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                                                                Abstract 
 

 
Context: In recent years, more and more people have started 
showing an increasing interest in distance or web-based education. 
Some of the reasons for this are the improvement in information 
and communication technology, as well as advancement in 
computer networking infrastructures. However, although computer 
technology has played an important role for the development of 
distance learning management systems, the underlying goal of such 
systems is the delivery of competitive and qualitative education via 
the distance learning environment. There have been a number of 
research studies and investigations in the field of Computer 
supported collaborative learning. This particular study is focused 
on the challenges associated with task execution in a distance 
learning environment as perceived by graduate students at a 
university. 
Objectives: The main focus or rationale behind this study is to 
investigate the importance of computer mediated communication 
tools in a virtual learning environment, as well as the problems 
facing the teachers or facilitators in their attempt to help learners 
(students) in the process of task execution, and towards achieving 
the learning goals in a web-based learning system.  
Methods: The author has adopted a qualitative case study 
approach. Questionnaires were sent out to some of the graduate 
students of BTH that participated in the online course under 
investigation, “Work integrated e-learning”, and some of these 
students were interviewed as well. Interviews were also conducted 
with two professors of Informatics and active researchers in 
distributed or e-learning in a University in Sweden that has had 
many years of experience in providing distance learning education. 
The empirical material was then analyzed, using cultural historical 
activity theory (CHAT) as a theoretical framework 
Results: The results indicate that more communication and 
collaborative interaction is needed in the context of the studied e-
learning management system. The students expected the provision 
of more video communication through the learning platform. 
Furthermore, the results show that the learning in the studied web-
based environment is centered on the students.   
Conclusions: The author concludes that in order to diminish the 
gap that exists between face-to-face learning/teaching and an e-
learning environment, there is a need for the designers and 
facilitators of the e-learning management system to make this 
platform more interactive. Additionally, the author concludes that 
the concept of Open start free pace (OSFP) or strict deadlines may 
need to be introduced into distance learning education in order to 
solve the challenges facing the teachers and facilitators.    
 
Keywords: Task execution, Virtual learning environment, 
Computer mediated communication (CMC), learning management 
system, Open start free pace (OSFP) 
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CHAPTER 1 - INTRODUCTION 

1.1 Motivation 
 
One of the challenges facing the delivering of education via the internet is how to 
evaluate the quality and effectiveness of the Computer mediated communication 
tools that are currently being deployed in most of the web-based learning 
environments, and their importance in supporting social cognitive interaction 
towards achieving the expected learning outcome and task execution. Recent 
research in the field of Computer supported collaborative learning (CSCL) indicates, 
that the social cognitive interaction and quality of CMC tools in web-based learning 
environments need to be taken into consideration in CSCL environments [1]. 
 
There have been different kinds of virtual collaborative learning platforms 
(environments) in existence, many of which have different learning support tools, but 
as argued in [1], the aim of computer collaborative learning environment is to 
support and provide the students with advanced computer tools for knowledge 
construction, tools which aid interaction among the students by assisting in the usage 
of computer mediated interaction via networked computers. This implies the 
significant of more research and investigations into the constraints and drawbacks of 
qualitative computer mediated communication (CMC) in web-based learning, and 
the importance of interaction in assignment and tasks execution in CSCL. 

1.2 Background 

The continuous innovation in Information and Communication Technology (ICT) 
within the last decades has given birth to a concept that is generally known as 
education technology, which involves the application and deployment of learning 
technology in both face-to-face classroom learning as well as web-based learning 
environment. This concept allows students to virtually collaborate at distance and 
achieve the same learning outcome in comparison with traditional learning set-up. 
Regardless of where you live and what is your nationality, students can learn and 
obtain a whole degree online without seeing the four corners of the classroom. 
Today, more and more people have started showing interest in the acquisition of 
knowledge through the virtual environment (e-Learning). This may be partly possible 
with the aid of continuous innovation in ICT infrastructures; and there has been an 
increase in connection of computer systems with internet at home, work and schools 
to facilitate the delivery of virtual learning [1]. There has been a remarkable change 
in the delivery and transfer of knowledge within the last two decades, and this has 
reflected in the ways of acquiring knowledge in both the academic environment and 
on the job. 
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Computer supported collaborative learning (CSCL) may be defined as the coming 
together of a number of people to interactively and collaboratively learn together, 
where the learning process is being mediated by computer system and software 
applications. As it was argued in [2,3], CSCL refers to a branch of learning sciences 
concerned with the study of how people can collaboratively learning together with 
the help of computer systems and network. The concept of collaborative learning 
(CL) is not synonymous or associated to computer supported collaborative learning 
alone; it has been in practice for learning processes in face-to-face classroom 
environments for decades, when groups of students are learning together [1], before 
the emergence and inclusion of computer mediated systems (CMS), and, 
subsequently, the introduction of web-based computer supported collaborative 
learning, as a complement to face-to-face learning.  
 
The quality of computer mediated interaction is very important and needs to be given 
serious considered when designing a web-based collaborative learning environment. 
This is due to the fact that in the process of executing the learning task, the 
interaction between the learners, the learning environment and the teacher 
(facilitator) is very important for achieving the planned learning outcome. As is 
argued in [4], the interaction is the core of the learning activity and this will aid the 
collaborative activities in a distance learning environment. Though this does not 
imply that computer mediated interaction will totally bridge the gap between the 
traditional face-to-face and the web-based learning environment, efficient 
communication and interaction will definitely make a positive difference. 
Insufficient interaction and communication among the students, as well as less input 
from the teachers, can be one of the problems facing the achievement of expected 
learning outcome in a virtual learning environment. Interaction among the actors is 
the core and foundation of web-based learning environment, as was argued in [4]; 
interaction and collaboration during the learning activity supports achieving the 
aimed-for learning outcome. The interactive collaboration will help the students to 
explore various alternatives and, where possible, agree on a common solution, and in 
the collaborative learning environment, the students or other learners involved are 
expected to contribute to the learning results for both themselves and for other 
students/learners [2]. 
 
The impact of teachers in a web-based learning environment is very important; they 
need to serve as facilitators and guide the students towards achieving the learning 
goals and, if possible, make constructive contributions to the learners’ discussion in 
the shared forum. Although it has been reported in a number of published articles 
that the students in e-learning environments are expected to take ownership of their 
studies, by taking control of how to learn individually and achieve the learning 
outcome [5], there is still a need for teachers to find ways to assist and guide the 
learners. Some articles have reported the use of intelligent systems to assist the 
students in the e-learning environment, whereby the system takes on the role of 
teachers and provides assistance for students [5, 6]. This is a positive development in 
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the right direction. However, it is doubtful if an intelligent system can entirely 
replace a human teacher. Computer mediated communication (CMC) provides a 
better medium of interaction in a CSCL environment than offering no human 
communication and interaction whatsoever; although CMC may not be as rich as 
traditional face-to-face classroom communication, it can still allow and support 
alternatives to face-to-face communication and interaction over the internet network 
[7]. 
 
The aim of this thesis is to examine the importance of computer mediated interaction, 
and to map and explore the challenges facing the achievement and execution of 
learning tasks in a web-based collaborative learning environment. The research case 
study is focussed on a small group of university students taking an advanced level 
distance-based course. The expectation is to investigate and asses how interactive 
and collaborative the students were, in the process of executing a number of common 
learning assignment tasks, and the challenges facing the teachers in their attempt to 
assist the learners during the process of executing these tasks and achieving the 
learning outcome of the course. 

1.3 Thesis Structure 
 

This thesis consists of six chapters and two appendices. The thesis structure and the 
contents of the six chapters are described in the following: 
 
Chapter one introduces the thesis topic. Section 1.1 gives an overview of the topic 
and provides the motivation for choosing this topic for the thesis, section 1.2 
provides the background of the thesis and the related research community, while 
section 1.3 presents an overview of the thesis structure. 
 
Chapter two discusses the problem definition. Section 2.1 provides a description of 
the problem area. Section 2.2 describes the assignments and tasks on the course that 
was chosen as the case study for this research project; thus, sections 2.2.1 to 2.2.5 
describe the assignments and tasks in modules 1 to 5 of the course. Section 2.3 
describes the aim of the research, and section 2.4 presents the research objectives. 
Section 2.5 presents the research questions, which are thereafter addressed more 
specifically in section 2.6. Section 2.7 describes the data collection process, and 
section 2.8 discusses the expected outcomes. 
 
 Chapter three discusses research methodologies.  Section 3.1 introduces the chapter 
about research methodology, while section 3.2 discusses the qualitative case study 
method applied in this thesis project. Further, section 3.3 presents the distribution 
and use of questionnaires in the study, and section 3.4 discusses the interviews that 
were conducted in the study. Finally, section 3.5 discusses the literature reviewing 
carried out as part of the thesis project. 
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Chapter four discusses collaborative e-learning and computer mediated 
communication in CSCL. Section 4.1 introduces the chapter, section 4.2 discusses 
web-based computer supported collaborative learning, and section 4.3 discusses 
learning platform design. Section 4.4 is about computer mediated communication in 
e-learning environment; more specifically, section 4.4.1 discusses synchronous forms 
of communication, section 4.4.1.1 discusses group decision support systems (GDSS), 
section 4.4.1.2 discusses teleconferencing, section 4.4.1.3 discusses network video 
conferencing, section 4.4.1.4 is about internet relay chat (IRC) and section 4.4.1.5 is 
about electronics display. Thereafter, section 4.4.2 discusses asynchronous 
communication. More specifically, section 4.4.2.1 is about the internet, section 
4.4.2.2 is about email, section 4.4.2.3 is about electronics discussion group, section 
4.4.2.4 is about the distribution list, and section 4.4.2.5 is about the electronic 
bulletin board, while the final section 4.4.2.6 is about group calendars and schedules. 
 
Chapter five discusses the empirical study and analysis. Section 5.1 introduces the 
empirical study. Section 5.2 is about the interviews; thus, section 5.2.1 discusses the 
selected interviewees’ suitability to the aim of the research, section 5.2.2 discusses 
planning and interview data collection, and section 5.2.3 discusses interview data 
analysis. Section 5.3 is about the questionnaire; thus, section 5.3.1 discusses the 
questionnaire data collection method, while section 5.3.2 and 5.3.3 are about the 
questionnaire data analysis. 
 
Chapter six, finally, provides a discussion and conclusion based on the results of the 
study, and also introduces possible future work on the topic area of the thesis. 
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CHAPTER 2 - PROBLEM DEFINITION 

2.1 Description of problem area 
 

The continuous improvement in Information and Communication Technology (ICT) 
infrastructures, such as the advancement penetration of internet technology to every 
household, as well as sophistication of computer network in general, are the two 
main foundations that web-based distance learning has been built upon. These 
facilitated the embracement of virtual distance learning in many institutions of higher 
learning. According to Reichlmayr [2], by 2005 at least 97 percent of public higher 
institutions in the United States were offering at least one online course and about 49 
percent of them were offering an online degree program, and these were made 
possible by advancement of computer network infrastructures. 
 
This thesis work focuses on the learning tasks of a particular course within one of the 
online programs that are being offered by Blekinge Institute of Technology (BTH), 
Sweden.  The name of the course is Work Integrated e-learning, and it was offered in 
collaboration with another Swedish university named University West. The main 
focus of this thesis is to investigate the challenges faced by the students in attempting 
to solve the tasks and achieve the learning goals for the course in a web-based 
computer supported collaborative learning environment. Due to the limited available 
time, this research has focused on the assessment of a particular instance of the 
course (Work Integrated e-learning). The content of this course had been divided into 
five modules. Each of the modules has different expected and planned learning 
outcomes. The contents of this course are as follows: 
 

1) Theoretical perspectives on workplace learning and inter-professional 
communication 

2) Computer supported learning 
3) IS Design theories on workplace learning 
4) Competence management systems and competence sourcing 
5) Design projects. 

The assignments and the tasks to be executed in each module were mostly individual, 
and there was no opportunity for the students to initiate communication or interaction 
during the execution of these tasks. However, many researchers in computer 
supported collaborative learning argue that in a collaborative virtual learning 
environment, an individual cognitive system does not learn primarily because it is an 
individual system, and peers do not primarily learn because they are two or more 
individual learners, but rather participants learn because they collaboratively perform 
some learning activities together [1]. The interaction among the participants (teachers 
and students) of the web-based learning environment generates extra activities such 
as explanation and discussion of some concepts, agreement on some issues as well as 
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mutual regulation [1, 2]. This emphasises the importance of working together during 
the task execution in a CSCL environment, as it will aid the students’ learning 
process and assist the teachers in their role as facilitator in the learning environment. 
Since the course contents were categorised and divided into five modules, each of the 
topics/modules had their respective assignment and corresponding tasks for the 
students to do in order to achieve the overall expected learning goals of the course. 
The following section briefly explains the assignment with its corresponding tasks 
for each module of the course. 
 
2.2 Assignment and tasks 

In this section, the content of each of the modules, each module’s assignment and 
its respective tasks are explained. 

 
2.2.1 Module 1 Task 

 
The topic of the first module was Theoretical perspectives on workplace 
learning and inter-professional communication. The assignment for this module 
was focused on learning experiences and learning theories. The task was to 
describe the learning experience in the e-learning discussion forum provided for 
this, and the learners were then to use the reading list for the module 
(Literatures) and the learning theory presented via the video clip provided by the 
teachers, to analyse his or her own so called “Great learning experience” , and to 
provide analytical feedback to at least two of the assignments submitted by co-
participant learners in the forum within the shared learning environment. 

 
2.2.2 Module 2 Task 

 
The topic of the second module was Computer supported learning. The 
assignment for this module was focused on educational technology. The task 
was to conduct a literature search and select between 5-6 academic papers that 
address issues of educational technology, and to write a report of a length of 
about 2000-4000 words that synthesizes the learner’s reflection and analysis of 
the selected literature. The report was to be submitted in the learning platform, 
and the learners were subsequently assigned two of the reports submitted by 
their colleagues, and required to provide a review of these reports submitted by 
other participants. 

 
2.2.3 Module 3 Task 

 
The topic of the third module was Information System (IS) Design theory. The 
assignment for this module was focused on design theory. The task was to 
conduct a literature search and select and read 3-5 relevant academic papers, 
together with the two papers that were originally provided by the course 
teachers, and write a report of a length of at least 2000 words that reflects the 
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learner’s understanding and analysis of the papers. Thereafter, the learner was 
assigned a report written by one of his/her colleagues to review. 

 
2.2.4 Module 4 Task 

 
The topic of the fourth module was Competence Management systems. The 
assignment for this module was focused on competence systems. The task was to 
conduct a literature search and select and read 3-5 relevant academic papers, 
together with course literature that was provided by the teachers, and then write 
and submit an essay of a length of at least 2000 words on competence 
management and/or IT support for competence management, and provide peer 
review of another learner’s essay, as it was assigned by the teachers. 

 
2.2.5 Module 5 Task 

 
The topic of the fifth module was Design project. The assignment for this 
module was focused on design, and the task was to conduct a small-scale study 
where you investigate and analyse a “real” workplace-related learning scenario. 
For instance, it could be targeted at an ongoing competence development 
activity in an organization, or an early phase where the need for workplace 
learning has been initially identified. Empirically, the project should be based on 
interviews, questionnaires and/or observations that aim at arriving at an 
understanding of the nature and the need for learning. Based on a theoretical 
analysis of the data (using theories and models from the literature of the course) 
– a brief design proposal for a work integrated e-learning environment should be 
presented and discussed. 

 
2.3 Research aim 
 
The aim of this research is to investigate the challenges faced by students when 
executing the learning tasks and achieving learning outcome, as well as challenges 
faced by teachers in assisting the students when they need assistance for executing 
their assignment tasks, in a collaborative e-learning environment. 
 
2.4 Research objectives 
 

I. Analysis of common computer mediated tools that are being used in a web-
based collaborative learning environment 

 
II. To investigate the effect of online interaction from discussion forums in 

executing learning tasks and achieving learning goal 
 

III. To evaluate the impact of computer mediated interaction on collaborative 
learning and group coordination in a web-based learning environment 
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IV. To investigate the challenges faced by teachers and/or facilitators in the 
process of assisting learners/students in achieving the aimed-for learning 
outcomes in a web-based learning environment 

 
 
2.5 Research questions  
 
The following are the formulated research questions, based on the aim of this thesis: 
 

I. What are the effects of computer mediated communication (CMC), forum 
discussion and online posting on the process of task execution, and on 
achieving expected learning outcome in an e-learning environment? This will 
be discussed in relation to the subject under investigation, “Work integrated 
e-learning”. 
 

II. What are the problems or challenges facing the teachers and/or facilitators in 
attempting to attend to the common learner’s or student’s problems, as 
regards to the course under investigation (Work integrated e-learning) and 
the corresponding e-learning environment in general? 
 

2.6 Addressing the research questions 
 
It is the responsibility of the researcher to ensure that the research questions of 
his/her project are addressed, explored and responded to in an appropriate and 
scientifically well-argued way, as this will be the only way to guarantee the 
completion of the thesis work. I have decided to use a survey/questionnaire and 
interview for the collection of data during the empirical study of this thesis work. 
The questionnaire and interview target students and teachers participating on one 
specific instance of the course Work integrated e-learning and thus using and sharing 
the same web-based learning environment for managing assignments and tasks on 
the course. Most of the interactions in the learning forum are normally initiated by 
the teachers before they go to the students, though students may be allowed to initiate 
communication in some cases, with a certain degree of freedom. I have asked for 
permission from fellow students and teachers to observe the stream and strength of 
communication and interaction among the participants as regards the course in 
question (Work integrated e-learning). Both survey, interview and forum discussion 
are used to obtain the needed data from the targeted group; these collected data will 
be used to augment the relevant published literature from appropriate sources. 
 
2.7 Data Collection 
 
Background knowledge of and insight into the topic area for this research work has 
been gained through a literature review. The data collection has been carried out 
through a questionnaire and interview. The target group for data collection has been 
the main actors in a specific web-based learning environment, mainly the students. 
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The teachers have been included in the study because of their role as the coordinators 
and facilitators of the learning group. Therefore they also have been interviewed. The 
teachers initiate and coordinate most of the interaction that takes place in the studied 
computer mediated learning environment. Therefore they have information which is 
relevant for achieving the goal of this thesis. The next chapter will describe in detail 
the data collection techniques used. 
 
2.8 Expected outcomes 
 
The expected outcomes include: 
 

I. Reporting on the impacts the computer mediated interaction can have on 
learning task execution and learning outcome in a web-based learning 
environment 
 

II. Providing an analysis of how forum discussion and online posting can enrich 
the cognitive learning process in a web-based learning environment 
 

III. Reporting on how the identified challenges the teachers are facing when 
attempting to assist the students in a web-based learning environment can be 
reduced. 
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CHAPTER 3 – RESEARCH METHODOLOGIES 
 
3.1 Research Methodology 
 
In an attempt to fulfill the objectives and the main aim of this research work, the 
researcher has decided to adopt a qualitative research technique (a qualitative case 
study) as the basic methodology; this is due to the fact that it can provide a good 
understanding of a problem situation where multiple actors are involved. Qualitative 
research is a research methodology that employs the use of qualitative data, such as 
is usually gathered through questionnaires, interviews, documents, as well as through 
participants’ observation, to understand and explain social phenomenon [8].  The use 
of qualitative research has become increasingly important in the field of Information 
Systems (IS). This is partly due to the fact that the research focus of IS has been 
gradually shifting from a technology perspective to managerial and organizational 
issues [8]. This will continue to be important as long as there is interrelationship 
between the field of Information System research and research related to 
organizational, managerial, and governmental issues. In this research work, data has 
been collected through the use of scientific research tools such as questionnaire, 
interview and exploration of relevant scientific databases for appropriate literature on 
the thesis topic [9]. 
To be able to address the research questions and work towards achieving the 
expected outcomes as they were stated in Chapter 2, section 8, in the above, the 
researcher has studied interaction activities as they were used among some members 
of a coordinated group in an online learning environment and specifically as related 
to the course under research (Work integrated e-learning). The on-line conferencing 
and communication tool Skype has been used in conducting the interviews, since it 
has been possible to reach some of the students through some of the courses they 
have done together in the same distance learning environment. Some of the teachers 
who participated in the instance of the course which has been studied, and also some 
other online courses that were included in a block of the program that included the 
course under research, have also been interviewed via Skype. 
 
3.2 Qualitative Case Study 
 
The qualitative case study is a subset of qualitative research methodology; it is a 
research approach that puts emphasis on the exploration of a phenomenon within its 
context, and with the support of different data sources [10]. The reason for choosing 
the use of a qualitative case study for this research is because it intends to deal with 
the analysis of the learning process in a virtual learning environment. In an attempt to 
make the research more empirically explorative, there was a need for the 
consideration of a context, and the researcher is of the opinion that without the 
consideration of a context, it may be difficult to carry out a proper evaluation and 
assessment of learning tasks in a virtual learning environment. A particular course 
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(Work Integrated e-learning) that was offered to graduate students of Blekinge 
Institute of Technology (BTH) at distance was therefore used as a case study. 
 
3.3 Questionnaire Distribution 
 
A questionnaire was also used for part of the data collection for this research work. 
The questionnaire was designed using a student version of the on-line survey tool 
gizmo (www.surveygizmo.com). The respondents were given two weeks to answer 
the questions, and due to the deadline and time constraints attached to this thesis 
project, participants who were not able to respond to the questionnaire within the two 
weeks provided, were thereafter not able to access and answer the questionnaire 
anymore. The questionnaire was used to validate the observations and the results 
from the conducted interviews. The questions included in the questionnaire were 
articulated so as to be educative and informative. They were asked in such a way that 
the answers could help to confirm activities performed by the subjects that the 
researcher perceived could help to answer the research questions, aim and objectives 
of this thesis. The questionnaire was sent by email to all graduate students of 
computer science (Informatics) of Blekinge Institute of Technology who participated 
in the course under investigation (Work integrated e-learning). This was necessary 
since the approach of the research is to have a contextual base. The use of students 
who were participating in the specific instance of the course being studied, as well as 
those who had participated in the virtual learning environment on earlier courses, as 
the man target group, thus was important for providing a shared context for the 
questions asked and answers given. Though the response rate was low, the responses 
received were still enough to validate the observations and the interviews. Most of 
the respondents that participated in this research survey were located in different 
parts of the world. In order to take note of the location of respondents, there was a 
demographic section in the questionnaire, which includes questions like country, sex 
and age. No questions were asked about the respondents’ identity, as the aim was to 
encourage respondents to give a truthful account of their experience in distance 
distributed learning environment, and anonymity was seen as an important condition 
for this.  
 
3.4 Interview 
 
Interviewing is one of the most important qualitative data collection methods and has 
been widely used in conducting field studies and ethnographic research [11]. 
Interviews are part of a qualitative research approach and were used for part of the 
data collection during the course of this research. The interview is known to be one 
of the most common methods of qualitative data collection in qualitative research 
methodology [12]. The researcher organized a set of semi-structured interviews with 
graduated students who had experienced the studied collaborative e-learning 
environment. The reason for choosing a semi-structured interview was to provide 
space for flexibility during the course of the interview so as to direct the conversation 

http://www.surveygizmo.com/
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towards the topic of the thesis. The aim of this interview was to understand the 
reflections and experiences of people who had participated as learners/students in the 
course and subject under research (Work integrated e-learning), and thus who had 
experienced the specific collaborative distributed e-learning environment being 
studied. This interview was extended, besides to students, to two professors in the 
field of informatics who have taught this subject before and have had many years of 
experience in both research and education concerning information systems and e-
learning design. 

 
3.5 Literature Reviews 
 
A literature review was conducted in order to gain a deeper understanding about the 
extent of research in the topic area of this thesis, and the numbers of papers that have 
been published about CSCL in relation to task analysis and execution in virtual 
collaborative learning environments. Relevant articles on computer supported 
collaborative learning, advanced learning technology, computer-mediated tools, 
computer supported collaborative work and distributed learning were searched for. A 
selection of literature deemed relevant to facilitate addressing the articulated research 
questions as they relate to the process of achieving learning outcome in virtual 
learning environments were extracted. Different search engines ranging from Google 
scholar, IEEE database and different scientific journals and archives were used. 
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CHAPTER 4 – COLLABORATIVE E-LEARNING 
AND COMPUTER MEDIATED 

COMMUNICATON 
 
4.1 Introduction 
 
The concept of collaborative e-learning has been defined in different ways by 
different scholars. There is no universally agreed upon definition for this concept, 
and different definitions have been developed and used by different researchers [1]. 
Most definitions of the concept are, however, in line with the following general 
description: collaborative learning is an attempt by two or more people to 
collaboratively and cooperatively learn together, and e-learning is concerned with the 
organization of learning instruction distributed across computer networks [1, 3]. In 
the process of learning through computer networks, computer mediated tools play a 
vital role in conveying the collaborative interaction across the computer network, and 
providing support for the participants of an e-learning environment. 
 

4.2 Web-based computer supported collaborative 
learning 

 
In recent times, more and more people have started showing an increasing interest in 
Computer Supported Web-based Education (CSWBE), and one of the reasons for 
this is the ability of the learners to be in pole position to control or self-regulate 
his/her learning. CSWBE can be described as the learning environment in which 
software and computers facilitate interaction among the participants, with one of the 
aims being that this will enhance the acquisition of knowledge and skills [13]. 
Computer supported web-based education, as a part of CSCL is an entirely online 
learning education, and research in recent years has shown that there has been a 
significant success in using CSCL environment in promoting web-based education 
[13]. Increasing numbers of colleges are engaging in distance education throughout 
the world, and growing numbers of students are enrolling in distance learning 
courses and educational programs. A web-based learning environment is seen as an 
alternative to face-to-face physical traditional classroom education, and at the same 
time provides the learners the opportunity to collaboratively work together, have 
productive discussions and develop argumentation skills, occasionally reaching 
unanimous consensus on some issues, much as in a face-to-face traditional 
classroom. In this case, the use of the web-based CSCL is expected to minimize the 
physical isolation problem that is one of the main drawbacks of distance learning 
education. However, there are a number of problems facing the quality assurance of 
education distributed via a distance learning environment and therefore, it has 
become very important to emphasize the quality of web-based education. 
 
Enhancing and assuring quality is critical to success of higher education institutions 
when they become involved in providing e-learning [14]. Interaction between 
students, and between students and teachers, is key to the quality of an e-learning 
environment. A low level of interaction and lack of opportunity afforded to students 
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to initiate interaction and communication during the execution of tasks in learning 
among the participants of web-based learning environment is one of the major 
challenges facing the delivery of education online. 
 
4.3 Learning platform design 
 
Learning platform has been generally recognized as the learning or teaching spaces 
that adopt environmental and social characteristics and become more like places of 
learning, although there is no physical contact or face-to-face physical meeting on 
the platform [14]. It is very important for the students who are making use of a 
virtual learning environment to have a natural feeling of traditional learning 
environment while studying at a distance, as it is argued in [14], establishing and 
improving a sense of space and place as well as feeling at home could be an 
important factor in reducing the dropout rate among e-learning students. The essence 
of this is that the quality and attractiveness of the learning environment will increase 
the motivation of students, while a space without the support of social interaction, 
suitable content, and cultural identity may not be the best place for learning. 
 

4.4 Computer Mediated Communication in E-learning 
Environment 

 

Computer-mediated communications in an e-learning environment make use of a 
wide range of computer tools used for synchronous and asynchronous mediation of 
communication. These tools help in the exchange of text, data, images, or sound 
across a computer network. They also help in the coordination of the groups, 
activities and artifacts so that they can contribute to the overall objective and in the 
control of the groups. The tools are intended to make interactive communication in 
the web-based learning environment lively and contribute positively towards 
achieving the learning tasks in a CSCL environment [10]. 

 

4.4.1 Synchronous Forms of Communication 
 
The tools for synchronous forms of computer mediated communication in an e-
learning environment are similar to those used for communication among team 
members, and between different teams, when collaborating in global software 
development. Global software development could in fact in itself be seen as taking 
place in a kind of work-integrated e-learning environment.  Tools for synchronous 
communication in this type of distributed team work generally include: 
 

4.4.1.1 Group decision support systems (GDSS) 
 

Group decision support systems (GDSS) are a class of electronic meeting systems 
(EMS) with a collaboration technology designed to support meetings and group work 
[16, 17]. GDSS are focused on task support and supporting project team members in 
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using networked computers, projection screen and EMS software to enable and 
enhance collaboration. The technology helps collaborating groups in CSCL e-
learning environment in their allocation of tasks and support to members at different 
sites. It is used in distributed environments to enable same time (synchronous) but 
different place collaboration. The technology generally requires a facilitator to 
structure the agenda, lead the meeting and ensure that communication, collaboration 
and interaction are effective and efficient [16]. In global software development, 
project team members distributed in different parts of the world use GDSS for their 
meetings, decision making and group work. GDSS can definitely contribute 
positively to solving shared tasks in a web-based learning environment. 

 

4.4.12 Teleconferencing 
Teleconferencing provides support for real time interaction involving exchange of 
information among several team members and machines remotely situated from one 
another via a telecommunication system [15]. Teleconferencing could also be 
referred to as telephone conferencing. It is used by collaborating team members in 
their communication, collaboration and interaction. It could be done over the Internet 
or a Wide Area Network. One key technology in this area is Voice over Internet 
Protocol (VOIP). The technology allows collaborative groups to communicate in 
discussion meetings without being in the same place, using a telecommunication 
system.  

 
4.4.1.3 Network videoconferencing 
 
Network videoconferencing is also known as video teleconference and consists of a 
set of interactive telecommunication technologies using two-way video and audio 
transmissions to allow two or more locations to interact simultaneously. It is 
designed to serve a conference rather than individuals. It uses telecommunication of 
audio and video to bring team members at different sites together for a meeting [15, 
18]. This can be as simple as a conversation between two collaborators in private 
offices (point-to-point) or involve several sites (multi-point) with more than one 
person in large rooms at different sites. There are two primary types of video 
applications: desktop video and specialised video facilities [16]. The desktop video 
consists of a desktop PC with a desktop video or video card, microphone, speakers 
and a video camera. The specialised video facilities are used by team members in 
specialised video rooms. The video room consists of video equipment with high 
bandwidth networks that transmits full video. It can be used to share documents, 
computer-displayed information, and whiteboards. This technology helps 
collaborators in different sites to gather, share, disseminate, collaborate, interact and 
coordinate information and during the execution of tasks in web-based environment. 
 
4.4.1.4 Internet Relay Chat (IRC) 
 
Internet Relay Chat (ICR) is a form of real-time, synchronous conferencing 
involving Internet text messaging (chat). It is designed for group communication in 
discussion forums but also allows one-to-one communication via private message as 
well as chat and data transfers [16].  Internet relay chatting also allows project team 
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members to use the keyboard as their voice while communicating, collaborating and 
interacting with co-participants, while having a connection to a broadly connected 
computer network [19]. This communication channel enables team members to think 
well before giving an adequate feedback in attempt to solving common tasks in 
CSCL environment. 
 
4.4.1.5 Electronic display 
 
This is a technology to aid in the presentation, communication and discussion of 
ideas and concepts during a collaborative and cooperative tasks execution. It is a 
computer-based white board that allows team members to display the shared white 
board on their computer monitors [16]. Collaborating team members can watch their 
facilitator (teachers) as well as team mates write or draw ideas and can add their own 
thoughts and drawings. Audio, video and chat windows can also be added to make 
whiteboards more effective. Team members use this to facilitate their joint 
preparations, discussions and information editing that is simultaneously displayed to 
all participants at all locations. The technology helps team members to share ideas 
and concepts graphically [16]. 
 
 
4.4.2 Asynchronous Forms of Communication 
 

Asynchronous forms of computer-mediated tools include: 

4.4.2.1 Internet 
 
The internet (or intranet web pages) is a cost effective way of communicating 
electronically whereby computer programs like Internet explorer and Netscape are 
used as client browsers to serve as tools for navigation and interaction on the internet 
[19]. Using the internet, text can be presented with various sizes, styles and colors. 
Graphics and even films can be integrated in a document. The Internet has a variety 
of resources that can provide valuable information and knowledge regarding a task 
for collaborating team members. Team members working in a distributed way with 
global software development, for instance, can get and leave information about a 
project on the internet [15]. This form of communication is mainly used for non-real 
time (asynchronous) discussions about questions that do not require immediate 
answers. 
 
4.4.2.2 E-mail 
 
This is a collaborative tool for exchanging electronic messages which is based on a 
store and forward model in which e-mail computer server systems accept, forward, 
deliver and store messages on behalf of users. It is an electronic version of postal 
service mail and a computer mediated technology used for distance collaboration 
[16]. Messages on this communication system are sent to an intended receiver but are 
not delivered until the receiver physically accesses them. Project members need to 
connect to an e-mail server for message submission or retrieval. E-mail can be used 
by team members 24 hours a day for message transfer that might pertain to 
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coordination and control of a project. Team members can think about what they want 
to say or answer before constructing the content of each message. Also e-mail has an 
encryption security that is intended to ensure that messages sent to collaborators are 
treated as personal [15]. 

4.4.2.3 Electronic Discussion Groups 
 
Electronic discussion groups are often a sub application of e-mail used as a computer 
tool for example for global software development. Here, collaborating team members 
have a discussion about a subject via e-mail. A project member sends his or her 
message to each member of the group. Other members can reflect on this message or 
send another message concerning the discussion. A moderator can coordinate the 
emails sent. It has its own disadvantage because the number of participants 
determines the amount of messages a team member might get in a day and if too 
many e-mails are received on a discussion topic, this can make it very hard to keep 
up with the discussion [19]. 
 
4.4.2.4 Distribution List 
 
A distribution list is a fast and useful tool for sending a message to each group 
member in a collaborative e-learning environment. In a distribution list, all e-mail 
addresses of the participating members of a group are recorded. If a participant wants 
to send a message to the other participants, he or she will send the message to the 
distribution list. The distribution list will automatically send the message to the other 
members of the group. This removes the stress of typing and retyping a message as 
well as the e-mail addresses of the multiple recipients in the group before sending it 
[19]. 
    
4.4.2.5 Electronic Bulletin Board 
 
An electronic bulletin board is an online board, sometimes called message board, 
where collaborative team members can leave public messages. It can serve the same 
purpose as a physical bulletin board. It is cost effective and requires a PC, a 
telephone line, internet access and bulletin board software [15]. Project team 
members in global software development teams can use this to pose questions about 
technical or task related problems or issues. With this text of discussion stored in the 
database, the group facilitator (teachers) and their teams can use the database to 
refine their processes, practices and policies based on experiences and wisdom of 
others [16]. The technology allows team collaboration by encouraging members to 
deliberate on what others have said, before composing their own input. 
 

4.4.2.6 Group Calendars and Schedules 
 
The importance of time and coordination to team members has made tools for 
calendaring and scheduling of tasks one of the highest priority types of tool, though 
this depends on the nature of the task, if it allows flexibility in submission. The 
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calendaring and scheduling system enables team members in different geographical 
zones to coordinate their differences in time zones. Team members use this to 
determine priority of scheduled events that originate outside the team and inside the 
institution [16].  They also use this to control or determine who has authority to 
schedule whom and when within an organisation. Team members can use project 
management software like scheduling and reporting applications to integrate personal 
and team calendars with project or work schedules. 
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CHAPTER 5 – EMPIRICAL STUDY AND 
ANALYSIS 

 
5.1 Introduction 
 
In the process of gathering the data, the researcher adopted interview and 
questionnaire as the two main data collection methods. The questionnaire was used 
to reach out to some of the students that participated in the course under investigation 
(Work Integrated e-learning), as well as other students that participated in the related 
course within the same program and within the same learning environment. The 
interview is a useful way of collecting firsthand information in information system 
research [20].  In the case of this thesis, the interviews were conducted to collect 
opinions about the challenges the teachers are facing in the process of assisting the 
students in the studied e-learning environment, as well as the impressions of the 
students in the contribution of Computer Mediated Communication (CMC), towards 
the process of execution of tasks in the virtual learning environment. 
 
5.2 Empirical Study- Interview 
 
The interviews, used as part of a qualitative approach to data collection in the 
explorative case study, were conducted with two researchers in the field of 
informatics who were also teachers on the studied course (Work Integrated e-
learning). This was important in order to gain a better understanding of the perceived 
challenges facing the teachers in the process of attending to the students’ problems in 
the studied web-based learning environment (Research question 2). The two 
interviewed teachers were professors of Informatics from the University West in 
Sweden, namely Per Flensburg and Lars Svensson. I also conducted interviews with 
some of the students that participated in the course under investigation. 
 

5.2.1 Interviewees’ suitability to the research aim 
 

The two researchers who were selected as interviewees for representing the teachers’ 
perspective concerning the web-based learning environment in this case study were 
considered appropriate for this purpose because they have both had many years of 
experience in the field of information systems research and education. One of the 
interviewees, Per Flensburg, has had over forty years of research experience in the 
field of informatics, and has had more than thirteen years of experience in delivering 
learning via the internet (e-learning).  
The second interviewee, Lars Svensson, is also, like Per Flensburg, a professor of 
informatics at the University West, Sweden. He has had many years of experience of 
both research and education in the area of e-learning environments. He leads a 
research team studying learning at work, and integrating further studies into a work- 
life environment. He has conducted many research investigations on how 
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Information Technology (IT) tools can be developed for distance education. These 
two researchers have taught the course under investigation (Work integrated e-
learning) and many other online courses in the past. These two interviewees have, 
given their long experience in the topic area of this study, been able to provide 
valuable information for the thesis work, based on their extensive first-hand 
experience of e-learning environments in general, and of the e-learning environment 
and contents of the studied course in particular.  

 
In an effort to gain more insight into the challenges students are facing in the process 
of executing tasks or assignments in their learning environment, and most especially 
in the course under investigation, I also conducted interviews with some of the 
students that participated in this course, as a complement to the questionnaire which 
was sent out to students. 

 
5.2.2 Planning and interview data collection 
 

All the interviews were conducted at a distance via Skype. Ethical permission was 
requested from the participants in order to be able to tape recording the interviews. 
The duration for each of the interviews was between 30 and 60 minutes. At the start 
of each of the interviews, the author started by introducing the topics to the 
interviewee through a short explanation about the research that was being conducted. 
During the interview, a combination of open-ended and closed-ended questions were 
put. It was argued in [20] that open-ended questions will help to elicit not only the 
information foreseen by the interviewer, but also unexpected types of information 
[20 p.6]. The author framed the questions such as the problems associated with 
teachers in e-learning environment, the possibility of embedded advanced video 
technology into the learning platform, the challenges teachers are facing in trying to 
attend to students’ problems, contribution of forum discussions to the learning tasks, 
et cetera, et cetera. During the interview, the interviewer asked a number of open-
ended questions that could not be answered with simply yes or no, and this 
compelled the interviewees to give details based on their own experience of the 
learning environment on the course. Thus, being themselves, in some sense, not only 
students but also active and reflective researchers-in-the-making in this area, they 
were able to provide useful experience-based information needed for this research 
work.  
The method used to collect data from the students interviewed was Skype, since the 
students that participated in this course (Work Integrated e-learning) live in different 
countries, in different parts of the world. A total of six students were interviewed; 
two of them live in North America and the remaining four live in Europe. The 
interviews were recorded, with the permission of the interviewees, so as to be of use 
during data analysis.  
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5.2.3 Interview data analysis 
 

The interviews were recorded and transcribed verbatim. The text was thereafter 
analysed with the aid of qualitative direct content analysis. The relevant texts from 
the recorded audios were systematically coded and analysed. The interviews were 
semi-structured; this allows for a mixture of open-ended questions and questions 
with pre-specified alternative answers. Since the interview questions were mostly 
open-ended, that is, they could not be answered with simply yes or no, or by 
selecting one or more of a limited number of pre-specified answers, this compelled 
the interviewee to give more information based on their own experience and 
reflections about the topic under discussion. 
In the process of analysing and coding the recorded interviews with the two 
professors (interviewees), the author tried to extract relevant contributions to the 
research concern. The duplicate or repetitive answers were merged together. During 
the course of the interviews, the two respondents stated time difference between 
different parts of the world as one of the major challenges associated with effective 
distributed collaborative work among students for task execution in virtual learning 
environments. The other challenges that were stated by the respondents were 
technical problems such as unreliable internet connections or insufficient strength of 
internet, insufficient interaction and communication between the teachers and their 
students, the need for cooperative and collaborative work, and the complexities of 
the learning management system. One of the respondents mentioned talking to a 
camera while trying to record a video lecture for students as another challenge to 
effective communication and support of students’ task execution. 
 
As a result of the analysis of the interview material, the following issues were 
identified as the main challenges faced by students in the process of task execution 
and those faced by teachers in the process of trying to support and help students in 
the studied virtual learning environment: 
 
(1) Time differences - Time differences, due to the distribution of students across 
different parts of the world, have been reported as one of the major challenges facing 
the web-based learning environment. The participants of a course provided via an e-
learning platform are often distributed across different time zones, and the course is 
thus for many students coordinated from a university situated in a different time zone 
of the world than the student’s own time zone. In the case of the course under 
investigation, (Work Integrated e-learning), the students who participated in this 
course were participating from different parts of the world, and the course itself was 
being coordinated from Europe, from a time zone adhering to Central European Time 
(CET), while the students were participating from a broad span of different countries 
in other time zones. The time differences between different parts of the world 
constituted a major problem for many students. Most of the students struggled to 
participate in real time communication with other students and teachers located in 
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other time zones across the world. The interviews conducted with both students and 
teachers supported this finding. 
 
(2) The strength of the internet connection - The internet connection is another 
challenge for participants of the e-learning environment. The teachers as well as 
students face this challenge. It was confirmed from the interviews conducted with 
both students and teachers that the problem of unreliable internet connections and/or 
insufficient strength of the internet connection are problems that are more common 
among students participating from underdeveloped and developing countries.  
 
(3) Insufficient interaction - Insufficient interaction and communication is one of 
the challenges facing participants of the e-learning environment. This was 
emphasized by respondents during the interviews. The significance of interaction 
during the learning process cannot be overemphasized.  
 
(4) Cooperative and collaborative work – Cooperative and collaborative 
interaction among participating students is not supported in some of the learning 
management system environments, and all the respondents in this research study 
agree that collaborative interaction in e-learning environment is extremely important. 
The students in some of the learning platforms are not supported by teachers to have 
interactive collaboration, and some learning management systems were not designed 
to incorporate collaborative interaction. All the respondents to the interviews agreed 
that incorporation of interactive and collaborative communication in the web-based 
learning environment is important for the quality of online education 
 
(5) Pace of work – This is another point that was identified during the interviews as 
one of the challenges facing the web-based learning environment. Different pace of 
study by different students taking the same course is a challenge. This particular 
problem seems to have been most strongly perceived as a challenge by the teachers, 
though students have perceived it as a problem as well. The two researchers involved 
in the interview shared the opinion that most of the students that participated in e-
learning education do not normally submit their assignments at the appropriate time, 
which causes additional work for the teachers. 
 
The questions and answers to the interviews carried out with the two professors are 
provided in appendix 1 and 2 in this thesis. The interviews that were conducted with 
some of the students have not been provided as text, but the students’ answers have 
been included and considered in the analysis and summary of results, and are also 
included in the discussion and conclusion parts of the thesis.  
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5.3 Empirical Study – Questionnaire 
 
Questionnaire is known to be one of the most inexpensive ways of gathering data. 
The method has been used in this study in order to supplement the data that were 
previously gathered from some few students through interviews, and, in doing this,  
to be able to reach a reasonable number of students. The questionnaire was designed 
and sent to the participants of the course (Work integrated e-learning) via email. 
 

5.3.1 Questionnaire data collection method 
 

The population used in this study included the students that have participated in the 
course under consideration (Work integrated e-learning), as well as those that have 
participated in related courses within the same program and e-learning 
environment. Most of these students were active in their distance studies between 
the years 2010 and 2014. A random sample (n=42) was drawn from this population 
for data collection purposes. 

 
The questionnaire design was qualitative in nature. It contained open-ended 
questions, and was delivered via online survey software (survey gizmo). Due to the 
broad geographical distribution of the participants, the participants were contacted 
through email. A link was provided through the website that hosted the 
questionnaire and sent to the email address of each of the participants. The 
questions listed consisted of questions that the author considered to be relevant for 
his research in order to get appropriate answers concerning identification of 
challenges and problems facing students in the process of task execution in the 
studied virtual learning environment. A text box was provided that allowed the 
participants to include as many items as they deemed necessary, as a way of 
making the questions more open-ended. 

 
Questions concerning demographic information were also included, so as to gather 
knowledge about the participants’ nationality, age, their highest academic 
qualification and gender. The survey was designed in such a way that several e-
mails were sent to all participants to remind them of the questionnaire and data 
were collected to the point of redundancy. 

 
Out of 42 targeted respondents, a total of 34 were identified. The collected data 
were further evaluated and subjected to integrity test. Three responses were found 
to be duplicated and those duplicates were subsequently eliminated. This reduced 
the total collected responses to 31. 
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5.3.2 Questionnaire Data analysis 
 

In an attempt to get a concrete result from this questionnaire data analysis, the 
researcher bridged the gap between research concern and research data by step by 
step moving from raw text to research concern [21]. The following is a list of the 
main questions that were asked in the questionnaire. (Only demographic questions 
have been excluded in this list.) The questionnaire questions were focused on 
computer mediated communication (CMC), collaborative interaction, and their effect 
on task execution in the studied virtual learning environment. 

 
Question 1 – What can you say about the importance of collaborative interaction in 
an e-learning environment? 
Question 2 – Do you think effective and interactive collaboration contributes to 
achieving learning outcome in CSCL environment? 
Question 3 – Since most of the communications in e-learning environment were 
initiated by teachers, don’t you think there should be a way of compelling students to 
initiate communication and discussion for a certain number of course related topics 
in the e-learning environment?   
Question 4 – Being a product of the e-learning environment, do you think there 
should be more cooperative and collaborative work in the process of executing 
learning tasks and assignments in the e-learning environment? 
Question 5 – Computer mediated communication (CMC) tools are very important in 
an e-learning environment. Do you think the kind of CMC tools you used while 
executing learning tasks were interactive? That is, did the tools support you to work 
collaboratively with your colleagues over the internet? 
Questions 6 – Since most learning platforms, especially “It’s learning” that you used 
during your program, are not fully embedded with video communication, do you 
agree that video communication should be embedded in all e-learning environments 
to be more interactive and communicative? 
Question 7 - Do you agree that having a more interactive and communicative e-
learning environment, which supports more collaborative and cooperative work, 
would have helped you better in achieving learning tasks and assignments during 
your program? 
Question 8 – Do you believe that CMC tools, especially video communication, make 
collaboration and interactive communication in e-learning environment lively, and 
have a positive contribution towards achieving learning tasks in CSCL environment? 
Question 9 – What is your position regarding the strength of collaborative 
interaction during the execution of common tasks in the course or subject under 
investigation, “Work integrated e-learning”? 
Question 10 – Did you do larger number of assignments collaboratively and 
cooperatively in the course Work integrated e-learning? 

 
The author performed an analysis of the questionnaire answers, estimating how many 
of the answers to each question corresponded with each other sufficiently to motivate 
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clustering them together under the same category of answer for that question, as a 
base for presenting the results in the form of percentages of the total number of 
received answers to each question which could be sorted within a specific category. 
The result of this analysis is as follows: 

 
For question number 1, 100% of the respondents (n=31) answered to the effect that 
collaborative interaction has the potential to bridge the gap that exists between face-
to-face traditional classroom setting and an e-learning environment. Most of the 
participants further qualified their answer to the effect that collaborative interaction 
may not close the gap entirely, but it will definitely help the students to a large 
extent. 

 
For question number 2, 100% of the respondents (n=31) answered to the effect that 
effective and interactive collaboration contribute to achieving the aimed-for learning 
outcome in a web-based e-learning environment. (These assertions that were made 
by respondents appear to underline the importance of what is argued in [22], that the 
interaction between the instructors and the students is not frequent in distributed 
learning in comparison to traditional face-to-face learning and that this calls for more 
interaction in an e-learning environment.) 

 
For question number 3, 19 of the 31 respondents (roughly 60%) answered to the 
effect that in an e-learning environment, the students should be compelled by the 
teachers to initiate communication, interaction or discussion during the execution of 
tasks, while 12 of the respondents (roughly 40%) were of a different opinion and 
believe that communication and interaction should happen naturally among the 
students. 

 
For question number 4, 100% of the respondents (n=31) answered to the effect that 
they agreed with the statement that there should be more cooperative and 
collaborative work in the process of executing learning tasks in the e-learning 
environment. 
 
For question number 5, 19 of the 31 respondents (roughly 60%) answered that the 
kind of interactive CMC tools they used during the course were not interactive 
enough, 6 respondents (roughly 20%) said they were not interactive at all, while the 
remaining 6 respondents (roughly 20%) said the CMC tools they used were 
interactive, and most especially so the chatting tool. Interestingly, despite the 
diverging opinions about how interactive the CMC tools provided on the learning 
platform actually are, all 100% of the respondents (n=31) stated that they have had to 
recourse to using external communication tools such as Skype, Adobe Connect, 
Google doc and Drop Box to collaborate in some of the assignments.  
 
For question number 6, 100% of the respondents (n=31) answered to the effect that 
advanced video software should be embedded in the learning platform, that this will 
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close or bridge the gap between face-to-face and web-based learning and will 
improve the social aspects of interaction, making interaction more social and human.  
 
For question number 7, 100% of the respondents (n=31) agreed with the statement 
that a more interactive and communicative e-learning environment could have helped 
them better with achieving assignments and tasks on their program. They said that 
since there was no physical contact between the students, they believe it is all the 
more important to support communication and interaction which mimics or can stand 
in for the physical and face-to-face communication of classroom teaching. 
 
For question number 8, 100% of the respondents (n=31) answered that they believe 
that the video communication aspect of CMC brings the human realness into 
learning, and that having face-to-face contact with your colleagues via video 
encourages the students to learn more collaboratively. 

 
For question number 9, 22 of the respondents (n=31), or roughly 70%, answered that 
they believe that the collaborative interaction during the course was not good 
enough, 6 of the respondents (roughly 20%) think it was fair, while the remaining 3 
respondents (roughly 10%) were of the opinion that it was poor. 
 
For question number 10, 25 of the respondents (n=31), or roughly 80%, answered 
that they believe that none of the assignments on the course were done cooperatively 
or collaboratively, while the remaining 6 of the respondents (roughly 20%) believe 
that somewhere around 20% of the assignments were done collaboratively. 
 
 5.3.3 Identification of challenges faced by students  

 
In this section the author identifies some of the challenges associated with effective 
task execution in the studied virtual learning environment, as these challenges have 
surfaced through questionnaire and interview responses from students who have 
participated in the course under investigation, as well as having taken one or two 
other online courses in the past. The author identified the following challenges upon 
coding and review of the replies from respondents: 
 

 Lack of sufficient effective and collaborative interaction 
 Initiation of interactive discussions in the forum 
 The need for video tools in the learning management system 
 The need for assignments and tasks to be done collaboratively in the virtual 

learning environment 
 Need for more and more collaborative interaction  

 
According to the survey results, effective and collaborative interaction is not 
sufficient in the current e-learning environment. This challenge was underlined by a 
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high number of respondents; in effect 100%, or all of the 31 respondents, mentioned 
this problem as being detrimental to the e-learning environment.  
 
Initiation of interactive discussions in the forum was also highlighted as a problem 
by a high number of respondents in the survey. The respondents wrote that a virtual 
or e-learning management system that does not support initiation of interactive 
discussion does not succeed in mimicking traditional face-to-face learning. 100% of 
the respondents (n=31) believe the lack of, or insufficient support for, initiating 
interactive discussions in the virtual learning environment definitely poses problems 
for task execution. 
 
The need for simple and high quality video tools in the e-learning management 
system was another challenge that was mentioned by most of the respondents. Most 
of the respondents were either of the opinion that there was no video tool at all or the 
video tool was not interactive enough. In view of this, the author sees this as one of 
the major challenges associated with the studied virtual learning management 
system. 
 
The need for assignments and tasks to be done collaboratively was another factor that 
most of the respondents see as an important issue which seems to be underestimated 
by teachers currently. They believe that having assignments and tasks that are done 
collaborative will definitely lead to more interaction and support between and among 
students. 
 
There is also a need to mention ‘’Need for more and more collaborative interaction’’ 
in this context. The reason for this is that collaborative interaction was mentioned as 
one of the challenges associated with task execution in the virtual learning 
environment in most of the student responses to the questionnaire. In view of this, 
the author sees this as a major challenge.  
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CHAPTER 6 – DISCUSSION AND CONCLUSION 
 
6.1 DISCUSSION 
 
The aim of this study was to investigate the challenges facing students in the process 
of executing learning tasks and achieving learning outcome, as well as the challenges 
facing teachers in performing their function as facilitators on the learning platform, 
or when they attempt to help students in an e-learning environment. The methods 
applied in the case study were a literature review, a questionnaire, and interviews. 
 
In the literature review, the author studied literature within the research area of 
computer supported collaborative learning (CSCL), web-based learning, as well as 
education technology. The literature review provided a background concerning 
related research and afforded the author the opportunity to position the study in this 
context, with a special focus on issues related to task execution in a virtual learning 
environment. It was argued in [1, 2, 3, 5, 7, 13, 14, 15, 17 and 23], that since the e-
learning environment is learner centered, and the teachers are in charge of the 
learning process, it is the responsibility of the teachers to find and make use of 
techniques to initiate and support collaborative interaction among the students. 
 
The questionnaire and interview responses from the case study were in line with 
most of the findings according to the explored literature, concerning the importance 
of communication and interaction in CSCL environments. However, the responses 
also highlighted some additional issues concerning e-learning management systems. 
The most problematic issue that was discovered from interviews with students, and 
from student responses to the questionnaire, was the students’ experiences 
concerning perceived insufficient collaboration and interaction. This finding 
answered research question 1, which concerns the effects of computer mediated 
communication (CMC), forum discussions and online posting on the process of task 
execution, and towards achieving expected learning outcomes in an e-learning 
environment.  The response of students in the questionnaire and interviews is in line 
with findings presented in [1, 3 and 14], based on studies which revealed that 
negotiation among the students which can occur during collaborative interaction has 
a stronger collaborative flavor than if the interaction is mainly focused on teachers 
giving instructions. It was further stated in [1 p.8] that “The degree of interactivity 
among peers is not defined by the frequency of interactions, but the extent to which 
these interactions influence the peers’ cognitive process.” This finding was also in 
line with [24] which reports that lack of interaction and contact appears to be one of 
the greatest drawbacks of distance learning. The students who answered the 
questionnaire and interviews in our case study were of the opinion that more video 
communication among the students and their teachers would mimic the traditional 
face-to-face communication of a classroom and that this would bring a stronger sense 
of human reality and “realness” to an e-learning environment. The students also 
voiced the opinion that if the aforementioned issues were addressed and improved, 
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this would help to solve most of the problems facing them in executing their learning 
tasks in an e-learning environment. 
 
In order to address and answer research question 2, which is about the challenges 
facing the teachers and/or facilitators in supporting learners/students in an e-learning 
environment, interviews were conducted with two professors in the field of 
Informatics. The transcript of these interviews is presented in appendix 1 and 2 in 
this thesis. The aim of conducting these interviews was to understand more about the 
challenges facing the teachers when they are trying to attend to students’ problems in 
an e-learning environment. The interviews with teachers were also carried out in 
order to compare teachers’ experiences of issues and challenges in the context of an 
e-learning environment with students’ experiences of issues and challenges in the 
same e-learning environment. Some of the issues pointed out by students during the 
interviews and in the answers to the questionnaire, such as insufficient collaboration 
and interaction among the learners, were also pointed out by the two teachers who 
were interviewed. Other issues that were mentioned by student respondents, such as 
that the teachers and quest lecturers on the course were not doing enough to make 
collaboration take place and become an important part of the e-learning environment, 
were also addressed and discussed in the interviews with the professors.  The 
interviewed professors voiced the opinion that students should acknowledge the 
issues about collaborative interaction as part of their own responsibility, as the 
learning in a web-based environment is designed to be centered on students; the 
teachers are only present as mediators and facilitators. This is in line with [14], 
where it is argued that distance learning places increased responsibility on learners to 
achieve their goals by learning independently and using learning material from all 
possible sources.  
 
Regarding the problems and challenges facing the teachers in an e-learning 
environment when trying to attend to students’ problems and support their learning 
processes, these two interviewed professors were both of the opinion that unreliable 
and/or insufficient internet connections and time differences due to participants’ 
different geographical locations across the world are two of the major problems in 
this context. Most of the students in the e-learning environment of the distance 
course in this study (Work integrated e-learning) are normally distributed in different 
parts of the world, which can pose difficulties when trying to bring all the students 
together at the same time in order to mimic face-to-face interaction in a classroom. 
The need for more video communication between the teachers and students was one 
of the issues associated with delivery of distance learning. The teachers believe this 
would enhance the contact between them and the learners. This finding is in line with 
[23, and 24] which revealed that the aspects of distance learning some instructors 
find most discouraging is a lack of contact with the students and the enlarged role 
they must assume in encouraging and facilitating classroom participation, which is 
not necessary in traditional face-to-face classroom teaching [24]. They believe 
students can use communication tools such as Skype, Google hangout, Dropbox and 
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Facebook for collaboration outside the school coordination of the e-learning 
environment, since most learning management systems (LMS) do not provide all the 
suitable communication tools that are actually available via the internet for 
supporting student interaction. 
The interviewed teachers believe coordination of the group is one of the major 
problems facing the teachers in an e-learning environment. They mentioned this as a 
major problem in the course under investigation. They see this as a problem because 
many students did not study with the same pace, and very few kept to the course time 
schedule and deadlines for submitting the assignments. The majority of the students 
took longer time to do their tasks than had been scheduled for in the course, and thus 
did not finish the course on time. This in turn puts an extra work load on the teachers 
when it comes to both teaching and course administration. 

 
Figure 1. Cultural Historical Activity Theory (CHAT) framework, as conceptualized by 
Engeström, 1987, here applied to a learning environment. 
 

6.1.1 Research result from perspective of Activity Theory 
 
In an attempt to achieve the aimed-for outcome of the research study and to provide 
appropriate answers to the formulated research questions, the author decided to put 
his findings in the perspective of a theoretical research approach known as Cultural 
Historical Activity Theory (CHAT), and in relation to the theory of expansive 
learning [25].  The diagram in figure 1 shows the application of CHAT to the web-
based learning environment. This diagram is based on the systemic approach to the 
psychological theory of learning and cognition from the work of Leont’ev and 
Vygotsky [26, 27] with later concept development from Engeström [25]. 
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The CHAT framework approach to system provides methodology for investigating 
not just the elements within the system, but also the linkage between elements in a 
system, which may be in a problematic relationship, in tension, or aligned with one 
another [27].  
For the purpose of this thesis work, and as is shown in figure 1 above, the CHAT 
approach is applied here as a way of interpreting the outcome of the investigation 
that was carried out by interviews and questionnaire concerning perceived challenges 
associated with the task execution in a web-based learning environment. The 
researcher used the web-based learning environment to represent the “Tools” in an 
activity, as noted in activity theory. The learning outcome was used to represent 
“Outcome”, learners’ barriers were used to represent “Subject”, institutional policies 
on course completion were used to represent “Rules”, participants in the learning 
environment represent “Community”, and curriculum ownership takes the place of 
“Division of labor”. All these elements were used in relation to activities in the 
learning environment and used to interpret the findings of this research.  
 

 
 Figure 2. CHAT framework analysis of tension and conflict in the learning platform as 
applicable to this research 
 
6.1.2 Analysis of Research result with CHAT framework 
 
As is shown in the discussion above, insufficient collaboration and interaction among 
students in an e-learning environment can influence the result of task execution, and 
thereby reduce the quality of learning outcome. The empirical investigation further 



  32 

showed that the communication tools lead to problems which were perceived as 
barriers by the learners, and which caused tensions that influenced the learning 
outcome negatively, as visualized by the three arrows in the upper half of the CHAT 
framework in figure 2 above. This indicates the influence the computer mediated 
communication tools can have on the learning management system, as well as on the 
outcome of task execution [24]. 
 
There is a linkage between communication tools and learners’ barriers in task 
execution in figure 2 above. The CHAT framework helps to make visible that poor 
communication tools in a learning management system can lead to problems for 
learners during the task execution, a problem which is also discussed in [24, 28]. 
 
Further, there is a link of tension between pace of study and teachers in web-based 
environment, as is showed by the arrow at the left side of the base of the triangle in 
the CHAT framework in figure 2 above. This arrow represents the problem 
mentioned in the interviews that were conducted with the two professors (see 
appendices 1 and 2 for the transcripts of these interviews), namely that one of the 
major problems experienced by the teachers in the e-learning environment is the pace 
of study, and that some of the students do not complete their task at the appropriate 
time, and as such, this cause problems or tension for the teachers. 
The linkage between learners’ barriers in task execution and learning goal or 
outcome, as shown in figure 2 above, represents the tension that occurs as a result of 
challenges students are facing during the task execution. Insufficient collaboration 
and communication, as is also argued in [1, 3], will eventually lead to decline of the 
effectiveness of the web-based learning environment. This will have a negative 
overall effect on learning outcome. 
 
6.2 CONCLUSION 
 
Interaction and effective communication play a vital role in a web-based learning 
environment, since students that participate in this kind of learning platform miss out 
from the natural interaction and collaboration that exists in a traditional face-to-face 
classroom learning environment. In order to close the gap between e-learning and 
traditional learning environments, there is a need for the designers of learning 
platforms to make this platform more interactive. There is, additionally, a need for 
the teachers or facilitators of courses offered via e-learning platforms to encourage 
more interactive and collaborative work among students. 
 
The research concern of this thesis has been to identify challenges associated with 
effective task execution in a virtual learning environment. The research began with a 
literature review on this topic. Thereafter, a graduate level distance course (Work 
integrated e-learning) was used as a case study, and a qualitative research approach, 
based on interviews with students and teachers, and questionnaire distribution to 
students, was applied. Challenges associated with task execution in virtual learning 
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environment were identified through the questionnaires and interviews, and the 
findings were related to what had been learned through the literature review. Finally, 
activity theory, as conceptualized by Engeström [25], was used as a way of 
visualizing the identified challenges and the relationships between them, and how 
they might be affecting the learning outcome in the activity system of an e-learning 
environment. 
 
The findings in respect to each of the research questions are as follows: 
 
RQ1: What are the effects of computer mediated communication (CMC), forum 
discussions and online posting to the process of task execution, and towards 
achieving expected learning outcome in an e-learning environment? (Explored using 
the course Work integrated e-learning as a case study.) 
 
The author analysed the answers from conducted interviews and questionnaires, as 
well as relating these results to the initial literature review. The targeted group for the 
questionnaire was the students that participated in the course under investigation, 
“Work integrated e-learning”. Additionally, two professors were interviewed about 
perceived challenges to supporting students in achieving aimed-for learning goals in 
the studied e-learning environment. 
 
The author concludes that computer mediated communication, forum discussions and 
online posting can significantly reduce the challenges facing students in a virtual 
learning environment, through the incorporation of interactive collaboration, 
discussion initiation and adaptation of video tools in the virtual learning 
environment. The use of communication tools such as Skype, Google hangout, Drop-
box and Facebook, outside the coordination of learning coordinators, can effectively 
aid students in achieving learning goals in an e-learning environment. 
The Cultural Historical Activity Theory (CHAT) framework as conceptualized by 
Engeström [25] was also used to indicate the tension that exists between 
communication tools, learning goals and the virtual learning environment. 
 
RQ2: What are the problems or challenges facing the teachers or facilitators in 
attempting to attend to the common learners or student’s problems, as regards to the 
course under investigation (Work integrated e-learning) and the corresponding e-
learning environment in general? 

Regarding research question 2, it was answered through the interviews conducted 
with the two professors (see appendices 1 and 2), and these findings were related to 
findings from the initial literature review.  
 
It can be concluded that coordination of the group is the major challenge facing 
teachers in e-learning environment; this is due to the fact that most of the students do 
not study with the same pace, very few kept to the course time schedule and 
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deadlines for submitting the assignments, and a majority of the students took a long 
time to finish their tasks. In order to attend to this coordination problem, one of the 
interviewed professors concluded that one of the following two alternative 
suggestions could be used to reduce this problem:  
(1) The school authority in collaboration with the department in charge of a 
particular online course could be very strict with deadlines, which means that if any 
of the enrolled participants do not meet with the deadlines set at the beginning of the 
course, those particular participants will be automatically shut out of the course. 
(2) The second, alternative solution, is what the interviewed professor called “Open 
Start Free Pace” (OSFP). With this approach, anyone can apply to study a course 
online, with start and finish anytime they want. In this case, there would not be strict 
coordination of students by teachers/facilitators. If any of the students who are 
involved in an OSFP course wants to have a discussion about a specific assignment, 
they will have to carry out this discussion with other students who may happen to be 
doing the same assignment at the time as they want to do it.  
 
It is my hope that this thesis work can contribute toward the improvement of e-
learning environments, by identifying and discussing some of the main challenges 
and problems facing both teachers and students when using e-learning management 
systems, and exploring how these challenges can be overcome. 
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6.3   FUTURE WORK 
 
This study has focused on an e-learning management system and the challenges 
facing students in the execution of tasks in a web-based learning environment, as 
well as challenges facing teachers in supporting students in reaching the aimed-for 
learning goals in this environment. A particular graduate course named Work 
integrated e-learning was used as a case study. The case study was limited in scope 
due to time limitations of the thesis project course. Future work in this area could 
include a more extensive study of both students’ and teachers’ experiences of 
challenges and problems in an e-learning environment. The special focus on how 
tasks are actually accomplished in an e-learning environment, and to what extent 
collaborative learning can support the achievement of the aimed-for learning goals of 
the course, needs further exploration. Such future work could potentially both inform 
the designers of e-learning management systems concerning how to make provisions 
for interactive collaboration, as well as encourage teachers to more deliberately and 
continually include and support collaborative interaction in courses being offered 
online.  
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Appendix 1: Interview with Per Flensburg, Professor of Informatics 
at University West, Sweden.  
 
Question 1:  What are the challenges facing teachers in trying to attend to students 
during the execution of task assignment in a virtual learning environment? 

Answer: Since most of the students are mostly distributed all over the world, time 
difference is one of the problems. This happens to be a problem because when a 
student in another part of the world needs assistance and the teacher is ready to 
assist, the challenges of time difference was always a problem. Professor Per 
Flensburg gave an example about his experience with one of his former students that 
resides in Australia. 
Internet connection is another problem facing the teachers attempting to help the 
students. He said the idea of having a discussion with up to 15 students at one and 
the same time will be difficult to realise due to technical problems. 

 
Question 2: Do you think the advanced video technology system being embedded in 
the e-learning platform can reduce the communication gap between the teachers and 
the students and subsequently reduce the challenges facing the two actor groups? 

Answer: Absolutely right if it will be possible, but on the other hand we have some 
other video platforms that have been used within this program in the past, such as 
Marratech, Adobe Connect as well as Skype. Just last year we tried to use Adobe 
Connector, and Skype can work well for between 5 and 6 persons. And most of these 
platforms can only work well in One-to-One or One to few people situations. So with 
my experience, I don’t think it is important for a learning management system to 
have advanced video technology embedded in it in order for the communication gap 
to be bridged. Having video systems embedded in the learning platform will add to 
its complexity. It will be better to have a separate system for video communication  
 
Question 3: Do you think compelling students to initiate as much communication as 
possible can help them in achieving learning goals and task execution in virtual 
learning environment? 

Answer: It will definitely help, I think we did it in some of the courses at BTH and 
some of the students used it as opportunity to have a discussion about the courses, 
but they were not compelled to do it, because we believe if they need help they will 
contact us. 
 
Question 4: What is your take on making the collaborative and cooperative work 
among the students in an e-learning environment one of the major focus of learning 
facilitators?  

Answer: Absolutely, it is very important. We tried to make it compulsory that some 
assignments should be done in groups by students. I remember Sten Carlson (one of 
the teachers) used to always make it compulsory that his assignments be done in 
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collaboration with other students. But there was always a problem from the side of 
the students, some students will not be ready for the assignment at the appropriate 
time and will come back after three months to submit the assignment individually.  
Sometimes we allow the students to form groups themselves and use whatever 
communication medium they wish to achieve it and I think it works. 
 
Question 5: Is it possible to solve the problems of having different students 
submitting the assignments at different times, and some will submit it at the 
appropriate time while the rest will not submit it at all, or submit at a later date? Does 
this contribute to the teachers’ problems in an e-learning environment? 

Answer: In the current situation, it will be very difficult to solve this problem. The 
only solution may be to have strict deadline for assignments submission, and the 
students that did not meet up with the deadline will have to wait for next opportunity. 
This is one of major problems facing teachers in eLearning environment simply 
because if there is no uniformity in assignment submission, teacher will have to 
continue correcting and evaluating the students’ assignment several months after the 
course supposed to have finished. 
 
Question 6; Do you think forum discussions and interactive communication among 
the students within e-learning environment can help students towards achieving 
learning tasks? 

Answer: Absolutely yes, we have seen many students opening a Facebook 
discussion group, or Google hangout account, to have a discussion about some tasks 
outside the learning management system and I think it works perfectly for them 
because I have joined them in some of the discussion. 
 
General problems include; 
 

1. Talking to camera while trying to record video lectures for students in e-
learning environment 

2. The difference between e-learning management environment and traditional 
way of teaching could be a problem. This is due to the fact that adaptability to 
the complexity of some virtual learning environments could constitute a 
bottleneck to the teachers’ work in e-learning environment. 

3. It is difficult for teachers to ascertain that the students are not seeking for help 
somewhere to answer their assignment. This is very important to ensure good 
quality of online education 
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Appendix 2: Interview with Lars Svensson, Professor of Informatics 
at University West, Gothenburg University, and Halmstad University, 
all in Sweden. His research area is Work integrated e-learning. 
 
Question 1: What are the challenges facing online learning? 

Answer: The major problem facing the teachers is the situation whereby you are 
not familiar with the students you are dealing with in virtual learning environment 
and the challenges of trying to set-up the processes and procedure where these can 
be dealt with. And in general we as the teachers are not solving these problems the 
way it could be solved. 
Another problem is the coordination of the group. For example in the course under 
discussion (Work integrated e-learning). It was difficult because so many students 
did not study with the same pace, very few students kept to the time schedule and 
the deadline to submit the assignment while a majority of the students took a long 
time to do their tasks. So coordination is a major challenge in online programs. 
 
Question 2: How do you think these problems you just mentioned could be 
resolved or drastically reduced in the future? 

Answer: There are two ways of solving these problems, 1) either to be very strict 
with the deadline, which means if you do not meet with the deadline you are shut 
out of the course. That is what many of my colleagues (researchers) think we 
should do and that is what many universities have started doing at the moment.  The 
second solution is what I will call open start free pace (OSFP): this implies that you 
have a course that anyone can apply to and can start and finish anytime they want. 
In that case, there would not be coordination of students and if any students want to 
have a discussion concerning an assignment with any of his/her colleagues, s/he 
will simply have to do it with the students attending that course at that point in 
time. Open start and open ended course. 
 
Question 3: In e-learning education, students can be distributed in different parts of 
the world, don’t you think it is good to have advanced video technology embedded 
in the learning platform as this may help students to have effective collaboration 
when they execute the learning tasks? 

Answer; I think you are right to some extent, it would be good if the people 
involved in e-learning education can include some tasks that will allow students to 
work collaboratively. But I think it is a challenge for the students as well. With the 
trends in e-learning now, many interactions of students are self-organised. The 
students can ask teachers for discussion forum if there is a need, and the students 
can as well go outside the learning platform (using Facebook, Google hangout, 
Skype) for discussion, collaboration and interaction about the course and this goes 
on outside the control of the university. This collaborative discussion should be 
naturally occurring, just like in traditional face-to-face learning, because on the 
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university campuses, students form discussion groups without the involvement of 
teachers and the same should happen in e-learning environment. 
 
Question 4 - Do you agree that it might be necessary for the coordinators or 
teachers in e-learning platform to look for a way of compelling students to have a 
mandatory contribution to a discussion or forum in e-learning environment? 

Answer; I think this is part of the responsibility of the teachers and we should do 
more to force it on students to have more collaborative interaction with their peers. 
But I repeat that it is also important for students to acknowledge this as their 
responsibility to initiate informal interactive communication within their group.  
 
Question 5: Do you agree that Interactive communication is important for the 
quality of online education? 

Answer: Yes I agree. 
 
Question 6: Do you see any major difference in the quality of online learning and 
face-to-face traditional classroom learning? 

Answer: It is very difficult to compare the face-to-face traditional classroom 
learning and online learning. I think everything depends on the nature of the subject 
being taught online and the size of the group. But in online learning, you have to be 
more resourceful when you are setting up the interaction. If the subject is 
theoretical that has to do with reading text and having discussion that should not be 
a problem. But if the subject is technical like teaching programming, database and 
some engineering courses, there are definitely bigger challenges in the online 
environment in comparison to the campus. But there are lots of research studies that 
have compared both online and classroom learning and the conclusion was usually 
that they are almost the same in quality.  


