1995) have argued that it is yet to be proven that 
the participation of learners within their group via different communication 
modes will enable participants to engage in a learning process. This is because 
in collaborative environments, circumstances that may reduce the benefits of 
collaboration may occur. Barcelo (2004) had given the example that when there 
is a passive student in a group, motivation for the whole group usually 
decreases as other group members may feel uncomfortable working with 
someone who refuses to contribute. Another example of collaborative 
discussion not benefitting the group is when one student begins to chat about 
other topics rather than the one that should be learnt (Barcelo, 2004). Hence, 
the collaboration among group members needs to be further investigated by 
looking at the collaboration process itself, formulating the levels of 
collaboration and identifying whether these levels of collaboration have any 
effect on the learning productivity. 
 
 
1.1.2 Computer-Supported Collaborative Learning 

 
 

The recent technology has enabled the distance learners not only to collaborate, 
but also to have easy accessibility of learning materials online. This scenario 
leads to the commencement of Computer-Supported Collaborative Learning 
(CSCL), a domain in the learning sciences focusing on how students may learn 
together with the aid of technology (Stahl, Koschmann, & Suthers, 2006). In 
Malaysia, the technology or mode of communication that could be 
incorporated into CSCL is vast, ranging from synchronous to asynchronous 
tools, and tools that provide unstructured and structured communications. 
 
 
There have been a number of research focusing on the advantages and 
disadvantages of the synchronous and asynchronous tools, or comparing 
which is the better mode of communication (Bernard, Brauer, Abrami & 
Surkes, 2004; Carell & Menold, 2003; Abrami & Bures, 1996; Abrami et al., 
1995). One thing in common is that all of these tools enable interactions 
between students. However, research has investigated the problems that 
distance learners face and found that there is a lack of interaction between 
distance learners and instructors and among distance learners themselves 
(Hara & Kling, 1999), a lack of prompt feedback (Dzakiria & Idrus, 2003) and 
no synchronous communication (So & Kim, 2005). 
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These problems are inline with the findings of an initial study by the researcher 
on undergraduate distance learners from Universiti Putra Malaysia (UPM). An 
initial survey was done to evaluate the readiness of UPM undergraduate 
distance learners on online learning and its associated technology. The major 
problems identified included the lack of interactions and miscommunications 
between the learners and administration, as well as the learners and the 
instructors and among the learners themselves. The findings on the same 
survey also revealed that although the learners know the advantages of 
synchronised communication and the benefits it offered to the distance learners 
in particular, majority of the students had opted synchronised communication 
as the least preferred method of discussion.  
 
 
Research done by Lee, Magjuka, Liu and Bonk (2006) on the preference and 
effects of Chinowsky and Rojas’ (2003) interactive technologies on collaborative 
learning revealed that groups actually preferred communication and 
cooperation technology (asynchronous tools) despite the advantages the 
collaboration technology (synchronous tools) offers. The researchers further 
suggested the need to change the focus to synchronous tools as it promotes 
online collaboration among group members in dispersed geographical areas 
(Lee et al., 2006). 
 
 
The main rationale of the use of CSCL for distance learners is based on the 
grounds that students will have greater accessibility of communicating with 
each other during a course. However, being online alone doesn’t mean that the 
students are productive, as Webb (1992) had argued, the favourable effects in 
terms of learning productivity of learners depended upon the elaborated 
explanation; whereas short and less elaborated messages from the explainer do 
not produce any effects. Although collaboration among group members will 
have an impact on the learning process and the learner’s learning productivity, 
the issue is whether CSCL can act as a platform for distance learners 
collaborating online and result in favourable learning productivity. 
 
 
1.1.3 CSCL and Learning Productivity 

 
 

The learning productivity within the CSCL platform largely depends on the 
technologies used to support the platform and the characteristics of the 
learners (Hiltz, Rotter & Turoff, 2000). Specifically for CSCL within the distance 
learning environment, the goals of obtaining higher performance, gain and 
satisfaction were the commonly cited measures of learning productivity (Eom, 
Wen, & Ashill, 2006). Past researches indicate that group online collaboration 
leads to positive learning productivity due to effective design, instructor 
feedback and participation, participation patterns, the nature of assigned tasks 
or course, individual characteristics, group characteristics, mode of 
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communication and external environmental factors (Eom et al., 2006; LaPointe, 
2003; Brandon & Hollingshead, 1999). The relationships between these factors 
appear to have an impact on online group collaboration and learning 
productivity in a distance education course (LaPointe, 2003).  
 
 
For example, in terms of technology, different modes of communication lead to 
different levels of participation and interaction (Hathorn & Ingram, 2002). The 
main rationale of the use of CSCL for distance learners is based on the grounds 
that students will have greater accessibility of each other during a course. 
According to Nalley (1995), the fact that distance learners need to communicate 
with each other provides a reason for online collaboration tools because it is 
difficult for the students to meet face-to-face. However, the main issue is 
whether CSCL and its associated technologies can act as a platform for 
favourable learning productivity of distance learners. As Webb (1992) had 
argued, the effects in terms of learning productivity of learners depend not 
only on the technology, but also largely on the collaboration itself. He further 
explained that the favourable effects in terms of the learning productivity of 
learners depend on the elaborated explanation; whereas short and less 
elaborated messages from the explainer do not produce any effects. 
 
 
In terms of online collaboration and interaction, there were mixed views of 
whether it enhances learning productivity. Several researches had actually 
identified disadvantages of group collaboration with regards to the learning 
productivity. For example, Dillenbourg (1999) claimed that group collaboration 
will cause extra cognitive load and information overload. Garrison, Anderson 
and Archer (2001) indicate that group collaboration via technology will lead 
more to surface learning rather than higher-order learning. Most researchers 
agree that group collaboration acts as a learning process and mediates the 
input factors, such as student, instructor, technology and course, to the 
learning productivity (Wan, Fang & Neufeld, 2007; Eom, Wen & Ashill, 2006; 
Benbunan-Fich, Hiltz & Harasim, 2005; LaPointe & Gunawardena, 2004). 
 
 
Vician and Brown (2002) identified that individuals who are highly 
apprehensive about their written communication skills and computer skills 
avoid the use of technology for online learning, and hence, are unable to gain 
any learning benefits. The findings from Vician and Brown (2002) are in line 
with the initial study done by the researcher on the UPM undergraduate 
distance learners on their readiness for online learning and its associated 
technology. Among the relevant problems identified were the lack of computer 
skills, and hence, are unable to obtain any learning benefits. Most researchers 
agree that students with high levels of interaction will attain higher levels of 
achievement, while students who do not interact actively tend to become more 
distracted and less motivated (Zhang & Fulford, 1994; Webb, 1992). 
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The past researchers have identified that students’ characteristics play a major 
role in their participation in online learning (Jung, Choi, Lim, & Leem, 2002; 
Howland & Moore, 2002; Kanuka, 2002; Oetzel, 2001, Hiltz et al., 2000; Rourke 
& Anderson, 2002). Self-construal or self image has been found to be a 
predictor of online group collaboration (Oetzel, 2001). In a traditional distance 
learning environment, being an independent learner is an important 
characteristic. However, the online learning environment of current distance 
learning, where technology and students interact, values an interdependent 
learner (Jung et al., 2002). 
 
 
The overall online collaboration process that occurs in group learning in order 
to solve a task leads to the question in learning productivity. While technology 
provides the tools in enabling the collaboration among students, the reason in 
the productivity in learning was also due to the students’ effort, the activities 
and the overall collaboration in learning (Benbunan-Fich, Hiltz & Harasim, 
2005).  Supported by the constructivist approach, the collaborative learning-to-
learn offers increasing returns to scale in terms of the more the students put 
their effort in the learning process, the better productivity they will achieve 
(Miller, 2012). 
 
 
Miller (2012) further added that the leap in the learning productivity can be 
achieved if the methods for understanding and acting on the potential for 
productivity improvements, both within and between the learning systems, are 
improved. As learning is an interactive and collaborative process, it is therefore 
important to identify the input factors and evaluate the online collaboration 
process that leads to the learning productivity. 
 
 
The input factors, such as the students’ characteristics and different modes and 
levels of collaboration, will lead to varying learning productivity in terms of 
learning gain and satisfaction (Guo, Klein, Ro, & Rossin, 2007). Technology, 
nature of groups and nature of tasks were also found to be interrelated (Kapur 
& Kinzer, 2007; McGrath, Arrow, & Berdahl, 2000). The online collaboration 
process, which can be evaluated in terms of the quantity and quality of the 
messages posted by students, may have a direct and different effect on the 
students’ perceptions and satisfactions with their learning (Howland & Moore, 
2002). Due to the above, there is a need to resolve and clarify these 
interrelationships and generate a learning productivity model that predicts the 
factors involved in the CSCL environment under the distance learning context. 
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1.2 Problem Statement 
 

 
The overall learning cannot be separated from the process of context. Learning 
productivity can only be achieved when an interactive and collaborative 
process is happening to the learning context (Miller, 2012). This poses an issue 
in the distance learning environment, where the collaboration among the 
group members happens online, and in order for the interactive and 
collaborative process to occur, it highly depends on the technology that 
supports the collaboration and the characteristics of the distance learners 
themselves. Especially in Malaysia, the challenges arise in the distance 
education sector as the learners are left to study independently (Dzakiria, 
Kasim, Mohamed & Christopher, 2013) and the collaborative process is limited. 
Meanwhile, the institutions are aware of the advantages of the online 
collaborative learning for these distance learners, but they still opt for the 
traditional teaching - learning system based on self-instructional learning 
modules (Nawawi, Asmuni, & Romiszowski, 2003). 
 
 
Studies were conducted at the local Research Universities and it was found that 
limited interaction and collaboration actually occurred within the university’s 
learning management system (LMS) despite the availability of technological 
infrastructure (Kaur & Sidhu, 2010; Ramayah, 2010; Md. Khambari, Moses, & 
Wong, 2008; Tasir, Harun, & Noor, 2005). Kaur and Sidhu (2010) highlighted 
the lack of prompt replies in an online environment, whereas Md Khambari et 
al. (2008) found that the university’s LMS was used mainly to download and 
upload the learning materials. Tasir et al. (2005) claimed that the learning 
materials in the LMS were fully controlled by the lecturers and Ramayah (2010) 
indicated that the interactive features in the LMS were not fully taken 
advantage of. These lead to the problems in terms of lacking interactions, and 
the feeling of loneliness and apprehension among the distance learners (Ellis & 
Anderson, 2011; Dzakiria & Idrus, 2003). 
 
 
All of these current situations contradicted with the Ministry of Higher 
Education’s aspirations to focus on outcomes over inputs and to actively 
pursue technologies that address the students’ needs in terms of lifelong 
learning and enable greater learning experience as stated in the Malaysian 
Education Blueprint 2015-2025 (Ministry of Higher Education, 2015). This 
phenomenon was mainly because the lack of framework that highlighted the 
factors that contribute to the greater learning productivity of these distance 
learners collaborating in an online platform. This learning productivity 
framework should include the need to evaluate the tools that allow 
synchronous student communication, which will lead to issues and queries to 
be resolved immediately and reduces limitations in online collaborative 
learning. 
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In terms of technology, most online learning frameworks generated address a 
specific learning functionality and in most of the cases, they were not 
developed to link with other online learning tools or environments (Homan & 
Macpherson, 2005; Siqueira, Braz & Melo, 2004; Akar, Ozturk, Tuncer, & 
Wiethoff, 2004). As technology was one of the inputs for collaborative learning, 
there is also a need to evaluate how technology may play a part in the learning 
productivity of online learning. Furthermore, most existing online learning 
frameworks did not take into consideration the network environment of online 
learning that caused the students to interact with each other (Jung et al., 2002). 
Jung et al. (2002) also highlighted the problems in the current online learning 
framework which include limitations in active learning and limitations in 
collaborative learning. Therefore, there is a need to provide a model that takes 
into consideration the collaborative process that happens in the CSCL 
environment in order to predict learning productivity. 
 
 
A preliminary survey was conducted on UPM undergraduate distance 
learners, where the learning activities consisted of face-to-face meetings in 
terms of lectures and tutorials, video conferencing sessions (collaboration 
technology) and viewing the recorded video conferencing sessions via web 
asynchronously. The results of survey indicated that the preference in learning 
activity of UPM undergraduate distance learners were similar with the 
research done by Lee at al. (2006) when the majority of the students had opted 
collaboration technology as the least preferred method of learning and 
discussion. Further analysis on the results revealed that students were facing 
communication problems, either with lecturers, tutors, administrative staff or 
among themselves. In the current situation of UPM distance learners, online 
collaboration is offered via video conferencing alone. This lack of venue for 
collaboration may have an impact of their level of collaboration and learning 
productivity. 
 
 
The problems could be summarised as the distance learners were left to study 
independently despite the changing collaborative nature of online learning, the 
problems faced by the distance learners as a result of independent learning, the 
university’s current LMS platform were not utilised and contradiction of the 
current situation with the nation’s aspirations in achieving greater output in 
lifelong learning. Specifically in UPM, the current technological infrastructure 
provides limited venue for collaborative learning. The gap of studies in 
literature includes limited focus on the exploration of the collaboration process 
within the online learning framework and the ambiguity of the factors affecting 
the distance learners learning productivity in an online collaborative learning 
environment. 
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Hence, the collaboration among the distance learners needs to be evaluated, 
while the factors to predict the learning productivity of the distance learners 
need to be identified. 
 
 
1.3 Research Objectives 

 
 

This research aims to develop a predictive model for the learning productivity 
of distance learners in a CSCL environment. Greater learning outcome in an 
online collaborative environment depends largely on the technology that 
supports it, the distance learners themselves and the interaction between them. 
Hence, there is a need to understand the students’ characteristics, technology’s 
usability and the levels of collaboration among these distance learners. 
 
 
In more specific, the research objectives of this study are as follows: 
 

1. To identify the level of collaboration among distance learners in using 
collaboration technology for accomplishing tasks. 
 

2. To examine differences between the factors that predict the learning 
productivity of all groups and the factors that predict the learning 
productivity of high levels of collaboration groups. 
 

3. To identify the direct effect of students’ self-construal, prior CSCL 
experience and technology’s usability to the levels of collaboration of 
distance learners. 
 

4. To examine the mediating effect of levels of collaboration on the 
students’ self-construal, prior CSCL experience, technology’s usability 
and the learning productivity. 
 

5. To develop a predictive model of a learning productivity of distance 
learners. 
 

 
1.4   Research Questions 
 
 
The research questions are formulated as follows: 
 
1. What are the levels of collaboration among distance learners in using the 

collaboration technology for accomplishing tasks? 
 
2. What are the factors that influence the learning productivity of highly 

collaborated groups? 
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3.  What are the factors that influence the learning productivity of all groups? 
 
4. What are the differences between the factors that predict the learning 

productivity of highly collaborated groups and the factors that predict the 
learning productivity of all groups? 

 
5. Does the student’s self-construal have any direct effect on the levels of 

collaboration? 
 
6.  Does the student’s prior CSCL experience have any direct effect the levels 

of collaboration? 
 
7.  Does the technology used have any direct effect on the levels of 

collaboration? 
 
8. Does the level of collaboration mediate the effects of students’ self-

construal on the learning productivity of distance learners? 
 
9. Does the level of collaboration mediate the effects of prior CSCL 

experience on the learning productivity of distance learners? 
 
 10.  Does the level of collaboration mediate the effects of technology’s usability 

on the learning productivity of distance learners? 
 
11. What is the predictive model for the learning productivity of the distance 

learners in the CSCL platform? 
 
 
1.5  Hypotheses 

 

 
The research hypotheses are put forward based on the study’s research 
objectives and also the literature review. 
 

Ha1: Students’ self-construal has a significant effect on the levels of 
collaboration of distance learners. 

Ha2: Prior CSCL experience has a significant effect on the levels of 
collaboration of distance learners. 

Ha3:  Technology’s usability has a significant effect on the levels of 
collaboration of distance learners. 

Ha4: Levels of collaboration have a significant effect on the learning 
productivity of distance learners. 

Ha5 : Levels of collaboration have a full mediating effect on 
students’ self-construal and learning productivity.   

Ha6 : Levels of collaboration have a full mediating effect on prior                    
CSCL experience and learning productivity.   
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Ha7: Levels of collaboration have a full mediating effect on                          
technology’s usability and learning productivity.   

 
 
1.6 Significance of Study 

 
 
The study predicting the factors that influence the distance learners’ learning 
productivity would add to the growing body of knowledge as it focuses on the 
conditions that are crucial to the success of the overall online learning 
environment, which are the technology and the collaboration among learners. 
The predictive model will guide the development of an online learning system 
as it highlights the factors affecting conditions for online learning. Meanwhile, 
the experience of collaborating online will provide the learners the technical 
knowledge and experience of working with virtual teams, which is highly 
demanded by employers (Kirschner, Martens, & Strijbos, 2004). 
 
 
The study will be of great interest to the Ministry of Higher Education in its 
mission to cultivate a nation of lifelong learners. The study of learning 
productivity is vital in order to understand the inputs needed in order for 
distance learners to embrace lifelong learning and gain more on learning per 
student effort. Lifelong learning enables Malaysians not only to enrich 
themselves but also to develop quality knowledge workers. Moreover, the 
Ministry of Higher Education aims for globalised online learning via blended 
learning models with the support of synchronous and asynchronous 
technologies, as stated in the Malaysian Education Blueprint 2015-2025 
(Ministry of Higher Education, 2015). 
 
 
Therefore, this work which studies on the factors predicting distance learners’ 
learning productivity will provide a framework that can be used to evaluate 
their characteristics. This is necessary considering the fact that physical output 
is no longer the main factor of learning. Instead, the factor lies in terms of 
personal knowledge that is acquired through interaction and reflection. Since 
learning happens outside the boundary of formal education which involves the 
usage of technology, the gains in the learning productivity may also be 
influenced by the adoption of the technology used. Therefore, the framework 
developed in this study will guide the identification of suitable technologies, as 
well as the processes and the responsibilities by the parties involved for the 
learners to gain greater learning productivity in the online environment. 
 
 
Currently, almost all private and public universities in Malaysia have 
developed their own e-learning portal. However, students seldom collaborated 
within the environment (Kaur & Sidhu, 2010; Ramayah, 2010; Md. Khambari et 
al., 2008; Tasir et al., 2005). This is mainly due to the fact that the ubiquitous 
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environment of e-learning was not being taken full advantage of (Ju, Kim, Kim, 
& Kang, 2006). Ju et al. (2006) also highlighted that among the problems in the 
current e-learning framework are limitations in active and collaborative 
learning. Therefore, this study will provide a predictive model on learning 
productivity which will guide the universities in promoting collaboration 
among their students.  Moreover, according to Siqueira et al. (2004), there is yet 
a general model that will guide the development of collaboration technologies 
within e-learning, which is another reason why this study needs to be carried 
out at this point in time. 
 
 
This study will also predict the significant factors in measuring learning 
productivity and level of collaboration with respect to students’ characteristics 
and skills, collaboration effort by students and technology characteristics. 
Achieving the objective may help institutions and instructors to tailor their 
infrastructures and learning context to grasp the advantages of collaborative 
learning. It will also provide some indication of the technology preferred by 
students to accomplish their tasks. The findings of this study are vital as most 
researchers tested the variables in isolation (Paulus, 2007; Lin & Overbaugh, 
2007; Lee et al., 2006; McGrath & Berdahl, 1998). There is yet a theory of 
distance education that examines the level of collaboration with respect to the 
selected variables, and relates it to the learning productivity of the distance 
learners. Thus, the findings of this study hopefully will fill that void. 
 
 
This study will give insights into the factors that have caused one of the 
common problems of distance learners, which is, the collaboration with each 
other. The finding will be of great interest to the institutions offering distance 
learning courses and higher education professionals responsible for the 
provision and design of distance learning programmes. The instructional 
designers and developers may benefit from greater understanding of 
collaboration technology and its effect on learning productivity. The instructors 
may obtain pedagogical guidance in formulating strategies for online learning 
collaboration. Finally, the findings from this study will be significant for 
researchers who are interested with the use of technology for online learning 
and collaboration. 
 
 
1.7  Limitations of the Study 
 
 
The respondents of this study are considered representatives only if they are 
distance learners who are undertaking courses with group work. Cluster 
sampling was performed on the distance learners registered on the CSCL 
platform. Accordingly, the generalisation of this study is limited to the groups 
having the same characteristics as those of the respondents of this research. 
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Although there were many forms of interactions within distance learning, this 
study focused only on student-student interaction and student-interface 
interaction. This was because the student’s control over the online learning 
process is mainly concerned with the degree the student can guide her learning 
experiences and it relates to the online communities and technologies (Rahimi, 
Van den Berg, & Veen, 2014). In particular, this study examined the interaction 
that occurred via collaboration technology, which was saved in the system’s 
archive log. The archive log was examined to determine the levels of 
collaboration within and among groups. Any conversation that occurred via 
other communication modes was not included in this study. 
 
 
Nonetheless, this study did not control the students’ characteristics, the 
assigned tasks or the students’ computer skills. The students were asked to 
self-report on their satisfaction of collaboration technology and the learning 
productivity achieved after using the said technology. Hence, this study was 
limited to the exploration of the distance learners’ perception of the said 
factors. However, the researcher ensured that the conditions to which the self-
reflected information was likely to be valid were made available such as: (1) 
the information requested was known to the respondents; (2) the 
questionnaires were phrased clearly; (3) the questions referred to recent 
activities; (4) the respondents think the question merit a serious and thoughtful 
response; and (5) answering the questions will not harm the respondents or 
encourage the respondents to respond in socially undesirable ways. 
 
 
Another limitation was in terms of the method used to analyse the 
conversation logs, which was the quantitative discourse analysis. The learners’ 
conversations were coded quantitatively according to predetermined rules. 
Hence, some interpretations may be lost as the conversation was not analysed 
beyond what was written in the logs. 
 
 
1.8   Definitions of Terms 
 
 
The operational terms used in this study were defined as follows: 
 
 
Learning Productivity 
For a CSCL system, favourable learning productivity depends on adequate 
levels of technological infrastructure, use and experience with the system, and 
satisfaction with the system (Hiltz et al., 2000). Specifically for CSCL within the 
distance learning environment, the goals of learning gain and learning 
satisfaction were the commonly cited measures of learning productivity (Eom 
et al., 2006). For the purpose of this study, learning productivity is defined as 
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the learning output by producing greater gains, greater satisfaction and 
increased performance per student effort. 
 
 
Learning Gain 
Learning gain is defined as the perceived benefits that the students get in terms 
of their intellectual skills, personal and social development and general 
education (Hu & Kuh, 2003). In this study, learning gain refers to the degree of 
the distance learners’ perceptive achievements and the feeling that they have 
accomplished, either via group effort or via individual effort. 
 
 

Learning Satisfaction 

Learning satisfaction is a positive or negative affective response to the learning 
environment and an important consideration for future participation in 
learning (Oetzel, 2001; Gunawardena & Zittle, 1997). In this study, learning 
satisfaction refers to the degree to which the learners react to the affective 
response either to the learning environment or to the learning experience. 
 
 
Learning Performance 
Actual marks obtained in order to measure the students’ performance were 
recommended in order to obtain a more realistic understanding on the 
students’ overall learning productivity (Guo et al., 2007; Hassmén, Sams, & 
Hunt, 1996). In this study, the learning performance is the actual marks 
awarded by the lecturer to each group based on their work. 
 
 
Computer-Supported Collaborative Learning (CSCL) 
In educational setting, CSCL environment encompasses several characteristics, 
such as being able to give support in order for students to understand new 
information, relate it with the previous information that they already had, 
compare and identify different interpretation of the same information (Wan & 
Johnson, 1994), encourage the students to collaborate online (Rammamurthy, 
Wilhelmson, Pea, Gomez, & Edelson, 1995) and support a range of 
communication channels (Barcelo, 2004). In this study, CSCL is defined as an 
online platform which has the necessary support in terms of communication 
media for the distance learners to collaborate with each other. 
 
 
Collaboration Technology 
The technologies within CSCL, regardless of being synchronous or 
asynchronous, are capable to provide the interactions required by students to 
collaborate (Chinowsky & Rojas, 2003). In this study, the term collaboration 
technology is defined as synchronised tools such as real-time chat or web 
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conferencing which provide real-time communication and experiences. The 
terms collaboration technology and synchronised tools are used 
interchangeably in the study. 
 
 
Students’ Characteristics: Self-construal 
Students differ in their skills, abilities, knowledge, experiences and their 
motivations, all of which influence their levels of collaboration and learning 
productivity (LaPointe & Gunawardena, 2004). A student’s personality traits 
are among the influential factors affecting active participation in online 
interaction (Jung et al., 2002). In this study, the definition of self-construal is the 
perceived self-image of the distance learners. This definition is used for both 
independent and interdependent self-construal. 
 
Students’ Characteristics: Prior CSCL Experience 
Prior CSCL experience is defined as the computer experience and frequency of 
computer use online (Swan et al., 2000).  The students who are more 
experienced with the technology will understand how technology supports the 
overall learning processes, and will be more likely to be satisfied and succeed 
with any online collaboration (Lim, 2001; Swan et al., 2000; Zhang & Espinoza, 
1998). Prior CSCL experience in this study is defined as the degree of 
familiarity and ability to process information online, which leads to knowing 
when and how to contribute to the online discussion. 
 
 
Technology’s Usability 
Usability is widely defined as the extent to which a product can be used by 
specified users to achieve specified goals with effectiveness, efficiency and 
satisfaction in a specified context of use (Te’eni, Carey, & Zhang, 2007). This 
study adopts the three main characteristics of usability and it is defined as the 
degree to which the technology is used by the distance learners to perform 
online collaboration with effectiveness, efficiency and satisfaction. 
 
 
Levels of Collaboration 
In order to evaluate the levels of collaboration, researchers had included 
Positive Interdependence, Face-to-Face Interaction, Individual Accountability, 
Interpersonal and Small Group Skills (Johnson & Johnson, 1991), Participation, 
Social Grounding, Active Learning, Performance Analysis and Group 
Processing and Promotive Interaction (Soller & Lesgold, 2007). The level of 
collaboration in this study is defined as the degree to which the students 
interact almost equally with their group members and create knowledge 
during the interaction. 
 



© C
OPYRIG

HT U
PM

 171 

REFERENCES 
 
Abrami, P.C. & Bures, E.M. (1996). Computer-supported Collaborative Learning and 

Distance Education. The American Journal of Distance Education. 10, (2), 37–42. 
 
Abrami, P.C., Chambers, B., Poulsen, C., DeSimone, C., d’Apollonia, S., & Howden, J. 

(1995). Classroom connections - Understanding and using cooperative learning. Toronto: 
Harcourt Brace. 

 
Adikari, S., McDonald, C. & Collings, P. (2006). A Design Science Approach to an HCI 

Research Project. Proceedings of the 20th conference of the computer-human interaction 
special interest group (CHISIG) of Australia on Computer-Human Interaction (OZCHI 
2006). Sydney, Australia. 220–234. 

 
Akar, E., Ozturk, E., Tuncer, B. & Wiethoff, M., (2004). Evaluation of a collaborative 

virtual learning environment. Education & Training. 46, 6/7.  343-352. 
 
Alavi, M. & Leidner, D.E. (2001). Review: Knowledge Management and Knowledge 

Management Systems: Conceptual Foundations and Research Issues. MIS 
Quarterly, (25:1). 107-136. 

 
Alexander, S. (2001). E-learning developments and experiences. Education & Training, 

43, 4/5, 240–248. 
 
Alhabshi, S.O. (2002). E-learning: a Malaysian case study. African-Asia Workshop on 

Promoting Cooperation in Information and Communication Technologies 
Development.The United Nations Development Programme (UNDP) and INTAN, 
Bukit Kiara, 26 March 2002. 

 
Allen, D. R. & Rao, T. R. N. (2000). Analysis of customer satisfaction data: A 

comprehensive guide to multivariate statistical analysis in customer satisfaction, 
loyalty, and service quality research. ASQ Quality Press. 

 
Ally, M. (2004). Foundations of educational theory for online learning. In Anderson, T. 

& Elloumi, F. (eds.) Theory and Practice of Online Learning. Athabasca University, 
Athabasca. 3-31. 

 
Amin, M. & Isa, Z. (2008). An examination of the relationship between service quality 

perception and customer satisfaction: a SEM approach towards Malaysian Islamic 
banking. International Journal of Islamic and Middle Eastern Finance and Management, 
1(3), 191-209. 

 
Anderson, J.C. & Gerbing, D.W. (1988). Structural equation modeling in practice: a 

review and recommended two‐step approach. Psychological Bulletin.103, 411‐23. 
 
Anderson, T. & Garrison, D.R. (1998). Learning in a networked world: New roles and 

responsibilities. In C. Gibson (Ed.), Distance Learners in Higher Education. Madison, 
WI.: Atwood Publishing. 97-112. 

 
Andrusyszyn, M. A., van Soeren, M., Laschinger, H. S., Goldenberg, D. & DiCenso, A. 

(1999).  Evaluation of distance education delivery methods for a primary care nurse 
practitioner program.  Journal of Distance Education, 14, (1), 14-33. 



© C
OPYRIG

HT U
PM

 172 

Annand, D. (2011). Social presence within the community of inquiry framework. The 
International Review of Research in Open and Distributed Learning, 12(5), 40-56. 

 
Aragon, S. R. (2003). Creating social presence in online environments. New Directions for 

Adult and Continuing Education, 2003. (100), 57-68. 
 
Artino, A.R. (2008). A Conceptual Model of Self-Regulation Online. Academic Exchange 

Quarterly. Winter 2008.ISSN 1096-1453. 12, (4). 
 
Babbie, E.R. (1994). The Practice of Social Research. Wadsworth. ISBN-10: 0534187447. 
 
Barcelo, A. V. (2004). A Simulated Student Model for Improving Collaborative 

Learning. Interactive Technology and Smart Education. 1, (2), 119-126. 
 
Benbunan-Fich, R., Hiltz, S. R., & Harasim, L. (2005). The online interaction learning 

model: An integrated theoretical framework for learning networks. In S. R. Hiltz & 
R. Goldman (Eds.), Learning together online: Research on asynchronous learning 
networks. Nahwah, NJ: Lawrence Erlbaum Associates. 19-37. 

 
Bernard, R.M., Brauer, A., Abrami, P.C., & Surkes, M. (2004). The development of a 

questionnaire for predicting online learning achievement. Distance Education, 25(1), 
31-47. 

 
Bonk, C. J., & Reynolds, T. H. (1997). Learner-centered Web instruction for higher-order 

thinking, teamwork, and apprenticeship. In B. H. Khan (Ed.), Web-based instruction. 
Englewood Cliffs, NJ: Educational Technology Publications. 167-178. 

 
Borsook, T.K. & Higginbotham-Wheat, N. (1991) Interactivity: what is it and what can it 

do for computer-based instruction? Educational Technology. October 1991, 11-17. 
 
Borup, J., West, R., & Graham, C. (2011). The Adolescent Community of Engagement 

Framework: A Lens for Research in K-12 Online Learning Environments. In World 
Conference on E-Learning in Corporate, Government, Healthcare, and Higher Education 
(Vol. 2011, No. 1, pp. 2176-2183). 

 
Boud, D. (1995).  Enhancing Learning Through Self Assessment.  Philadelphia, PA: Kogan 

Page. 
 
Brandon, D. P. & Hollingshead, A. B. (1999). Collaborative learning and computer-

supported groups. Communication Education, 48, 109-126. 
 
Brooke, J.  (1986), SUS: A quick and dirty usability scale, In Jordan, P.W., Thomas, B., 

Weerdmeester, B.A. & McClelland, I.L. (Eds.) Usability evaluation in industry.Taylor 
& Francis, London. 189-194. Retrieved 11 March 2011 from 
http://www.cee.hw.ac.uk/ph/sus.html 

 
Brown, A. & Palincsar, A. (1989). Guided, cooperative learning and individual 

knowledge acquisition. In L. Resnick (Ed.), Knowledge, learning and instruction 
Lawrence Erlbaum Associates. 307-336. 

 
Brown, G. & Yule, G. (1993) Discourse Analysis. New York: Cambridge University Press. 



© C
OPYRIG

HT U
PM

 173 

Brown, T. M. & Miller, C. E. (2000).  Communication networks in task-performing 
groups:  effects of task complexity, time pressure, and interpersonal dominance.  
Small Group Research, 31 (2) 131-157. 

 
Brown, T.J. & Suter, T.A. (2012). MR. South Western Educational Publishing, ISBN 

1111532400, 9781111532406 
 
Burton, L. J., & Mazerolle, S. M. (2011). Survey Instrument Validity Part I: Principles of 

Survey Instrument Development and Validation in Athletic Training Education 
Research. Athletic Training Education Journal, 6(1), 27-35. 

 
Byrne, B.M. (2009). Structural Equation Modeling With AMOS: Basic Concepts, Applications, 

and Programming, Second Edition, Multivariate Applications Series. Routledge. 
 
Carabajal, K., LaPointe, D., & Gunawardena, C. N. (2003). Group development in online 

learning communities. In M. G. Moore & W. G. Anderson (Eds.) Handbook of 
distance education. Mahwah, NJ: Lawrence Erlbaum Associates. 217-234. 

 
Carell, A. & Menold, N. (2003). Self-Direction and Knowledge Integration in Computer 

Supported Collaborative Processes: Lessons Learned from Two Case Studies. XI 
International Conference Powerful ICT Tools for Teaching and Learning, 28 June – 1 July 
2003, St. Petersburg, Russia. Retrieved from www.imtm.iaw.ruhr-uni-
bochum.de/sociotech-lit.php 

 
Cheng, C., & Sawaya. S. (2015). So Near Yet So Far Away: Transactional Distance in 

Synchronous Hybrid Learning Environments. 26th Society of Information Technology 
in Teacher Education (SITE). Las Vegas, NV. 

 
Chinowsky, P. & Rojas, E. (2003). Virtual Teams: Guide to successful implementation. 

Journal of Management in Engineering. Vol 19 No 3. pp98-106. 
 
Chromy, J. R. (2008). Probability proportional to size (PPS) sampling. Encyclopedia of 

Survey Research Methods, Sage Publications, Thousand Oaks, California, USA, 620-622. 
 
Cifuentes, L., Murphy, K. L., Segur, R. & Kodali, S. (1997).  Design considerations for 

computer conferences.  Journal of Research on Computing in Education, 30, (2), 177-
201. 

 
Clark, H. H.; Brennan, S. E. (1991), in Resnick, L. B.; Levine, J. M. (eds.) Perspectives on 

socially shared cognition, American Psychological Association, ISBN 1-55798-376-3. 
 
Clark, R. E. (2001). A summary of disagreements with the “mere vehicles” argument. In 

R. E. Clark (Ed.), Learning from media: Arguments, analysis, and evidence Greenwich, 
CT: Information Age Publishing Inc. 125-136. 

 
Coakes, S.J. & Steed, L.G. (2003). SPSS : analysis without anguish : version 11.0 for 

Windows. Brisbane: Jacaranda Wiley. 
 
Cohen, J. (1988). Statistical Power Analysis for the Behavioural Sciences. 2nd ed. Hillsdale. 

NJ:Erlbaum. 
 

http://en.wikipedia.org/wiki/International_Standard_Book_Number
http://en.wikipedia.org/wiki/Special:BookSources/1-55798-376-3


© C
OPYRIG

HT U
PM

 174 

Cole, R.A., (2000). Issues in Web-Based Pedagogy: A Critical Primer. Westport. CT: 
Greenwood Press. 

 
Creswell, J. W. (2005). Educational research: Planning, conducting, and evaluating 

quantitative and qualitative research (2nd ed.). Upper Saddle River , NJ: Pearson 
Education. 

 
Crocker, L., & Algina, J. (1986) Introduction to Classical and Modern Test Theory, Harcourt 

Brace Jovanovich College Publishers: Philadelphia. 
 
Dillenbourg, P. (1999). What do you mean by ‘collaborative learning?’ In P. Dillenbourg 

(Ed.), Collaborative-learning: Cognitive and Computational Approaches. Oxford: 
Elsevier. 1–19. 

 
Dillenbourg, P., & Schneider, D. (1995). Collaborative learning and the internet, Retrieved 

18 August 2012 from http://tecfa.unige.ch/tecfa/research/CMC/ 
colla/iccai95_1.html 

 
Ding, L., Velicer, W. & Harlow, L., (1995). Effect of estimation methods, number of 

indicators per factor and improper solutions on structural equation modeling fit 
indices. Structural Equation Modeling,2, 119-143. 

 
Dzakiria, H. & Idrus, R.M. (2003). Teacher-Learner Interactions in Distance Education: A 

Case of Two Malaysian Universities, Turkey On-line Journal of Distance Education 
(TOJDE), Volume 4,(30). ISSN 1302-6488, http://tojde.anadolu.edu.tr/tojde11/ 
articles/idrus.htm. 

 
Dzakiria, H. & Walker, R. (2002) Frustrations and Learning Setbacks in Using 

Technology in Distance Learning: A Case Study of DLs at Universiti Utara 
Malaysia. 2nd Pan Commonwealth Forum on Open Learning, Durban, 29th July-3rd 
August, 2002, South Africa. 

 
Dzakiria, H., Kasim, A., Mohamed, A. H., & Christopher, A. A. (2013). Effective 

Learning Interaction as a Prerequisite to Successful Open Distance Learning (ODL): 
A Case Study of Learners in the Northern State of Kedah and Perlis, Malaysia. 
Turkish Online Journal of Distance Education, 14(1), 111-125. 

 
Eastmond, D. (2000).  Enabling student accomplishment online:  an overview of factors 

for success in web-based distance education.  Journal of Educational Computing 
Research, 23, (4), 343-358. 

 
Eastmond, D. V. (1995).  Alone but Together:  Adult Distance Study Through Computer 

Conferencing.  Cresskill, NJ:  Hampton Press, Inc. 
 
Economic Planning Unit (2007).  The Third Outline Perspective Plan (OPP3) 2001-2010. 

Putrajaya: Economic Planning Unit (EPU), Prime Minister’s Department. 
 
Eldred, J. C. (1995).  Researching electronic networks.  Written Communication, 12 (3), 

330-360. 
 
Ellis, C.A.; Gibbs, S.J. & Rein, G.L. (1991). Groupware. Some issues and experiences, 

Communications of the ACM.  34 (1), 39-58. 

http://tecfa.unige.ch/tecfa/research/CMC/%20colla/iccai95_1.html
http://tecfa.unige.ch/tecfa/research/CMC/%20colla/iccai95_1.html


© C
OPYRIG

HT U
PM

 175 

Ellis, J. B., & Wittenbaum, G. M. (2000). Relationships between self-construal and verbal 
promotion. Communication Research, 27(6), 704-722. 

 
Ellis, M. & Anderson, P. (2011). Learning to teach in a second life: A novice adventure in 

virtual reality. Journal of Instructional Pedagogies, vol 6. http://www.aabri.com/ 
manuscripts/10696.pdf 

 
Engelbrecht, E. (2003). e-Learning — from hype to reality. Progressio, 25(2), 20-31. 
 
Eom, S. B., Wen, H. J. & Ashill, N. (2006). The Determinants of Students' Perceived 

Learning Outcomes and Satisfaction in University Online Education: An Empirical 
Investigation, Decision Sciences Journal of Innovative Education, 4 (2) 215-235. 

 
Faul, F., Erdfelder, E., Lang, A. G., & Buchner, A. (2007). G* Power 3: A flexible 

statistical power analysis program for the social, behavioral, and biomedical 
sciences. Behavior research methods, 39(2), 175-191. 

 
Field, A. (2009). Discovering statistics using SPSS. Introducing Statistical Methods. SAGE. 

ISBN 9781847879073. 
 
Fjermestad, J. (1998). An Integrated Framework for Group Support Systems. Journal of 

Organizational Computing and Electronic Commerce. 8 (2).83-107. 
 
Flottemesch, K. (2000). Building effective interaction in distance education: A review of 

the literature. Educational Technology. 40(3), 46-51. 
 
Forman, E.A., & Cazden, C.B. (1985). Exploring Vygotskian perspectives in education: 

The cognitive value of peer interaction. In J.V. Wertsch (Ed.), Culture, communication 
and cognition: Vygotskian perspectives. New York: Cambridge University Press. 323-
347. 

 
Fowler, M & Highsmith, J. (2001). The Agile Manifesto. Software Development Magazine. 

August. Retrieved on 15 December 2010 from http://www.sdmagazine.com/ 
documents /s=844/sdm0108a/0108a.htm  

 
Frøkjær, E., Hertzum, M. & Hornbæk, K. (2000). Measuring usability: Are effectiveness, 

efficiency, and satisfaction really correlated? Proceedings of the ACM CHI 2000 
Conference on Human Factors in Computing Systems. The Hague, The Netherlands: 
ACM Press. 345-352. 

 
Gallini, J. K. & Zhang, Y-L. (1997).  Socio-cognitive constructs and characteristics of 

classroom communities:  an exploration of relationships.  Journal of Educational 
Computing Research, 17 (4), 321-339. 

 
Garrison, D. R. (1997). Self-directed learning: Toward a comprehensive model. Adult 

Education Quarterly. 48, 18-33. 
 
Garrison, D. R., Anderson, T. & Archer, W. (2001).  Critical thinking, cognitive presence, 

and computer conferencing in distance education. American Journal of Distance 
Education. 15(1), 7-23. 

http://sro.sussex.ac.uk/14911/
http://www.interaction-design.org/references/periodicals/journal_of_organizational_computing_and_electronic_commerce.html
http://www.interaction-design.org/references/periodicals/journal_of_organizational_computing_and_electronic_commerce.html


© C
OPYRIG

HT U
PM

 176 

Garrison, R., Anderson, T. & Archer, W. (2003). A theory of critical inquiry in online 
distance education. In M. G., Moore & W. G., Anderson (Eds.), Handbook of distance 
education. Mahwah, New Jersey: Lawrence Erlbaum Association. 113-127. 

 
Gay, L. R., & Airasian, P. (2003). Educational research: Competencies for analysis and 

application (7th ed.). Upper Saddle River, NJ: Pearson Education. 
 
Gignac, G. E. (2006). Self-reported emotional intelligence and life satisfaction: Testing 

incremental predictive validity hypotheses via structural equation modeling (SEM) 
in a small sample. Personality and Individual Differences. 40(8), 1569-1577. 

 
Gokhale, A. A. (1995). Collaborative Learning Enhances Critical Thinking. Journal of 

Technology Education. 7(1) Fall 1995. Retrieved from http://scholar.lib.vt.edu/ 
ejournals/JTE/v7n1/gokhale.jte-v7n1.html 

 
Good, T. L. & Brophy, J. E. (1990). Educational psychology: A realistic approach. 4th 

ed.White Plains, NY: Longman. 
 
Gorsky, P. & Caspi, A. (2005). A critical analysis of transactional distance theory. 

Quarterly Review of Distance Education, 6(1), 1-11. 
 
Gorsuch, R. L. (1997). Exploratory factor analysis: Its role in item analysis. Journal of 

Personality Assessment, 68(3), 532-560. 
 
Groccia, J. E., Miller, M. S., & Miller, J. E. (2000). Student-Assisted Teaching and Learning: 

Models, Strategies and Outcomes. MA, Anker Publiching Co. 
 
Gudykunst, W. B., Matsumoto, Y., Ting-Toomey, S., Nishida, T., Kim, K. & Heyman, S. 

(1996).  The influence of cultural individualism-collectivism, self-construals, and 
individual values on communication styles across cultures.  Human Communication 
Research. 22, (4), 510-543. 

 
Gunawardena, C. N. & Duphorne, P. L. (2000).  Predictors of learner satisfaction in an 

academic computer conference.  Distance Education, 24, (1), 101-117. 
 
Gunawardena, C. N., & Zittle, F. J. (1997). Social presence as a predictor of satisfaction 

within a computer-mediated conferencing environment. The American Journal of 
Distance Education, 11(3), 8-26. 

 
Guo, Y., Klein, B., Ro, Y., & Rossin, D. (2007). The Impact Of Flow On Learning 

Outcomes In A Graduate-Level Information Management Course. Journal Of Global 
Business Issues. 1(2), 31-39. 

 
Gutwin, C. & Greenberg, S. (2001). A Descriptive Framework of Workspace Awareness 

for Real-time Groupware. Computer Supported Cooperative Work. Kluwer Academic 
Press. 208-209. 

 
Hair, J.F., Black, W.C., Babin, B.J., & Anderson, R.E. (2009). Multivariate Data Analysis. 

Seventh Edition. Prentice Hall, Upper Saddle River, New Jersey. 
 

http://www.openu.ac.il/Personal_sites/download/Avner-Caspi/Gorsky&Caspi05.pdf


© C
OPYRIG

HT U
PM

 177 

Hara, N. & Kling, R. (1999). Learners’ frustrations with web-based distance education 
course. First Monday. 4(12). Retrieved from: www.firstmonday.org/issues/issue4-
12/index/html. 

 
Harasim, L. (1990).  Online education:  an environment for collaboration and intellectual 

amplification.  In Harasim, L. M. (Ed.) Online Education:  Perspectives on a New 
Environment.  New York, NY:  Praeger. 

 
Harskamp, E. & Ding, N. (2006). Structured Collaboration versus Individual Learning in 

Solving Physics Problems. International Journal of Science Education. 28(14), 1669-
1688. 

 
Hassan, S. (2002). Government and eLearning: Harnessing eLearning in the education 

sector. National Conference on eLearning 2002, Putra World Trade Center. 
 
Hassmén, P., Sams, M.R. & Hunt, D.P. (1996). Self-assessment responding and testing 

methods: effects on performers and observers. Perceptual and Motor Skills. 83, 1091–
1104. 

 
Hathorn, L. G. & Ingram, A. L. (2002). Cooperation and collaboration using computer-

mediated communication.  Journal of Educational Computing Research. 26 (3), 325-247. 
 
Haythornthwaite, C. (2001).  Exploring multiplexity:  social network structures in a 

computer-supported distance learning class.  The Information Society, 17, 211-226. 
 
Henri, F. & Rigault, C. R. (1996). Collaborative distance learning and computer 

conferencing. In T. T. Liao (Ed.), Advanced educational technology: Research issues and 
future potential, Berlin: Springer-Verlag. 45-76. 

 
Hepburn, A. & Jonathan, P. (2007). Discourse analytic practice. In Seale, C., Silverman, 

D., Gubrium, J., & Gobo, G. (eds.) Qualitative research practice. London: Sage. 168-84. 
 
Hillman, D. C. A., Willis, D.J. & Gunawardena, C. N. (1994). Learner-Interface 

Interaction in Distance Education: An Extension of Contemporary Models and 
Strategies for Practitioners. The American Journal of Distance Education. 8(2), 30-42. 

 
Hiltz, S. R. (1994).  The Virtual Classroom:  Learning Without Limits Via Computer Networks.  

Norword, NJ:  Ablex Publishing Corporation. 
 
Hiltz, S.R., Rotter, N. & Turoff, M. (2000).Measuring the Importance of Collaborative 

Learning for the Effectiveness of ALN: A Multi-Measure, Multi-Method Approach. 
Journal of Asynchronous Learning Networks. (4). 

 
Ho. R. (2006). Handbook Of Univariate And Multivariate Data Analysis And Interpretation 

With SPSS. Chapman And Hall/CRC. Taylor And Francis Group. Australia. 
 
Hoffer, J.A., Prescott, M.B. & McFadden, F.R., (2005). Modern Database Management, (7th 

edn.). Pearson Education Inc., Upper Saddle River, NJ, USA. 
 
Hogg, R.V., & Tanis, E. (2008). Probability and Statistical Inference. 8th ed. Pearson. 

ISBM-10: 0321584759. 



© C
OPYRIG

HT U
PM

 178 

Hollingshead, A. B., McGrath, J. E., & O’Connor, K. M. (1993).  Group task performance 
and communication technology:  a longitudinal study of computer-mediated 
versus face-to-face work groups.  Small Group Research, 24 (3), 307-333. 

 
Holmes-Smith, P., Coote, L. & Cunningham, E. (2005). Structural Equation 

Modelling:From the Fundamentals to Advanced Topics. SREAMS, Melbourne. 
 
Homan, G. & Macpherson, A., (2005). E-learning in corporate universities. Journal of 

European Industrial Training. 29(1), 75-90. 
 
Howland, J. & Moore, J. (2002). Student Perceptions as Distance Learners in Internet-

Based Courses. Distance Education. 23(2), 183-95. 
 
Hu, S. & Kuh, G. D. (2003).  Maximizing What Students Get Out of College: Testing a 

Learning Productivity Model. Journal of College Student Development, 44(2), 185-203. 
 
Hübscher-Younger, T., & Narayanan, N. H. (2003). Authority and convergence in 

collaborative learning. Computers & Education, 41(4), 313–334. Elsevier. 
 
Huynh, M. Q. (1999). A critical study of computer-supported collaborative learning. State 

University of New York Binghamton, New York. 
 
Ibrahim D.Z. & Silong A.D (2000). Barriers to self-directed learning in a virtual 

environment among adult students. 14th Annual Conference of the Asian Association of 
Open Universities.pp 25-27. 

 
Ingram,L.& Hathorn, L. G. (2004). Methods for Analyzing Collaboration in 

OnlineCommunications. In T. S. Roberts (Ed.) Online Collaborative Learning : Theory 
and Practice. Hershey,PA: Idea Group, Inc. 

 
Isaac,S. & Michael, W.B. (1995). Handbook in Research and Evaluation. San Diego: 

Educational and Industrial Testing Services EdITS. 
 
James, M. (2011). Accessed on March 2013 from http://rcvehicles.about.com/ 

od/software/a/flightsim.htm 
 
Janicki, T., & Liegle, J. (2001). Development and Evaluation of a Framework Creating 

Web-Based Learning Modules: A Pedagogical and Systems Perspective. Journal of 
Asynchronous Learning Networks, 5(1), 58-82. 

 
Jarboe, S. (1996). Procedures for enhancing group decision making. In B. Hirokawa and 

M. Poole (Eds.), Communication and Group Decision Making (pp. 345-383). Thousand 
Oaks, CA: Sage Publications. 

 
Jiang, M. & Ting, E. (1999).  A study of students’ perceived learning in a web-based 

online environment.  Webnet 99.No. 5302, 575-580. 
 
Johanson G.A.& Brooks, G.P. (2009). Initial Scale Development: Sample Size for Pilot Studies 

Educational and Psychological Measurement. doi:10.1177/0013164409355692 
 
Johnson, D., Johnson, R., & Holubeck, E. J. (1990). Circles of learning: Cooperation in the 

classroom (3rd ed.). Edina, MN: Interaction Book Company. 

http://rcvehicles.about.com/


© C
OPYRIG

HT U
PM

 179 

Johnson, D.W., & Johnson, R.T. (1991). Learning together and alone: Cooperative, 
competitive, and individualistic. Third Edition. Englewood Cliffs, NJ: Prentice Hall. 

 
Johnson, D.W., Johnson, R.T. & Smith, K.A. (1998). Cooperative learning returns to 

college. Change, 30(4), 26-35. 
 
Johnston, M.K. & Pecchioni, L. (2000). The influence of interpersonal communication 

variables on group communication satisfaction. Academy of Managerial 
Communications Journal, 4, 36-61. 

 
Johnstone, D. B., & Maloney, P. A. (1998). Enhancing the productivity of learning: 

Curricular implications. New Directions for Higher Education: Vol. 103. San Francisco, 
CA: Jossey-Bass. 

 
Jonassen, D. H. (1992). Evaluating constructivistic learning. In T. M. Duffy & D. H. 

Jonassen (Eds.), Constructivism and the technology of instruction: A conversation 
Hillsdale, NJ: Lawrence Erlbaum Associates. 137-148. 

 
Jonassen, D., Davidson, M., Collins, M., Campbell, J. & Haag, B. B. (1995). 

Constructivism and computer-mediated communication in distance education. The 
American Journal of Distance Education, 9 (2), 17-25. 

 
Jöreskog, K. G., & Sörbom, D. (1996). LISREL 8: User's reference guide. Scientific Software 

International. 
 
Ju, M., Kim, S., Kim, Y.D. & Kang, S. (2006). A Noble Structural Model for E-Learning 

Services in Ubiquitous Environment. Computational Science and Its Applications – 
ICCSA 2006. Springer. 4. 271-278.  

 
Jung, I., Choi, S., Lim, C., & Leem, J. (2002).  Effects of different types of interaction on 

learning achievement, satisfaction and participation in web-based instruction.  
Innovations in Education and Teaching International, 39 (2) 153-162. 

 
Kahiigi, E.K., Ekenberg, L., Hanson, H., Danielson, M. & Tusubira, F.F. (2008). 

Explorative Study of E-Learning in Developing Countries: A Case of the Uganda 
Education System. IADIA International Conference e-Learning 2008. 195-199. 

 
Kanuka, H. (2002).  Guiding principles for facilitating higher levels of web-based 

distance teaching and learning in post-secondary settings.  Distance Education, 23 
(2), 163-182). 

 
Kapur, M., & Kinzer, C. K.  (2007).  Examining the effect of problem type in a 

synchronous computer-supported collaborative learning (CSCL) 
environment.  Education Technology Research and Development, 55(5), 439-459. 

 
Kaur, R. & Sidhu, G. (2010). Learner autonomy via Asynchronous Online Interactions: A 

Malaysian perspective. International Journal of Education and Development using ICT, 
6(3), 88-100. Open Campus, The University of the West Indies, West Indies. 

 
Kaye, A. (1992). Learning together apart. In A.R. Kaye (Ed.), Collaborative learning 

through computer conferencing Berlin: Springer-Verlag. 117-136. 
 



© C
OPYRIG

HT U
PM

 180 

Kerlinger, F. N. (1992). Foundations of behavioral research (3rd edition). Fort Worth: 
Harcourt Brace. 

 
Kim, M., Aune, K. S., Hunter, J. E., Kim, H. & Kim, J. (2001).  The effect of culture and 

self-construals on predispositions toward verbal communication.  Human 
Communication Research, 27, (3), 382-408. 

 
Kirschner, P. A., Martens, R. L., & Strijbos, J. W. (2004). CSCL in higher education? A 

framework for designing multiple collaborative environments. In P. Dillenbourg 
(Series Ed.) & J. W. Strijbos, P. A. Kirschner, & R. L. Martens (Vol. Eds.), Computer-
supported collaborative learning: Vol 3. What we know about CSCL: And implementing it 
in higher education. Boston, MA: Kluwer/Springer. 3-30. 

 
Klemm, W. R. (2005). Use and mis-use of technology for online, asynchronous 

collaborative learning. In Roberts, T. S. (Ed.), Computer-supported Collaborative 
Learning in Higher Education, Hershey, PA, USA: Idea Group Publishing, 172-200. 

 
Kline, R. B. (1998).  Principles and Practices of Structural Equation Modeling.  New York, 

NY:  The Guilford Press. 
 
Kline, T. J. (2005). Psychological testing: A practical approach to design and evaluation. Sage 

Publications. 
 
Kozma, R. B. (2001).  Learning with media.  Review of Educational Research. 61, 179-211. 
Kurzendoefer, K. (2008). Social presence theory. Retrieved 8 March 2010 from 

http://www.uky.edu/~drlane/teams/theory.kurzendoerfer.pdf. 
 
Laffey, J., Tupper, T., Musser, D. & Wedman, J. (1998). A computer-mediated support 

system for project-based learning. Educational Technology Research and Development, 
46(1), 73-86. 

 
LaPointe, D. (2003). Effects of peer interaction facilitated by computer-mediated conferencing 

on learning outcomes. PhD Thesis, The University of New Mexico, New Mexico. 
 
LaPointe, D. K., & Gunawardena, C. N. (2004). Developing, testing, and refining a 

model to understand therelationship between peer interaction and learning 
outcomes in computer-mediated conferencing. Distance Education, 25(1): 83-106. 

 
Lau, M.P., (2003). Online Teaching & Learning. Nanyang SiangPau’s New Century. 12 July 

2003. 
 
Lee, M.J.W. & Chan, A. (2007) Reducing the Effects of Isolation and promoting 

Inclusivity for Distance Learners though podcasting. Turkish Online Journal of 
Distance Education 8 (1). Retrieved from http://tojde.anadolu.edu.tr/tojde25 / 
pdf/article_7.pd 

 
Lee, S., Magjuka, R., Liu, X. & Bonk, C. J. (2006). Interactive Technologies for effective 

Collaborative Learning. International Journal of Instructional Technology and Distance 
Learning, 3(6), 17-32. 

 
Leh, A.S.C. (2001). Computer-Mediated Communication and Social Presence in a 

Distance Learning Environment. International Journal of Educational 

http://www.uky.edu/~drlane/teams/theory.kurzendoerfer.pdf


© C
OPYRIG

HT U
PM

 181 

Telecommunications. 7 (2), pp. 109-128. Norfolk, VA: Association for the 
Advancement of Computing in Education (AACE). 

 
Leong, P., & Ho, C. (2004). Constructivist & Sociocultural Strategies: Theoretical and 

Practical Implications for Teaching Online. Proceedings of the International Association 
of Science and Technology for Development (IASTED) International Conference on 
Computers and Advanced Technology in Education (CATE). Kauai, Hawai‘i. 

 
Lim, C. K. (2001).  Computer self-efficacy, academic self-concept, and other predictors of 

satisfaction and future participation of adult distance learners.  The American Journal 
of Distance Education, 15, (2), 41-51. 

 
Lin, S., & Overbaugh, R. (2007). The effect of student choice of online discussion format 

on tiered achievement and student satisfaction. Journal of Research on Technology in 
Education, 39(4), 399-415. 

 
Lipnack, J. & Stamps, J. (1997). Virtual Teams: Reaching Across Space, Time and 

Organizations with Technology. John Wiley & Sons, New York. 
 
Littleton, K. & Hakkinen, P. (1999). Learning together: Understanding the processes of 

computer-based collaborative learning.In P. Dillenbourg (ed). Collaborative Learning: 
Cognitive and Computational Approaches. Pergamon, Amsterdam. 20-29. 

 
Livengood, M.D. (1987). Interactivity:Buzzword or instructional technique?, Performance 

and Instruction. 26(8). 29-29. 
 
Lodiko, D., Spaulding, T., & Voegtle, K.H.(2006). Methods in Educational Research: 

Form Theory to Practice. Jossey-Bass. ISBN-13: 978-0-7879-7962-1. 
 
Lou, Y., Abrami, P.C., & d’Apollonia, S. (2001). Small group and individual learning 

with technology: A meta-analysis. Review of Educational Research, 71(3), 449-521. 
 
Lou, Y., Bernard, R. & Abrami, P. (2006). Media and Pedagogy in undergraduate 

distance education: A theory-based meta-analysis of empirical literature. 
Educational Technology Research and Development, 54(2), 141-176. 

 
Mahmood, T. & Hafeez, K. (2013). Performance assessment of an e‐learning software 

system for sustainability. International Journal of Quality and Service Sciences 2013 
5(2), 208-229. 

 
Mallinckrodt, B., & Wang, C.-C. (2004). Quantitative methods for verifying semantic 

equivalence of translated research instruments: A Chinese version of the 
Experiences in Close Relationships Scale. Journal of Counseling Psychology, 51, 368–
379. 

 
Manlove, S., Lazonder, A.W.& Jong, T. (2009) Collaborative versus individual use of 

regulative software scaffolds during scientific inquiry learning. Interactive Learning 
Environments. 17(2),105-117. 

 
Mason, R. (1992). Evaluating Methodologies for Computer Conferencing Applications. 

In A. R. Kaye (Ed.), Collaborative Learning Through Computer Conferencing. Germany: 
Springer-Verlag. 105-116. 



© C
OPYRIG

HT U
PM

 182 

Mason, R. (1994). Using communication media for open and flexible learning, Kogan Page, 
London. 

 
Mason, R., & Kaye, T. (1990). Toward a New Paradigm for Distance Education. In L. M. 

Harasim (Ed.), Online Education: Perspectives on a New Environment New York , 
Westport , London : Praeger. 15-38. 

 
Maunder, A., Marsden, G., & Tucker, W. D. (2006). Evaluating the relevance of the “Real 

Access” criteria as a framework for rural HCI research. In D. van Greunen (ed.), 5th 
Conference on Human Computer Interaction in Southern Africa. Cape Town, South 
Africa: ACM. 75–78. 

 
Mayes, J. T., Kibby, M.R. & Watson, H. (1995). StrathTutor: the development and 

evaluation of a learning-by-browsing system on the Macintosh. Computers and 
Education, 12, 221-229. 

 
McGrath, J. E. & Berdahl, J. L. (1998). Groups, Technology, & Time: Uses of Computers 

for Collaborative Work. In Tindale, R. S., Edwards, J., and Posavac, E. J. (Eds.) 
Applications of Theory and Research on Groups to Social Issues. N. Y.: Plenum 
Publishing Corp. 205–228. 

 
McGrath, J. E.; Arrow, H. & Berdahl, J. L. (2000). The study of small groups, past, 

present, and future. Personality and Social Psychology Review 4. 95–105. 
doi:10.1207/S15327957PSPR0401_8 

 
McMillan, J. H., & Schumacher, S. (2001). Research in education: A conceptual introduction 

(5th Ed.). New York, NY: Longman. 
 
Md. Khambari, M.N., Moses, P. & Wong S. L.(2008). Laptops For School Teachers: 

Exploring The Benefits And Challenges. In Kamisah Osman et al. (Eds), Proceedings 
of the International Conference on the Education of Learner Diversity: Managing Diversity 
in Educational and Community Settings. Bangi: Pusat Penerbitan dan Percetakan. 
1021-1029. 

 
Mehlenbacher, B., Miller, C.R., Covington, D. & Larsen, J.S. (2000). Active and 

Interactive Learning Online: A Comparison of Web-Based and Conventional 
Writing Classes. IEEE Transactions on Professional Communication, 43 (2), 166-184. 

 
Meredith, S., & Newton, B. (2003). Models of e-learning: Technology promise vs. learner 

needs: Literature review. The International Journal of Management Education, 3(3). 
 
Messick, S. (1989). Validity. In R.L. Linn (Ed.), Educational measurement, 3rd ed., New 

York: Macmillan. 13-103. 
 
Miller, R. (2012). Learning Productivity:It is Time for a Breakthrough. Promethean 

Thinking Deeper Research Papers Series. Promethean Education Strategy Group. 
 
Ministry of Finance (2008). 2008 Budget Speech. Percetakan Nasional Malaysia Berhad. 
 
Ministry of Finance (2014). 2014 Budget Speech. Percetakan Nasional Malaysia Berhad. 

30-33. 

http://en.wikipedia.org/wiki/Digital_object_identifier
http://dx.doi.org/10.1207%2FS15327957PSPR0401_8


© C
OPYRIG

HT U
PM

 183 

Ministry of Higher Education  Malaysia (2015). Malaysia Education Blueprint 2015 – 2025 
(Higher Education). ISBN 978-967-0334-98-1. 

 
Ministry of Higher Education Malaysia (2011). Blueprint on Enculturation`of Lifelong 

Learning For Malaysia 2011-2020. Univision Press Sdn Bhd.  
 
Moore, M. G. (1993).  Theory of distance education.  American Center for the Study of 

Distance Education Monograph No. 9.  University Park, PA:  Pennsylvania State 
University. 

 
Moore, M. G. (2006). Evolution of theory of transactional distance. Retrieved on March, 20, 

2010. 
 
Moore, M. G. and Kearsley, G. (1996).  Distance Education: A Systems View.  San 

Francisco, CA:  Wadsworth Publishing Company. 
 
Moore, M.G. (1989). Three types of interaction. The American Journal of Distance 

Education, 3(2), 1–6. 
 
Morgan, C. and O’Reilly, M. (1999).  Assessing Open and Distance Learners.  Sterling, VA:  

Stylus Publishing Inc. 
 
Morris, E. (2004). Sampling from Small Populations. Retrieved March 2012 from 

http://uregina.ca/~morrisev/Sociology/Sociology.htm 
 
Muilenburg, L.Y. & Berge, Z.L. (2001). Barriers to distance education: A factor-analytic 

study. The American Journal of Distance Education. 15(2), 7-24. 
 
Murphy, K. J. & Collins, M. P. (1997). Communication conventions in instructional 

electronic chats. First Monday, 2(11). http://www.firstmonday.dk/issues/ 
issue2_11/murphy 

 
Nalley, R. (1995). Designing computer mediated conferencing into instruction. In Berge, 

Z. L. & Collins (Eds), Computer Mediated Communication and the Online Classroom. 
Cresskill, NJ: Hampton Press. 11-24. 

 
Nawawi, M., Asmuni, A., & Romiszowski, A. J .(2003). Distance education public policy 

and practice in the higher education: The case of Malaysia. Brazilian Review of Open 
and Distance Learning, 2(2). Retrieved October 16, 2011 from www.abed.org.br. 

 
Neuendorf, K. A. (2002). The content analysis guidebook. Thousand Oaks, CA: Sage. 

Retrieved June 2012 from http://academic.csuohio.edu/kneuendorf/ content/ 
 
Nipper, S. (1989). Third generation distance learning and computer conferencing. In R. 

Mason and A. Kaye (Eds.), Mindweave: Communication, computers and distance 
education, Permagon, Oxford, UK. 63-73. 

 
Noddings, N. (1990). Constructivism in mathematics education. In R. Davis, C. Maher, 

& N. Noddings (Eds.) Constructivist views on the teaching and learning of mathematics. 
Reston, Va: National Council of Teachers of Mathematics. 7-18. 

 

http://www.abed.org.br/


© C
OPYRIG

HT U
PM

 184 

Oetzel, J. G. (2001).  Self-construals, communication processes, and group outcomes in 
homogeneous and heterogeneous groups.  Small Group Research, 32 (1), 19-54. 

 
OUM (2004). KTKM-OUM Research on E-Learning Readiness in Malaysia concept 

paper. 
 
Pallant, J. (2005). SPSS survival manual: a step by step guide to data analysis using SPSS for 

windows (Version 12). 2nd ed. Maidenhead. Open University Press. 
 
Pallant, J., & Manual, S. S. (2010). A step by step guide to data analysis using the SPSS 

program. SPSS survival manual 4th ed, 494. 
 
Palloff, R. M. & Pratt, K. (2005). Collaborating online: Learning together in community. San 

Francisco: Jossey-Bass Publishers.  
 
Paulus, T.M. (2007). CMC Modes for Learning Tasks at a Distance. Journal of Computer-

Mediated Communication. 12(4). 1322–1345. 
 
Pavlov, I. P. (1927). Conditioned reflexes. London: Clarendon Press. In Ally, M. (2004) 

Foundations of educational theory for online learning. In Anderson, T. & Elloumi, 
F. (eds.) Theory and Practice of Online Learning. Athabasca University, Athabasca. 3-
31. 

 
Perraton, H. (1988). A theory for distance education. In D. Sewart, D. Keegan & B. 

Holmberg (Eds.), Distance Education: International Perspectives. New York. 
Routledge. 9, 5-113. 

 
Picciano, A. G. (2002). Beyond student perceptions: Issues of interaction, presence, and 

performance in an online course. Journal of Asynchronous learning networks, 6(1), 21-
40. 

 
Pinelle, D., Gutwin C. & Greenberg S. (2003). Task analysis for groupware usability 

evaluation: Modeling shared-workspace tasks with the mechanics of collaboration. 
ACM Transactions on Computer- Human Interaction (TOCHI) 10 (4). 311. 

 
Ploetzner, R., Fehse, E., Kneser, C. & Spada, H. (1999). Learning to relate qualitative and 

quantitative problem representations in a model-based setting for collaborative 
problem solving. Journal of the Learning Sciences. 8, 77–214. 

 
Polit, D. F., & Beck, C. T. (2006). The content validity index: are you sure you know 

what's being reported? Critique and recommendations. Research in Nursing and 
Health, 29(5), 489-497. 

 
Pyper, R. & Belanger, C. (2004). Adult learners and success factors: A case study. Open 

Journal Systems. 1(1). 
 
Radhakrishna, R. B. (2007). Tips for developing and testing questionnaires/instruments. 

Journal of Extension, 45(1), 1-4. 
 
Rahimi, E., Van den Berg, J., & Veen, W. (2014). A pedagogy-driven framework for 

integrating Web 2.0 tools into educational practices and building personal learning 
environments. Journal of Literacy and Technology, 15 (2), 2014. 

http://onlinelibrary.wiley.com/doi/10.1111/jcmc.2007.12.issue-4/issuetoc


© C
OPYRIG

HT U
PM

 185 

Raja Hussain, R.M. (2004). A collaborative experience of evaluating a web-based 
learning tool. Malaysian Online Journal of Instructional Technology (MOJIT).  
Retrieved on January 2012 from http://pppj.usm.my/mojit/ 
articles/pdf/1204/A%20Collaborative%20Experience%20%20Evaluating.pdf  

 
Ramamurthy, M. K., R. B., Wilhelmson, R. D. Pea, L. M. Gomez & Edelson, D. C. (1995) 

CoVis: A National Science Education Collaboratory. Fourth Symposium on Education, 
January 16- 17, Dallas, Texas. 

 
Ramayah, T. (2010). The Role of Voluntariness in Distance Education Students' Usage of 

a Course Website. Turkish Online Journal of Educational Technology-TOJET, 9(3), 96-
105. 

 
Ratcliffe, M.B., Thomas, L.A., Ellis, W., & Thomasson, B. (2003). Collaborative designs to 

assist the pedagogical process. The 7th Annual Conference on Innovation and 
Technology in Computer Science Education (ITiCSE 2003). Macedonia, Greece, ACM 
Press. 

 
Resnick, L.B., Levine, J.M. & Teasley, S.D. (1991). Perspectives on Socially Shared Cognition. 

Washington, DC: American Psychological Association. 
 
Ring, G., & Mathieux, G. (2002). The key components of quality learning. Proceedings of 

ASTD Techknowledge 2002 Conference. Las Vegas. 
 
Roschelle, J. & Teasley, S. (1995). The construction of shared knowledge in collaborative 

problem solving. In O'Malley, C.E., (ed.). Computer Supported Collaborative Learning. 
pages 69--97. Springer-Verlag, Heidelberg. 

 
Rourke, L. & Anderson, A. (2002).  Exploring social presence in computer conferencing.  

Journal of Interactive Learning Research, 13 (3), 259-286. 
 
Rourke, L. & Anderson, T. (2004). Validity in quantitative content analysis. Educational 

Technology Research and Development, 52 (1), 5-18. 
 
Rourke, L., Anderson, T., Garrison, D.R. & Archer, W. (2001). Methodological issues in 

the content analysis of computer conference transcripts. International Journal of 
Artificial Intelligence in Education, 12(1), 8-22. Retrieved from 
www.atl.ualberta.ca/cmc/publications.html. 

 
Rourke, L., Anderson, T., Garrison, R., and Archer, W. (1999). Assessing social presence 

in asynchronous text-based computer conferencing. Journal of Distance Education. 
14(2), 50 – 71. 

 
Rovai, A.P. (2001). Building classroom community at a distance: A case study. Education 

Technology Research and Development. 49(4), 33-48. 
 
Salomon, G. (1995). What Does the Design of Effective CSCL Require and How Do We 

Study Its Effects? In Schnase, J. L., Cunnius, E. L. (eds.), CSCL 95. Computer Support 
for Collaborative Learning. Lawrence Erlbaum Associates Inc., Mahwah, NJ. 147-156. 

 
Sanchez, J. & Elías, M. (2006). Usability Evaluation of an Open Source Learning 

Management Platform. In T. Reeves & S. Yamashita (Eds.), Proceedings of World 

http://www.atl.ualberta.ca/cmc/publications.html


© C
OPYRIG

HT U
PM

 186 

Conference on E-Learning in Corporate, Government, Healthcare, and Higher Education 
2006. Chesapeake, VA: AACE. 1772-1779. 

 
Sánchez, J. (2000). Usability and cognitive impact of the interaction with 3D virtual 

interactive acoustic environments by blind children. In P. Sharkey, A. Cesarani, L. 
Pugnetti, & A. Rizzo (Eds.) Proceedings of the 3rd International Conference on 
Disability, Virtual Reality and Associated Technologies (ICDVRAT 2000). Reading, UK: 
University of Reading. 67–73. 

 
Saunders, P.M. (1997). Experiential Learning, Cases and Simulations in Business 

Communication. Business Communication Quarterly. 60, 97-114. 
 
Scardamalia, M., Bereiter, C., & Lamon, M. (1994). The CSILE project: Trying to bring 

the classroom into World 3. In K. McGilly (Ed.) Classroom lessons: Integrating 
cognitive theory and classroom practice. Cambridge, MA: MIT Press. 201-228. 

 
Schellens, T., Van Keer, H., Valcke, M., & De Wever, B. (2007). Learning in 

asynchronous discussion groups: A multilevel approach to study the influence of 
student, group, and task characteristics. Behaviour & Information Technology. 26, 55-
71. 

 
Schleyer, T. K. L., & Forrest, J. L. (2000). Methods for the design and administration of 

Web-based surveys. Journal of the American Medical Informatics Association, 7(4), 416-
425. 

 
Schonlau, M., Fricker, Jr., R.D. & Elliott, M.N. (2002). Conducting research surveys via e-

mail and the web. Rand Corporation. 
 
Schramm, W. (1977) Big media, little media. Beverley Hills, CA: Sage. Cited in Ally, M. 

(2004) Foundations of educational theory for online learning. In Anderson, T. & 
Elloumi, F. (eds.) Theory and Practice of Online Learning. Athabasca University, 
Athabasca. 3-31. 

 
Seaton, W.J. (1993). Computer mediated communication and student self-directed 

learning. Open Learning, 8(2), 49-54. 
 
Short, J.A., Williams, E., & Christie, B. (1976). The social psychology of 

telecommunications. New York: John Wiley & Sons. In Lowenthal, P. R., (2010). The 
Evolution and Influence of Social Presence Theory on Online Learning. Social 
Computing: Concepts, Methodologies, Tools, and Applications: Concepts, Methodologies, 
Tools, and Applications. Dasgupta (Ed). Idea Group Inc (IGI). 113-125. 

 
Sidhu, R. (2009). Learner e-tivities: Exploring Malaysian learners' roles in asynchronous 

computer-mediated communication. European Journal of Educational Studies, 2(2), 
157-174. 

 
Siegel, J., Dubrovsky, V., Kiesler, S., & McGuire, T. W. (1986). Group processes in 

computer-mediated communication. Organizational Behavior and Human Decision 
Processes. 37, 157-187.  

 
Siemens, G. (2005). Connectivism: Learning as network-creation. ASTD Learning News, 

10(1). 



© C
OPYRIG

HT U
PM

 187 

Silverman, D. (2000). Doing qualitative research: A practical handbook. Thousand Oaks, CA: 
Sage. 

 
Simonson, M., Smaldino. S., Albright, M., & Zvacek, S. (2006). Teaching and learning at a 

distance: Foundations of distance education, 3rd Ed.. Upper Saddle, NJ. Prentice-Hall. 
 
Siqueira, S.W.M., Braz, M.H.L.B. & Melo, R.N. (2004). Composing Frameworks to 

acheieve an ELearning Framework. Proceedings of the IASTED International 
Conference on Computers and Technology in Education (CATE 2004). Anahcim, Calgary 
and Zurich, ACTA Press. 118-123 

 
Skinner, B. F. (1974). About behaviorism. New York: Knopf. In Ally, M. (2004) 

Foundations of educational theory for online learning. In Anderson, T. & Elloumi, 
F. (eds.) Theory and Practice of Online Learning. Athabasca University, Athabasca. 3-
31. 

 
Slavin, R.E. (1995). Cooperative learning: Theory, research, and practice (2nd Ed.). Boston: 

Allyn & Bacon. 
 
So, H. J., & Brush, T. A. (2007). Student perceptions of collaborative learning, social 

presence, and satisfaction in a blended learning environment: Relationships and 
critical factors. Computers & Education. doi:10.1016/j.compedu.2007.05.009 

 
So, H.V. & Kim, B. (2005). Instructional methods for Computer Supported Collaborative 

Learning (CSCL): A review of case studies. Proceedings of the 10th Computer-Supported 
Collaborative Learning Conference, Taipei, pp. 607-616. 

 
Soller, A. (2001) Supporting Social Interaction in an Intelligent Collaborative Learning 

System. International Journal of Artificial Intelligence in Education, 12(1), 40-62. 
 
Soller, A., & Lesgold, A. (2007). Modeling the process of knowledge sharing. In U. 

Hoppe, H. Ogata, & A. Soller (Eds.) The Role of Technology in CSCL: Studies in 
Technology Enhanced Collaborative Learning. 63-86. Springer. 

 
Soller, A., Goodman, B., Linton, F. & Gaimari, R. (1998). Promoting Effective Peer 

Interaction in an Intelligent Collaborative Learning Environment. Proceedings of the 
Fourth International Conference on Intelligent Tutoring Systems (ITS 98). San Antonio, 
TX, 186-195. 

 
Stacey, E. (1999). Collaborative learning in an online environment. The Journal of Distance 

Education / Revue de l’Éducation à Distance. 14(2). Retrieved March, 2009, from 
http://www.jofde.ca/index.php/jde/article/viewArticle/ 154/379. 

 
Starr-Glass, D. (2015). Participation in Online Distance Learning Environments: Proxy, 

Sign, or. Handbook of Research on Strategic Management of Interaction, Presence, and 
Participation in Online Courses, 88. 

 
Sutcliffe, A. (2000). On the effective use and re use of HCI knowledge, ACM Transactions 

on Computer-Human Interaction. 7(2).  
 
Swan, K. (2002) Building communities in online courses: the importance of interaction. 

Education, Communication and Information 2(1): 23–49 



© C
OPYRIG

HT U
PM

 188 

Swan, K., & Shih, L. F. (2005). On the nature and development of social presence in 
online course discussions. Journal of Asynchronous Learning Networks, 9(3), 115-136. 

 
Swan, K., Shea, P ., Fredericksen, E., Pickette, A., Pelz, W. & Maher, G. (2000).  Building 

knowledge building communities:  consistency, contact, and communication in the 
virtual classroom.  Journal of Educational Computing Research, 23 (4), 359-383. 

 
Swan, K.P., Richardson, J.C., Ice, P., Garrison, D.R., Cleveland-Innes, M. & Arbaugh, J.B. 

(2008). Validating a Measurement Tool of Presence in Online Communities of 
Inquiry. e-mentor. 2(24)/2008. Retrieved June 2011 from www.e-mentor.edu.pl/eng. 

 
Tabachnick, B. G., & Fidell, L. S. (2001). Using multivariate statistics (4th ed.). Needham 

Heights, MA: Allyn & Bacon. 
 
Tagg, A.C. & Dickinson, J.A. (2008). Tutor Messaging and Its Effectiveness in 

Encouraging Student Participation on Computer Conferences. International Journal 
of E-Learning & Distance Education. 10(2). 

 
Tasir, Z., Harun, J., & Noor, N. M. (2005). Problem-Based Learning and e-learning: a 

case study in the Faculty of Education, Universiti Teknologi Malaysia. Proceeding of 
International Symposium on E-Learning. 25-26. 

 
Taylor, J. (2003).  Fifth generation distance education.  Retrieved March, 2003, from 

http://www.icde.org/oslo/icde.nsf. 
 
Taylor, S. (2001). Conducting Discourse Analytic Research and Evaluating and 

Applying Discourse Analytic Research. In M.Wetherell, S.Taylor and S.Yates 
Discourse as Data: A Guide for Analysis. London, Sage and The Open University. 

 
Teasley, S. & Roschelle, J. (1993). Constructing a joint problem space. In S. Lajoie & S. 

Derry (Eds.), Computers as cognitive tools Hillsdale, NJ: Lawrence Erlbaum. 229-257. 
 
Te'eni, D., Carey, J. & Zhang, P. (2007).Human-Computer Interaction: Designing Effective 

Organizational Information Systems. Chichester: John Wiley, 2007. 
 
Thompson, L., & Ku, H. Y. (2006). A case study of online collaborative leaming. 

Quarteriy Review of Distance Education, 7(4), 361-375. 
 
Thorndike, E. L. (1913). Educational psychology: The psychology of learning. New 

York: Teachers College Press. In Ally, M. (2004) Foundations of educational theory 
for online learning. In Anderson, T. & Elloumi, F. (eds.) Theory and Practice of Online 
Learning. Athabasca University, Athabasca. 3-31. 

 
Thorndike, R. M. (1997). The early history of intelligence testing. In D. P. Flanagan, J. L. 

Genshaft, & P. L. Harrison (Eds.), Contemporary intellectual assessment: Theories, tests, 
and issues. New York: Guilford. 3-16. 

 
Tse, A. C. B. (1998). Comparing the response rate, response speed and response quality 

of two methods of sending questionnaire: E-mail vs. mail. Journal of Marketing 
Research Society, 40(4). 353-61. 

 



© C
OPYRIG

HT U
PM

 189 

Tu, C. & McIsaac, M. (2002).  The relationship of social presence and interaction in 
online classes.  The American Journal of Distance Education. 16, (3), 131-150. 

 
Tullis, T. S. & Stetson, J. N. (2004). A Comparison of Questionnaires for Assessing 

Website Usability. Usability Professionals Association (UPA) 2004 Conference, 
Minneapolis, USA. 

 
van Dijk, T. A. (1997). Discourse Studies. A multidisciplinary introduction. London: Sage. 
 
van Teijlingen, E., & Hundley, V. (2001). The importance of pilot studies. Social research 

update, (35), 1-4. 
 
Vician, C. & Brown, S. A. (2001).  Re-engineering participation through on-line learning 

environments:  an examination of communication apprehension, choice, and 
performance.  Journal of Computer Information Systems, 42, (1), 26-36. 

 
Vician, C. & Brown, S. A. (2002). Investigating Computer Anxiety and Communication 

Apprehension as Performance Antecedents in a Computing-intensive Learning 
Environment. Journal of Computer Information Systems 42(2): 51-57. 

 
Vicziany, M. & Puteh, M. (2004).Vision 2020, The Multimedia Supercorridor and 

Malaysian Universities. 15th Biennial Conference of the Asian Studies. Association of 
Australia, Canberra, Australia, 29 June-2 July 2004.  

 
Vrasidas, C. (2000). Constructivism versus objectivism: Implications for interaction, 

course design, and evaluation in distance education. International Journal of 
Educational Telecommunications, 6(4), 339-362. 

 
Wan, D. & Johnson, P.M. (1994). Computer supported collaborative learning using 

CLARE: the approach and experimental findings. Proceedings of the 1994 ACM 
conference on Computer supported cooperative work (CSCW '94). ACM, New York, NY, 
USA, 187-198.  

 
Wan, Z., Fang, Y. & Neufeld, D.J. (2007). The role of information technology in 

technology-mediated learning: A review of the past for the future. Journal of 
Information Systems Education. 18(2). 

 
Ward, P. T., Duray, R., Leong, G. K., & Sum, C. C. (1995). Business environment, 

operations strategy, and performance: an empirical study of Singapore 
manufacturers. Journal of operations management, 13(2), 99-115. 

 
Watanabe, K. (2005). A study on needs for e-learning – through the analysis of national 

survey and case studies. Progress in Informatics. (2) 77-86. 
 
Wathen, S.H. & Resnick, L.B. (1997). Collaborative versus individual learning and the 

role of explanations. Annual meeting of the American Educational Research Association, 
Chicago. March 1997. 

 
Webb, N. (1992). Testing a theoretical model of student interaction and learning in small 

groups. In R. Hertz-Lazarowitz and N. Miller (Eds.), Interaction in Cooperative 
Groups: The Theoretical Anatomy of Group Learning New York.Cambridge University 
Press. 102-119. 



© C
OPYRIG

HT U
PM

 190 

Weber, W.C. (1992). An interactive systems model derived from experts' perceptions of 
human-computer issues. Educational Technology Research and Development. 40(1), 29-
39. 

 
Wenger, E. (2007). Communities of practice—A brief introduction. Retrieved February 2011 

from http://www.ewenger.com/theory/index.htm. 
 
Wilson, B. (1997). The postmodern paradigm. In C. R. Dills and A. Romiszowski (Eds.), 

Instructional development paradigms. Englewood Cliffs NJ: Educational Technology 
Publications. Retrieved from http://www.cudenver.edu/ 
~bwilson/postmodern.html 

 
Witmer, B. G., Jerome, C. J., & Singer, M. J. (2005). The Factor Structure of the Presence 

Questionnaire. Presence: Teleoperators & Virtual Environments, 14(3), 298-312. 
doi:10.1162/105474605323384654. 

 
Wright, S.J. (2000). Recent developments in interior-point methods. In M.J.D. Powell & 

S. Scholtes (eds.), Systems Modeling and Optimization: Methods, Theory, and 
Applications. Kluwer, 2000. 311-333. 

 
Wu, B., & Teoh, A. P. (2007). A Comparative Analysis of Learners Interaction in the 

Learning Management Systems of Shanghai TV University and Wawasan Open 
University: Does National Culture Matter?. In Proceedings of the 21st Annual 
Conference of Asian Association of Open Universities, Kuala Lumpur, Malaysia. 

 
Yalcinalp, S. (2005). A Study of Students' Self-Efficacy, Performance and Attitudes 

Towards Computers and Internet in a Computer Literacy Course at Freshman. 
European Conference on Educational Research. University College Dublin, 7-10 
September 2005. 

 
Young, M. F., Barab, S. A., & Garrett, S. (2000). Agent as detector: An ecological 

psychology perspective on learning by perceiving-acting systems. In D. Jonassen & 
S. M. Land (Eds.), Theoretical foundations of learning environments. Mahwah, NJ: 
Lawrence Erlbaum Associates, Inc. 147–173. 

 
Zhang, P.; Carey, J.; Te'eni, D. & Tremaine, M. (2005).Integrating Human-Computer 

Interaction Development into the Systems Development Life Cycle: A 
Methodology. Communications of the Association for Information Systems. 15(29). 

 
Zhang, S. & Fulford, C. (1994). Are interaction time and psychological interactivity the 

same thing in the distance learning television classroom? Educational Technology 
34(4) 58-64. 

 
Zhang, Y. & Espinoza, S. (1998).  Relationships among computer self-efficacy, attitudes 

toward computers, and desirability of learning computing skills.  Journal of Research 
on Computing in Education, 30, (4), 420-431. 

 
Zikmund, W. G., Babin, B. J., Carr, J. C., & Griffin M. (2010). Business Research Methods. 

Canada: South-Western, Cengage Learning.  


	PREDICTIVE MODEL FOR LEARNING PRODUCTIVITY IN ACOMPUTER-SUPPORTED COLLABORATIVE LEARNING PLATFORM AMONG STUDENTS IN A MALAYSIAN PUBLIC UNIVERSITY
	ABSTRACT
	TABLE OF CONTENTS
	CHAPTERS
	REFERENCES



