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Abstract 

Development of e-learning as teaching or learning tool is inevitable and ever-

increasing; Iran is not an exception in this growth. Different surveys have inclusively 

expressed the essence of e-learning in today’s life but it has been seen that many 

learners are dissatisfied with these programs and are not eager to continue educating 

in this systems.  

Therefore, this research investigates learners’ intention to continue use of e-

learning programs in 5 universities in Iran. The study proposed the combination of 

Decomposed EDT and 3-TUM as the most commonly used models for predicting use 

of information technologies. A total of 849 university students were surveyed using a 

standard questionnaire.  

Seeing that the combined model did not fit, as a result of the combination and 

analyzing the gathered data a new model was developed; this model has been 

developed by exploratory path analysis. The analysis was continued by SEM and the 

new developed model was fit. This model suggests that users’ continuance intention is 

determined by environmental factors, self efficacy, perceived satisfaction, perceived 

usefulness, e-learning effectiveness, perceived quality, quality disconfirmation, 

perceived value, value disconfirmation, perceived usability, usability disconfirmation 

among which perceived satisfaction, perceived usefulness and value disconfirmation 

have the most influence. Perceived satisfaction in turn is influenced by perceived 

value, e-learning effectiveness, perceived usefulness, value disconfirmation and 

perceived usability, where value disconfirmation has direct impact on perceived 

usefulness and usability and perceived usability is an indicator of perceived 

usefulness. 

After analyzing the data, it can be seen that learners of e-learning programs in 

Iranian universities are not satisfied with this new educational system and do not 

intend to continue e-learning programs.   

Keywords: E-leaning; Continues Intention; 3-TUM; Decomposed EDT; 

Exploratory Path Analysis; SEM  
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Chapter One 

Introduction 

 

1. Chapter One: Introduction 

This chapter starts with an introduction followed by the research background 

to give an idea about the area of research. It will then continued by the problem 

definition, and an overall purpose of the study. The chapter will ends with disposition 

of the thesis. 

1.1. Introduction 

According to survey conducted in Georgia Technology College of computing 

about WWW usage, individual’s primary use of the World Wide Web is for 

education, shopping, entertainment, work, communication, personal information, time 

wasting and etc. (Moon and Kim 2001) . Hence, Electronic learning or E-learning is 

an educational revolution and a shift from teaching to learning. It is a new strategy 

that sits comfortably with other strategies developed in 21st century. As such it 

challenges the traditional ‘banking concept’ in which the teachers where playing the 

active role of teaching for passive learners (students).  
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The Internet has provided opportunities of developing e-learning systems. The 

development of these systems revolutionized the instructional content delivering, 

learning activities, and social communication. While E-learning encourages diversity, 

paradoxically the programs which are created are more tailored to market needs than 

traditional available programs. The benefits can be seen regarding to addressing 

specific needs, particular knowledge and skills. The learners or students will feel that 

their specific needs are recognized and addressed, and will thus see pertinent in e-

learning programs. 

Initially e-learning was not indented to be a substitution of traditional learning 

and it meant to help the instructors and learners. But nevertheless, it has recently 

become a promising alternative to the traditional classroom learning and help the 

society to move toward a vision of lifelong and on-demand learning (Zhang, Zhao et 

al. 2004). It has become one of the fastest-moving trends (Wang 2003)  and aims to 

provide a configurable infrastructure that integrate learning material, tools, and 

services into a single solution in order to create and deliver educational content 

quickly, effectively, and efficiently. Thousands of online courses are now being 

offered and besides online instructional materials, online collaborative learning and 

discussions can also occur on the web.  

More than two-thirds of all higher education institutions have some form of 

online offerings, majority of them are offering full online programs. As depicted in 

Figure 1.1, the percentage of institutions offering fully online programs grew 4% from 

31% in 2005 to 35% in 2006. There was 3% decline in number of institutions with no 

online offerings in the same one year period. And the number of new institutions 

entering this market had slowed down. It was seen in Babson survey that the number 

of students taking at least one online course has become double over the 5 year period 

of study (Allen and Seaman 2007). 
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Figure 1. 1 Online Course and Program Offerings - Fall 2005 and Fall 2006 

Source: (Allen and Seaman 2007) 

 

1.2. Background 

E-learning was born during the dot-com frenzy and few years ago the term e-

learning was not well known. But nowadays, e-learning is very ordinary, mainly in 

the university communities. Researchers rest on a belief that more than 50% of US 

College students were planning to have Internet access from their dorm rooms back in 

1999, and virtually all were planning to have some access from some campus 

location, and more than 90% of students accessed the Internet. In this 90 percent,  

about 50% accessing the Web on daily basis and nearly 40 percent of all college 

courses used Internet resources (Bose 2003). 

The initial slow integration of technology into education is a derivative of the 

early visions of distance education. As indicated by Matthews (1999), distance 

education was first and foremost a movement that initially was not seems as a 

challenge or change the structure of higher learning, but to extend the traditional 

university and to overcome inherent problems of scarcity and exclusivity of education 

(Waight, Willging et al.).  

By the presence of 21st century this vision of distance learning has changed as 

the delivery of education. Along with personal productivity software, windows 
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environments, local area networks, client server computing, internets, intranets and 

extranets led to the introduction of personal digital assistants (PDA), and mobile and 

wireless technologies. These technological advances have facilitated electronic 

commerce systems anytime, anyplace data retrieval and updating, education, 

professional development, and the rapid growth of e-Learning (Waight, Willging et 

al.). 

1.3. Importance 

American Society for Training and Development stated that in 2004 

organizations were spending over 250 billion dollars annually on training; out if this 

amount over $16 billion is spent on technology based training (Johnson R. D. 2007) . 

In addition,  more than two-thirds of all higher education organizations have some 

forms of online offering (Allen and Seaman 2007). Currently, millions of students are 

enrolling in web-based programs; this number has exceeded to 3.5million in 2007 

(Wu, Tennyson et al. 2008). McGee has stated that the growth rates in technology 

based training are projected at 27% annually(Johnson, Hornik et al. 2007). 

Meanwhile, the number of students is still expanding, Allen and Seaman (2007) 

declared that a annul growth rate will be 21.5% (Wu, Tennyson et al. 2008). An 

important form of technology supported training is e-learning. E-learning refers to 

training initiatives which provide learning material, course communications, and the 

delivery of course content electronically through technology mediation.  

Learning enhanced by information technologies is increasing momentarily. This 

is partially in reaction to requesting for reduction in time-to-competency in the 

knowledge-based economy, spurred by intensive competition and globalization. 

Online learning is so effective and well provided for today that it is difficult to argue 

against its accomplishment. In an obvious manner it is moving more and more from 

representing an instruction paradigm to become a learning paradigm. 

This technology expose many new opportunities, students who have access to 

an online learning system can now interact with instructional materials in various 

formats (text, pictures, sound, video on demand, and so on) anywhere, and at any 

time, as long as they can log on to the Internet. It also give the prospect of engaging in 
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self-paced learning and giving them the ability to control the process and content of 

learning (Zhang, Zhao et al. 2004). 

1.4. Problem Statement  

Lately, information technology became a solution for universities’ cost and 

quality problems. In their research, Claudia, Steil, & Todesco (2004) demonstrate that 

the use of the Internet in education has the potential to persuade learners and 

instructors (Mahdizadeh, Biemans et al. In Press (2007)). They believed that e-

learning will fortify student participation and interaction, and provide students a more 

active role in their learning, increased motivation, and make them more independence 

in the educational process. It has also created a need to transform how university 

students learn by using efficient, effective and modern alternative such as e-learning. 

Wang (2003) introduces e-learning as one of the most significant recent developments 

in the information systems industry which has been around for decades.  

With rapid growth of Internet usage, Internet technologies and applications 

have incredible opportunity for transferring education and online learning has now 

become a convenient and bendable new educational method for students to gain 

essential knowledge.  

McCormack & Jones, (1998) stated that however, Web-based environment 

provides students with more flexibility to learn, research shows that students who are 

adapted to the traditional didactic teaching may have problems to adjust to Web-based 

learning (Wang and Wu 2008). Regardless of the perceived benefits of e-learning and 

the growth of its market in recent years, research’s revealed that a high rate of 

students who commence e-learning courses do not finish them (Dutton 2002; Johnson, 

Hornik et al. 2007). Researchers, Boechler (2001) and Hansan (2003), also identified 

that learners are likely loss their focus and enthusiasm while participating in Web-

based learning (Wang and Wu 2008). 

It is a common fact that technological developments cause continues changes 

to every segment of the modern society; education itself could not remain passive and 

unconcerned. In this paradigm all traditional teaching techniques will be revised and 

re-evaluated and the new ones will be introduced. Internet-oriented applications try to 
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satisfy current educational requirements by minimizing and eventually closing the gap 

between traditional educational techniques and future trends in technology-blended 

education. As stated by Rosenberg (2002), Dagger (2003) and Karpouzis (2005), E-

learning forms the revolutionary and new way to authorize participants, learners and 

instructors, with the necessary skills and knowledge (Tzouveli, Mylonas et al. In Press 

(2007)).  

1.5. Purpose of Research 

E-Learning system is one of the multifarious methods of education (the 

teaching and learning procedure) with the purpose of flexible learner-centered 

education which is based upon the World Wide Web. E-learning can be viewed as the 

delivery of course content via electronic media, such as Internet, Intranets, Extranets, 

satellite broadcast, audio/video tape, interactive TV, and CD-ROM (Urdan and 

Weggen, 2000 cited by Selim M. 2007).  In most cases, e-learning refers to the use of 

Internet technologies to convey a broad array of solutions that enhance knowledge 

and performance (Lee and Lee 2008).  

Recently researchers are attempting to understand how to promote and 

stimulate students and improve learner environments. Yet, it is vital to organize the 

information based to the needs of the students. Currently, students have tendency to 

select what is important, this selection can be too devastating that may lead them to 

quit e-learning programs. In other words, although the benefits of e-learning have 

been discussed in various previous studies; it is critical to enhance an understanding 

of the reasons behind learners’ dissatisfaction with e-learning experience (Dutton 

2002; Rovai 2006; Ruiz, Díaz et al. 2008). 

Understanding learners’ attitudes toward e-learning is a crucial issue in order 

to improve e-learning procedure and effects. The aim of this research is to scrutinize 

e-learners’ intention to continue e-learning programs. It’s going to provide the better 

understanding about learners’ attitude towards e-learning and satisfaction level from 

e-learning programs in governmental universities in Iran. By applying 3-tier 

technology used model and merging it with decomposed expectation disconfirmation 

theory, this thesis is going to develop a revised and well suited model to measure 

satisfaction level of learners in universities in Iran. Measuring satisfaction will give us 



 14

a better insight about learners’ intention to continue e-learning programs, whether 

they continue these programs or quit this type of education.    

1.6. Expressions and Abbreviations 
 

3-TUM  three-Tier Technology Use Model 

ADL Advanced Distributed Learning 

APCL/APEL Accreditation of prior certificated and experiential learning 

B2C Business To Customer 

CGI Common Gateway Interface 

DEDT Decomposed Expectancy Disconfirmation Theory  

EDT Expectation Disconfirmation Theory 

E-Learning Electronic Learning 

E-Service Electronic Services 

IBT Internet Based Training  

ICT Information and Communication Technologies 

IS Information System 

LLL Life Long Learning 

OFL Open Flexible Learning 

OL Online Learning 

PEOU Perceived Ease Of Use  

PU  Perceived Usefulness 

SCT Social Cognitive Theory  

TAM Technology Acceptance Model 

TPB Theory of Planned Behavior  

UB University of Botswana 

WBI Web Based Instruction 

WBL Web Based Learning 

www World Wide Web 
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1.7. Disposition of Thesis 

The study consists of six chapters. Chapter One, introduction, contains the 

research background followed by importance, problem definition, purpose of research 

and abbreviations being used in the thesis. Chapter Two is the literature review. This 

chapter consists of two main sections, first part covers the paradigm shift from 

traditional learning environment to E-Learning Environment and then some of the 

models which can be appropriate in investigating learners’ intention to continue e-

learning and customers’ satisfaction will be studied. However, chapter three will 

discuss the conceptual model being applied in this study followed by the design, 

approach and strategy of the research. Chapter four consists of the questionnaire, 

sample selection and data gathering. The data will be analyzed in chapter five and 

finally the conclusion will be stated in chapter six.  
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Chapter Two 

Literature Review 

 

2. Chapter two: Literature Review 

Previous chapter provided the background and the problem discussion of this 

thesis. This chapter will focus on the literature review, it consists of two sections. It 

starts with the paradigm shift from Learning to E-Learning and will discuss the 

essence of e-learning in today’s world. Then it will continue with the literature 

necessary to build the theoretic foundation and the models applicable for this 

research. 

2.1. Chapter Two: Paradigm Shift from Learning to E-
Learning 

This section will present the paradigm shift in moving from traditional 

learning environment to E-Learning Environment and the advantages and 

disadvantages of transformation. 

2.1.1. Learning 
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During the last decades, knowledge and education became a focal point for 

many countries as a result of global economy (Tissen, Andriessen, & Deprez, 2000). 

These countries are moving from an economy based on production towards an 

economy based on services and knowledge (Welle-Strand and Thune 2003; Andrade, 

Ares et al. 2008)  

 As mentioned by Castells (1996), the main goal is to become a knowledge 

society and play an active role in the global knowledge economy (Welle-Strand and 

Thune 2003). Also the European Commission (2000), believed that in order to 

participate actively in a modern society and have a useful life we must acquired 

knowledge, therefore we must continues obtaining new knowledge and aptitudes 

(Andrade, Ares et al. 2008). 

The traditional view of education as participated in the university classrooms, 

private and public school is well established, highly refined and largely unchanged for 

many years. It can be seen over the years that teachers would feel right at home in the 

modern classroom, as so much learning still takes place under direction of instructor 

standing at the front of the classroom. The instructors’ duty is to presents contents, 

examine learners and supply feedback. But still learning activities and methods differ 

in different educational organizations, institute and corporations.  

However it is important to have a model (Figure. 2.1) for organizing learning 

(Welle-Strand and Thune 2003). This model only takes into account deliberately 

planned learning activities, not informal and ad hoc learning. 
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Figure 2. 1 A general model for organizing goal effective learning 

Source: (Welle-Strand and Thune 2003) 

As it can be seen in figure 2.1, in the process of organizing and planning 

learning activities the following considerations and interrelationships needs to be 

taken into account: 

• Why learning activities are being planned;  

• Who the learners are;  

• What is to be learnt;  

• How it is being learnt;  

• Where and when the learning activities are taking place;  

• What the effects are. 

These considerations correspond to didactical categories: goals, content, 

methods of instruction, and evaluation. In addition, implicit emphasis is put on the 

participant characteristics in terms of their former knowledge, their learning styles and 

their motivation. The model also emphasizes the need for considering the 

infrastructure for learning, in terms of where and when learning is to be archived with 

the view that different learning arenas impact planning and outcomes. 
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It was stated by Welle-Strand and Thune (2003) that this general rationale of 

goal effective learning was formulated by Tyler (1950) and further developed in a 

Norwegian context by Bjorndal and Lieberg (1978) and Engelsen (1997). The main 

outcome of this model is the correlation between didactical categories.  Meaning that 

each element need to be in a specific place and while planning a goal-effective 

learning environment the interrelations between them should be considered. For 

instance, participant’s characteristics have direct affect on content, methods and 

application, evaluation and infrastructure. Therefore emphasizing on one aspect will 

influence other terms; accordingly it is vital to know how this change will influence 

other categories (a shift to e-learning).  

As a result, the challenge of e-learning is to facilitate this interrelation; the 

relationship between technology, pedagogy and organization; and to create a 

consistent, manageable and logical system for learning activities. 

In accord with figure 2.1, the categories may overlap and each of them 

corresponds to at least two of the outer dimensions. As an exemplification, technology 

can not only be considered as related with e-learning application. It is important to 

keep in mind that it also correlate with infrastructure, methodology and content as 

well as forming part of various working and learning activities.  

As stated in theories (Bransford et al., 1999; Kozulin and Presseisen, 1995; 

Leidner and Jarvenpaa, 1995; Mayer, 2003; Vygotsky, 1978); students will have more 

effective learning while having effective interactions with course content, their peers, 

their instructor and environmental factors (Johnson, Hornik et al. 2007).  

 By use of technology many spatiotemporal limitations will be resolved, but 

technology itself is not the goal, the focal point is to come up with a better and easier 

learning method and environment. This was confirmed by Hannafin, Land, and Oliver 

(1999), they believed that technological means must be used in a way that is 

consistent with psychology itself and it’s premises (Andrade, Ares et al. 2008).  

2.1.2. Banking Concept 

Having a more innovative and comprehensive method tutoring was Ball’s 

(1990) vision of education in the 21st, in which learners play a more active role 
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(Forman, Nyatanga et al. 2002). Such vision recognizes contemporary educational 

themes that include:  

• open and flexible learning,  

• more participants, 

• active learning, 

• teachers guiding students, 

• Electronic Distance Learning (E-learning), 

• Life Long Learning (LLL). 

E-learning is one of the new learning trends that challenge the traditional 

“bucket theory” or the “banking concept” of education (Freire, 1994). The banking 

concept of education assumes that the instructor owns the knowledge and deposits it 

into the passive students who attend classes (Selim 2007). 

Introducing e-learning challenge the traditional ‘bucket theory or the banking 

concept” of education proposed by Freire, 1994 (Forman, Nyatanga et al. 2002; Selim 

2007; http://faculty.dwc.edu/wellman/Friere.htm). In accord with this theory, lecturer 

deposits knowledge into the needy, passive and empty-headed students attending the 

class (Selim 2007; Forman, Nyatanga et al. 2002). In other word it state that the 

lecturer owns the knowledge and can deposit it almost as a special favor to those 

learners’ attending classes. 

According to the book “Pedagogy of the Oppressed” (Freire 1994), it can be 

seen that as E-learning is against traditionalists’ basic educational assumption, they 

can not sustain this innovation. Banking concept believes that teachers are the prime 

active person and students are just passive listeners. Therefore, as a result of this 

conviction learners can not possibly learn anything other than what is thought by 

instructors. 

Some of the assumptions, attitudes and practices of the banking concept are 

listed below (Freire 1994; http://faculty.dwc.edu/wellman/Friere.htm; Forman, 

Nyatanga et al. 2002; Selim 2007): 

• Teachers teaches and students are taught; 

• The teacher knows everything and students know nothing; 

http://faculty.dwc.edu/wellman/Friere.htm
http://faculty.dwc.edu/wellman/Friere.htm
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• The teacher talks and the students listen; 

• The teacher chooses what to deposit and students store the deposits as given 

• The teacher chooses the program content and even though students were not 

consulted, they adapt it; 

• The teacher confuses the authority of knowledge with her/his professional 

authority, which sets an opposition to students’ freedom; 

• The teacher disciplines and the students obey;  

• The teacher chooses and enforces his choice, and students comply;  

• The teacher is the subject of the learning process, while the learners are mere 

objects. 

Therefore it can be seen that the banking concept is in conflict with e-learning 

or any argue to what Rogers (1983) mentioned as freedom to learn [Forman, 

Nyatanga et al. 2002]. 

Meanwhile since traditional teaching methods are still playing an important 

role in educational sector, in order to improve learning quality, universities are 

investing heavily in learning technologies (Mahdizadeh, Biemans et al. In Press 

(2007)). 

Nissenbaum and Walker (1998) and Trinkle (1999) stated that some 

educators’ believe in the baking concept and have concern about distance education, 

which compromise the quality of education (Rovai 2006). They worry that 

introducing technology will diminish education and ruin the instructor-student 

relationship.  They believe that taking courses at distance is impersonal, superficial, 

misdirected, and potentially dehumanizing and depressing which will disrupt the 

interactions that create a learning community. “Mioduser, Nachmias, Oren, and Lahav 

(1999) warn that taking one step ahead in technology would result in two steps back 

for the pedagogy (Andrade, Ares et al. 2008). 

Since no classroom exists in this new educational method, one can think that 

teachers are eliminating system; as a matter of fact their roles are fundamentally 

redefined (Horton; Jonsson 2005; Liaw In Press (2007)). In e-learning teachers should 

support students, select the material, write text, shoot video, create animation, 

program interactively and configure technology. On the other hand, the students’ duty 
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is to actively discover knowledge and construct it, therefore it is a student’s own 

learning and success which set the boundaries and define the task. It can be seen that 

the activities of traditional teachers and e-learning instructors are completely different 

but in fact their goal is to provoke learning experiences (Horton). Meanwhile, in e-

learning both instructor and learner are simultaneously teachers and students 

(Romiszowski 2004; http://faculty.dwc.edu/wellman/Friere.htm). 

This educational system mainly rely on student-centered approach, where 

students are active and positive as they learn from the material being prepared by 

instructors on the other hand instructors’ roles change dramatically to facilitate and 

guide students (Romiszowski 2004; EL-Deghaidy and Nouby 2008). 

2.1.3. The Use of Technology in Education  

Since Internet saves time and cost and is ideal for broadcasting information; 

more and more online services have become available such as online banking, e-

government, e-learning and e-commerce (Monahan, McArdle et al. 2008). 

Accordingly this media become popular as an information source. 

Introduction of internet established a new paradigm for Internet-based 

education, or e-learning; meanwhile, all industrial and commercial activities had been 

affected by the internet technology evolution known as e-businesses.  It has also 

promoted the collaboration of education and Internet technology by increasing the 

volume and speed of information transfer, knowledge management and exchange 

tasks (Tzeng, Chiang et al. 2007; Liao and Lu 2008; McVeigh In Press (2008)). 

Over the past decade, the rapid development of information and 

communication technology (ICT) in education has offered new paradigms for 

university training and electronic learning (E-learning) (EL-Deghaidy and Nouby 

2008; Wu, Tennyson et al. 2008; McVeigh In Press (2008)). It can be seen that E-

learning could become an alternative way to deliver on-the-job training for many 

companies within which they can save money, employee transportation time and etc. 

(Tzeng, Chiang et al. 2007). 

By the boost of World Wide Web (www or Web), use of Web technologies as 

a teaching and learning tool expanded rapidly (Liaw 2002; Khan 2005). This 

http://faculty.dwc.edu/wellman/Friere.htm
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technological innovation made training, teaching, and learning over the Internet 

possible. In other words, it enables humankind to communicate with anyone, 

anywhere, and anytime globally, instantaneously and yet inexpensively. Therefore, it 

has the potential to be used for educational purposes to transcend space, time and 

political boundaries (Kirschner, Kester, & Corbalan, 2007); which is so-called Web-

based instruction (WBI) in education and training fields (Lee and Lee 2008). Initially 

e-learning was used by the teachers to help the students better understand the lecture 

but such an excellent communication tool can be put to good use in education 

;according to Douglas and Vyver (2004), it is can be a substitute of traditional face-to-

face, instructor-led education (Liao and Lu 2008; Littlejohn, Falconer et al. 2008; Wu, 

Tennyson et al. 2008). 

 Recently colleges, universities, and private training companies are investing 

more and more on online courses. Having a PC connected to the Web will eliminate 

time and space constrains therefore, students could attend courses anywhere at any 

time. Before introduction of Internet, distance learning was delivered using mail 

correspondence. For interactivity, learners should mail their assignment and wait to 

receive feedbacks from the instructors or go to the tutoring center for face-to-face 

interaction experience. However, e-learning has abolished all the constraints and 

made distance learning highly interactive. Students may obtain an intimate learning 

experience and interaction with their instructors without attending a brick-and-mortar 

facility (EL-Deghaidy and Nouby 2008; Liao and Lu 2008; Sun, Tsai et al. 2008; Wu, 

Tennyson et al. 2008).  

“The biggest growth in the Internet, and the area that will prove to be one of 

the biggest agents of change, will be e-Learning.” 

John Chambers, 

CEO, Cisco Systems [Chambers 1999] 

Daniel (1997) and Johnstone (1992) believe that the use of information and 

communication technologies (ICT) in teaching and learning will help solving the 

issues of access to education, the cost of providing education, and deteriorating public 

revenues. Daniel (1997, p. Waight, Willging et al.), believes that “technology 

provides the most fertile ground for growing these key ingredients of university 

renewal: lower costs and unique attractions” (Alexander 2001).  
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According to Bates (1997), there are four reasons for using technology in 

higher education (Alexander 2001): 

(1) Improving learning quality; 

(2) Superior access to education and training; 

(3) Educational cost reduction; 

(4) Improving the cost-effectiveness of education. 

The past 10 years have seen dramatic changes in Higher Education According 

to the researches being investigated by Bielawski & Metcalf (2005), corporate 

education market has spent 16% in year 2000 on e-learning initiatives and 24% in 

year 2001 with expected raise in years to follow (EL-Deghaidy and Nouby 2008). 

Learning resources are fundamental to excellent educational quality. Print based 

resources are well established as an integral part of teaching across all divisions of 

education and their use has evolved over time, especially in conventional, didactic 

modes of teaching. However, based on digital technologies, in the last few decades 

the idea about the effective teaching methods, and in the availability and affordances 

of new types of resources have change dramatically.  It can be said that resources can 

be used by practitioners, both as learners and as teachers (Littlejohn, Falconer et al. 

2008; Andrade, Ares et al. 2008) 

On the other hand literature shows that students and teachers were motivated 

by using Internet. Student became more active in learning (Claudia, Steil, & Todesco, 

2004); this however, increased motivation, and autonomy in the educational process 

(Mahdizadeh, Biemans et al. In Press (2007)). 

One of the most important and challenging issues in information system 

research is to understand why people accept or reject information technology (Davis 

et al., 1989). Herbert and Benbasat (1994) found that attitude toward computers is 

explained by 77% variance of intent to use information technology. In general, 

effective implementation of technology depends on the users having positive attitude 

toward it rather than its complexity and capability (Liaw 2002). 

2.1.4. Why Universities Should Introduce Online Programs  
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In the last decade we have seen dramatic changes in higher education, such as 

introduction of e-learning and increased choice in the area of study and learning 

personalization. Therefore, higher education might not be able to continue its 

monopoly. 

An article in The Australian on 22 November 2000 claimed that Australian 

higher education was threatened by overseas universities and their educational method 

and to be able to compete with them then need to internationalize their online learning 

systems. Others such as Twigg and Oblinger (1996) see the competition as coming 

from nontraditional providers. They believed that the most aggressive competition is 

not from higher educations but from the new educational providers, such as 

University of Phoenix (Alexander 2001).  

John Chambers, CEO of Cisco claims (2000): “The next big killer application 

for the Internet is going to be education. Education over the Internet is going to be so 

big, it is going to make email usage look like a rounding error.” (Alexander 2001)  

It can be indicated that the dramatic changes in the higher education systems is 

as a result of new ICT distribution. Meanwhile, if traditional universities want to 

compete online universities they need to change radically (Bates, 2000; Kirschner & 

Kester, 2007). The advantage of E-learning is crystal clear. Kirschner et al. (2007) 

indicate that E-learning matches (Littlejohn, Falconer et al. 2008; Wu, Tennyson et al. 

2008) the needs and requirements of nontraditional students: 

• Increases the educational facilities,  

• Provides companies with cost efficient yet effective training options 

• In developing nations it gives students and researchers a precious means of 

gaining a first-world education tempered by third-world experience.  

2.1.5. What is E-Learning  

 One of the most popular learning environments in the information age is e-

learning. As a consequence, its efforts and experiments receive enormous attention 

across the globe. But what is E-Learning? And what does it stand for? Essentially, 

unlike traditional learning, e-learning, is another way of teaching and learning 

simultaneously.  
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The term “e” is an abbreviation of “electronic”; electronic refers to application 

of computer in the process of communication, data collection, management, 

information storage, automation and etc.   However, Roffe, believes that the term “e” 

has nothing to do with electronics and is referred to (Roffe 2002): 

• Engagement of the learner; 

• Enhancement of learning ; 

• Experience of exploration; 

• Ease of use; 

• Empowerment of the learner to control the learning schedule; 

• Execution of learning program. 

The term e-learning is currently used to describe the use of computer 

technology to support learning. Several synonyms have been used over the years to 

describe the same activity. These include (Waight, Willging et al.; Romiszowski 

2004; Khan 2005; Tait, Tait et al. In Press (2008)): 

• Computer-based learning,  

• Computer-aided learning,  

• Computer-assisted instruction, electronic learning,  

• Learning technology and, more recently,  

• Technology-enhanced learning 

• Technology Based Training (TBT) 

• Web-Based Learning (WBL),  

• Internet-Based Training (IBT),  

• Advanced Distributed Learning (ADL),  

• Web-Based Instruction (WBI),  

• Online Learning (OL)  

• Open/Flexible learning (OFL). 

• Network learning 

• Distance learning 

• Distributed learning 
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Since the introduction of the term “E-Learning” it seems that it has became the 

unifying term to describe all above terms. (www.learnativity.com; Romiszowski 

2004.) 

The term “e-learning” has been used in many articles, in some of them THE 

definition is given and in the others the author relies on the readers’ knowledge and 

assumes they know what it meant. For instance: 

“Rosenberg (2000) defines e-learning as a combination of training and 

knowledge management. Training is the way in which the instruction is 

transmitted in order to shape the learning process, whereas knowledge 

management refers to the use of additional information and performance 

support tools that help the students to learn and improve their work.” 

(Andrade, Ares et al. 2008) 

“E-learning combines education functions into electronic form and provides 

instruction courses via information technology and Internet in e-Era.”(Tzeng, 

Chiang et al. 2007) 

“Wentling et al. (2000) classifies e-learning as the acquisition and use of 

knowledge distributed and facilitated primarily by electronic means, p. 5” 

(Shih, Feng et al. 2008)  

“E-learning is the continues  assimilation of knowledge and skills by adults 

stimulated by synchronous and asynchronous learning events—and sometimes 

Knowledge Management outputs—which are authored, delivered, engaged 

with, supported, and administered using Internet technologies.” (Morrison 

2003) 

Hence, by studying the literature a more general definition can be derived 

(table 2.1) stated by Romiszowski (2004) which is the definition being used in this 

thesis.  

According to this definition E-learning can be either a solitary, individual 

activity, or a collaborative group activity; also encloses both synchronous (real-time) 

and asynchronous (flexi-time) communication modes. This dimension of the 

http://www.learnativity.com
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definition is quite clear in the case of collaborative group learning activities. But in 

case of individual learning, consider the learner as communicating (interacting) with a 

distant information source. Then ask whether that distant source is being accessed 

during the actual learning (in real-time) or, alternatively, has the source been 

“attained” (through download, which can be equivalent to borrowing or buying a 

book), so as to be available at the learning location for study at any desired time 

(flexi-time) (Romiszowski 2004).  

E-learning recognizes the rise of a new age in educational terms. It concedes 

the challenges of diversity in programs and learners. Moreover, by another definition, 

in e-learning instructions and acknowledge can be delivered via all electronic media 

such as the Internet, intranets, extranets, and hypertext/hypermedia documents 

(Govindasamy 2002). Indeed, by means of computer and Web technologies, e-

learning is a new dynamic learning mode of traditional learning.  

Table 2. 1 A structured definition of e-learning (Romiszowski 2004) 

 

INDIVIDUAL               

SELF-STUDY 

Computer-based instruction 

/ Learning / Training 

GROUP 

COLLABORATIVE 

Computer-Mediated 

Communication 

ONLNE STUDY 

Synchronous 

Communication 

(“REAL-TIME”) 

Surfing the Web, Accessing 

Websites to obtain information 

or to learn (knowledge or skill) 

Chat rooms with(out) video 

(Electronic Whiteboards) 

Audio/Video Conferencing 

OFFLINE STUDY 

Asynchronous 

Communication 

(“FLEXI-TIME”) 

Using standalone courseware, 

Downloading materials from 

Internet for later study (LOD, 

Learning Object Download) 

Asynchronous communication 

by e-mail, discussion lists or a 

Learning Management System 

(Blackboard) 

2.1.6. Self Regulatory Learning  

Online learning is so effective and well provided in today’s life that it is 

difficult to argue against importance. Barr (1995) mentioned that obviously it is 

moving from representing an instruction paradigm to becoming a learning paradigm, a 
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difference is made in pedagogical theory (Johnson R. D. 2007). In an instructional 

paradigm, a specific methodology and a specific body of knowledge determine what 

the teacher does, such as planning, choice of content, the lessons given and assigned 

tasks. Contradictory, the teacher with a learning perspective support students and the 

students themselves actively discovering knowledge and construct it. Accordingly 

Stephenson (2001) stated that students themselves set the boundaries and define the 

task inn the learning paradigm. This lack of traditional lectures and activity is the 

primary issues in online learning. Hence for a successful online learning, the complex 

system needs to be developed, providing sufficient planning which involves a high 

degree of flexibility that allows student the ability to manage (Jonsson B. 2005). 

During the past decade, teachers and researchers have gained important insight 

into online learning. A book that Stephenson (2005) has edited, provides a wide-range 

of what has been discovered about e-learning during the last 10 years and guidelines 

for its success. Also Coomey and Stephenson (2001) summarized different learning 

strategies and suggest a paradigm grid for online learning. The paradigms involved 

are briefly presented in figure 2.2 (Jonsson 2005). They have suggested four basic 

perspectives or approaches:  

a) Specified and teacher-controlled learning activities,  

b) Teacher-controlled but open-ended or strategic learning,  

c) Learning activities managed and specified by the learner,  

d) Learner-managed and open-ended or strategic learning.  

Each of these four approaches can be described in connection with a particular 

characteristic, involvement, dialogue, control, support and teachers’ role. Figure 2.2 is 

a summary of the “online paradigm grid” for online courses suggested by Coomey 

and Stephenson (2001) based on one hundred research reports and articles (Johnson 

R. D. 2007); which can be referred as a system of coordinates:  

• First quadrant (upper right): the teacher specifies the learning tasks (such 

as case studies) and the principle learning goals, but the learner control 

how they work, like in peer-group collaboration.  

• Second quadrant (upper-left): the teacher tightly specifies the activities and 

outcomes including the online (text) content, time schedule, deadlines, 

exchanges, with little possibilities for own initiative of the learner. 
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• Third quadrant (lower-left): direction, outcomes, purpose, field and level 

are set by the teacher or start with task-defined activities. The learners 

explore access and use any specific material in line with the direction set 

by the teacher. After completion of the “set-learning” the students continue 

to explore the subject area in a more unstructured manner.  

• Fourth quadrant (lower-right): the learner is in control over the generally 

direction of the learning including learning outcomes as well as longer 

terms goals; personal goals, i.e. reasons for the studies, important learning 

outcome. Courses characterized in this quadrant are those which give the 

learner the most freedom of choice concerning goals, outcome and his/her 

progress. 

D: Teacher controls dialogue and    
interaction
I: Learner rarely influences content
S: Teacher controls the materials & 
deadlines
T: Instructor

D: Teacher sets out general 
responsibilities
I: Task-focused learner-managed groups
S: Tutor provides advice on task’s nature
C: Learner conducts tasks, Varity of 
sources
T: Coach

D: Teacher-led and learners-managed 
parts
I: Mostly individual activities from 
online texts
S: Online or occasionally face-to-face
C: Learner controls spec. goals and 
activities
T: Guide

D: Self or peer-group directed, many 
choices
I: Total involvement in learning activities
S: Teacher is in the background, 
feedback
C: Learner determines goals and 
outcomes
T: Facilitator

Specified learning activities

Open-ended or strategic learning

Te
ac

he
r-

C
on

tro
lle

d Learner-M
anager

D = Dialogue, I = Involvement, S = Support, C = Control, T = Teachers role

Figure 2. 2 Online paradigm grid 

Source: (Coomey and Stephenson, 2001 cited by Jonsson, 2005) 

The most desirable characteristic of e-learning is that it can be personalized 

and therefore, variety of students with different skill can use this system (Schiaffino, 

Garcia et al. 2008). The essence of this tactic is that each student has his/her own 

method of learning and they can study and learn according to their own pace. 

Therefore, it can be assumed that e-learning is a self directed learning (SDL) 
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supported by educational philosophy of constructivism (Alonso, López et al. 2008; 

Lee and Lee 2008; Wang 2008). According to constructivism since knowledge 

generation is accomplished through individual experience, maturity and interaction 

with one’s environment, e-learning is an active process of information.  

One of the teaching design theories for implementation of constructivism in 

educational philosophy is self regulatory learning. It started by submitting documents 

electronically and its continuance depends on learner’s experience, knowledge and 

interest in self-regulatory learning (Lee and Lee 2008, Alonso, López et al. 2008, 

Schiaffino, Garcia et al. 2008, Wang 2008). Corno and Mandinach (1983) believed 

that self regulatory learning is when learners have intention to learn the subjects (Lee 

and Lee 2008). 

2.1.7. Pros and Cons of E-Learning 

In essence, e-learning is the most recent evolution of distance learning; a 

learning situation where instructors and learners are separated by distance, time, or 

both (Raab, Ellis et al. 2002). E-learning uses network technologies to create, 

promote, deliver, and facilitate learning with no time and place constraint. The 

benefits of e-learning have been discussed in many articles (Alexander 2001; 

Carswell 2002; Khan 2005; Rovai 2006; Johnson, Hornik et al. 2007; Liao and Lu 

2008;  Aczel, Peake et al. In Press (2007); McVeigh In Press (2008); Tait, Tait et al. 

In Press (2008)). Bouhnik and Marcus (2006) listed four advantages: 

• Freedom to decide about the time of learning, 

• Lack of dependence on lecturer ‘s time constraints, 

• Freedom to express thoughts, and ask questions 

• Accessibility to the online course material  

In addition, Capper (2001) inscribed e-learning benefits as follows (Liaw S. S. 

2007): 

• Whenever: learning programs can be accessed at any proper time,  

• Wherever: no need for face-to-face interaction,  

• Asynchronous interaction: Interactions can be more concise and it is possible 

to keep track of discussions, 
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• Group collaboration: due to the shared electronic conversations and 

discussions there is possibility for groups to work together  

• New educational approaches: Many new opportunities and learning strategies 

become economically feasible by use of online courses. Online courses also 

can provide unique occasions for teachers and learners to share idea and 

innovations. 

Besides it cost and time saving, which is mentioned by most researchers 

(Carswell 2002; Khan 2005; Johnson, Hornik et al. 2007; Liao and Lu 2008; Aczel, 

Peake et al. In Press (2007); McVeigh In Press (2008); Tait, Tait et al. In Press 

(2008)), another mentioned benefit of e-learning was that students can learn in their 

own pace and method of learning (Alexander 2001; Schiaffino, Garcia et al. 2008; 

Waight, Willging et al.; Roffe 2002; Rovai 2006). Students have different learning 

pattern; some process information pensively while others are dynamic; some prefer 

abstract material while others prefer tangible models; some study progressively while 

others study according to their moods.  

Meanwhile the flexibility of e-learning is significant. Flexibility of e-learning 

can be considered from different perspectives for instance, self-directed pace 

(McVeigh In Press (2008)), just-in-time learning (Liaw and Huang, 2000; Rosenberg, 

2001; Jonsson 2005; Waight, Willging et al.; Zhang, Zhou et al. 2006), flexibility of 

format (Littlejohn, Falconer et al. 2008; Zhang, Zhou et al. 2006). From which 

flexibility of format, ease of storage and retrieval are of the consequences of digital 

resources (Littlejohn, Falconer et al. 2008). The effect of media on learning was 

offered in several researches. It was shown that different media types have different 

efficiencies on what a learner can recall; therefore combination of media is favorable.  

In general from 100 % of the learning material we can remember: 

• Reading: 10%, 

• Hearing: 20%, 

• Seeing: 30 %, 

• Hearing and Seeing: 40 % 

• Hearing, Seeing and interacting 80%, 



 33

As a result, having a well prepared content can motivate learners and increase 

the learning success (Rovai 2006; Roffe 2002; Waight, Willging et al.; Johnson, 

Hornik et al. 2007; Tait, Tait et al. In Press (2008); Alexander 2001; Liao and Lu 

2008) 

Despite the perceived benefits of e-learning mentioned above, and the growth 

of its market in recent years, research indicates that a high rate of students who 

commence e-learning courses do not finish them (Dutton 2002). Statistics believe that 

not all e-learning programs are effective. It can be seen that 70% of learners starting 

online course will never finish it. Carr (2000) noted that dropout rates are often 10 to 

20 percentage points higher in distance education courses in comparison with 

traditional courses (Rovai 2006).  

There are many reasons for learners’ dissatisfaction in e-learning programs 

(Alexander 2001; Roffe 2002; Bouhnik and Marcus 2006; Rovai 2006; Johnson, 

Hornik et al. 2007; Liaw 2007; Andrade, Ares et al. 2008; Levy 2008; Sun, Tsai et al. 

2008). Some of them classified by Bouhnik and Marcus (2006): 

• Lack of an encouraging framework for students to learn, 

• High level of self-discipline is mandatory,  

• Lack of a learning atmosphere,  

• Minimum level of contact and discussion among students also lack of 

interpersonal and direct interaction among students and teachers, 

• Less efficient learning process in comparison to face to face learning method, 

students should dedicate more time to learn the subject matter.  

Even though e-learning is just in time, but it requires a perfect time 

management in both synchronous and asynchronous interaction.  On the other hand 

lack of personal contact with teachers and learners is a major issue of these programs. 

Meanwhile, it is very difficult for learners to get used to learn from a computer 

display; as a matter of fact it is so unpleasant and unhealthy in comparison with 

reading from books. Therefore it can be seen through history that in comparison with 

traditional learning the drop out rate is high.  

2.2. Intention Based Models 
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In this section the intentions based models, which are applicable for analyzing 

learners’ attitudes toward e-learning, will be discussed. The main aim is to understand 

how to improve e-learning satisfaction, behavioral intention, and to enhance learning 

effectiveness. 

2.2.1. Developing Effective E-Learning Environment 

Internet is a suitable and ideal medium for scattering learning content. As 

mentioned earlier e-learning is one of the most popular learning environments in this 

information age. Consequently, e-learning efforts and experiments are receiving 

enormous attention across the globe. Therefore, increasing effectiveness of the e-

learning environment is one of the most practically and theoretically important issues 

in both educational engineering and information system fields (Lee and Lee 2008)  

Text-based learning content is often boring for students and can prevent them 

from obtaining a clear understanding of the subject matter (Zhang, Zhao, Zhou, & 

Nunamaker, 2004 cited by Monahan, McArdle et al. 2008). However, since in 

presentation of course content by means of multimedia techniques learners are 

involved with their learning activities, this issue can be improved (Monahan, McArdle 

et al. 2008). 

In general, e-learning environment should provide incentives for learners to 

accumulate learning experience.  There are two types of constructivist learning 

theories, cognitive constructivism and social constructivism, (Hirumi, 2002; Liaw, 

2004). Based on social constructivism, social design of an online learning 

environment must provide a safe and comfortable space, in which learners are willing 

to share information. Also, the learning environment must offer students the 

possibility to collaborate and communicate with others (Wang 2008). 

Considering all the factors for developing e-learning environment four 

elements had been taken into account by Liaw and Huang (2007): environmental 

characteristics, environmental satisfaction, learning activities, and learners’ 

characteristics (figure 2.3).  
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Figure 2. 3 Factors of developing E-Learning 

Source: (Liaw S.S. and Huang H. M. 2007)  

In e-learning environments, a high-level communicative environment can be 

created by environmental characteristics as synchronous or asynchronous interaction, 

(Jonsson 2005; Liaw, Chang et al. 2006; Johnson, Hornik et al. 2007; Ozdemir and 

Abrevaya 2007; Selim 2007; Liaw, Huang et al. 2007 b; Aczel, Peake et al. In Press 

(2007); Lee in Press (2007); Andrade, Ares et al. 2008;  Monahan, McArdle et al. 

2008; Shih, Feng et al. 2008; Sun, Tsai et al. 2008; Wang 2008); which allows 

learners not only to share information; but also to determine how to retrieve useful 

information. Moreover; environmental satisfaction will improve learners’ perceptions 

of technology which can result to promote their participation in the learning 

processes. Furthermore, with the use of electronic environment both learners and 

instructors have the possibility to share their knowledge and experience (Morrison 

2003; McVeigh In Press (2008)). In essence; it can be seen that users are less 

interested toward the technology when they feel less self-confident using it. 

A major factor that affects individual usage of information technology is 

personal attitudes. In other words; a more appropriate e-learning environment can be 

developed when users’ attitude toward it is clear. Liaw’s (2002) believed that user 

attitudes toward computer and Internet technologies can be categorizes into three 

major measurements: affective; cognitive; and behavioral measurements (Liaw 2007). 

Liaw and Huang (2003) stated that affective measurement (such as perceived 

enjoyment) and cognitive measurement (such as perceived self-efficacy and perceived 

usefulness) have a positive effect on the behavioral measurement (such as behavioral 
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intention to use e-learning as a teaching or learning tool) (Liaw et al.; 2007; Levine & 

Donitsa-Schmidt, 1998; Liaw, 2002; Zhang & Espinoza, 1998; Liaw 2007). In other 

words, cognitive feelings can affect individual behavior (B. Smith and Rawstorne 

2000; Vuorela and Nummenmaa 2004; Liaw, Chang et al. 2006; Ozdemir and 

Abrevaya 2007; Tzeng, Chiang et al. 2007; EL-Deghaidy and Nouby 2008; Greene, 

Moos et al. 2008; Shih, Feng et al. 2008; Smarkola 2008; Wu, Tennyson et al. 2008; 

Gladun, Rogushina et al. In Press (2008); Wan, Wang et al. In Press (2008)). 

On the other hand, Rosenberg (2001) classified e-learning into three 

fundamental criteria:  

• first; e-learning is networked; and therefore it is competent for updating; 

storage/retrieval; distribution; and sharing of instruction or information;  

• second; it is transferred to the end user via Internet technology;  

• third; it focuses on the broadest view of learning that exceeds beyond the 

traditional paradigms of training (Sanderson 2005).  

Thus; in e-learning; learning activities gather around learner’s self-sufficiency 

and interactive learning actions. Additionally, learning instruction is based on 

multiple media formats. Furthermore; it also offers cooperative learning opportunities 

between the learner and the learners and instructors. Based on Rosenberg’s approach; 

e-learning offers more prospect to improve problem solving capabilities; enhancing 

high order thinking skills; and achieving learning effectiveness (Chen, Lee et al. 

2005). 

Liaw (2004) suggests three deliberations while designing an effective e-

learning environment; learner characteristics; instructional structure; and interaction. 

Passerini & Granger (2000) believed that the first step is to identify learner 

characteristics; such as attitudes; motivation; belief; and confidence (Liaw et al. 

2007). Essentially; e-learning offers greater autonomy and control over learning 

environments (Liaw, Huang et al. 2007 b; Liaw In Press (2007); Fu, Su et al. In Press 

(2008)). In other words; users have more opportunities for knowledge construction 

and self-regulated learning in e-learning environments (Vuorela and Nummenmaa 

2004; Liaw and Huang 2007; Lim, Lee et al. 2007; Liaw, Huang et al. 2007 b; Lee 

and Lee 2008; Fu, Su et al. In Press (2008)). As for instructional structure; multimedia 
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instruction enables learners to expand their cognitive skills; such as ability to use 

obtained concepts for reasoning and implication and flexible capability to apply 

conceptual knowledge to novel situations (Spiro et al.; 1995 cited by Liaw et al.; 

2007). An e-learning environment engages four types of interaction: learner–content, 

learner–instructor, learner–learner, and learner– interface (Chou, 2003; Moore, 1989). 

Learner–instructor and learner–learner interactions can be combined as learner–

people interaction, or social interaction (Liaw & Huang, 2000; Moallem, 2003). 

Consequently, the reciprocal activity in a learning environment can be simplified into 

learner–people, learner–content and learner–interface interaction (Wang 2008). 

Finally, With regard to the level of mentioned interactions, Collis (1995) and 

Latchem, Mitchell, and Atkinson (1994) find that higher frequency of interaction 

leads to greater effectiveness (Liaw 2007; Liaw and Huang 2007; Lim, Lee et al. 

2007; Wang 2008). 

Accordingly, learners’ self-efficacy; multimedia formats/environments; and 

interaction environments (teacher-assistant learning) (Figure 2.4) are the three 

considerations in designing effective e-learning environments (Liaw, Huang et al. 

2007 b; Liaw In Press (2007)). 

 
Figure 2. 4 Considerations for developing effective E-Learning 

Source: (Liaw S. S. 2007) 

2.2.2. Attitudes Toward E-Learning 

Despite the potential technology augmentation, the development of this novel 

learning method is challenging. Attitudes are often conventional in educational world 

and students feel more comfortable and confident with traditional systems. Often 
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there is resistance to change and past experiences affect individuals’ interpretations. It 

was mentioned by Akerlind & Trevitt (1999) and Shaw & Marlow (1999) that is 

students’ use of the technology is affected by their experience and this can affect their 

judgment and make them have negative attitudes toward this educational method 

(Vuorela and Nummenmaa 2004). 

Many universities are introducing e-learning for authentic learning and 

enhance learning performance; while other schools are hopping onto this paradigm 

shift simply because they need to stay in this market and compete with others 

(Govindasamy; 2002). While instructors and learners exhibit more positive attitudes 

toward e-learning, their intention to use this system increases (Liaw, in press cited by 

Liaw et al., 2007). Indeed, individuals’ behavioral intention to use e-learning is 

affected by their positive attitude toward these programs.  

Smith et al. believed that even though the concept of attitude towards 

computer technologies is recognized as a critical determinant in the use and 

acceptance of computer technology (Shih 2008); there is no single; universally 

accepted definition of attitude construct (Liaw et al.; 2007). Triandis (1971) suggested 

that attitude consist of affective; cognitive; and behavioral components (Liaw 2002; 

Liaw 2007). The affective component is the feeling or emotion which includes 

statements of likes or dislikes toward certain objects. The cognitive component refers 

to statements of beliefs. In other words, an individual holds a belief that a certain 

object can increase significantly the quality of her/his output (Alonso, López et al. 

2008). And finally, the behavioral component is what an individual actually does or 

intends to do (Liaw 2002; Liaw et al. 2007). 

2.2.3. Technology Acceptance Model 

Davis F.D. (1989) proposed Technology Acceptance Model (TAM) which 

explains and predicts individual's acceptance of a technology. This theory has been 

adopted from Fishbein and Ajzen's (1980) Theory of Reasoned Action (TRA), 

suggesting that individuals’ social behavior is motivated by their attitude toward 

performing a specific behavior, a function of one's beliefs about the outcome of 

performing that behavior and an evaluation of the value of each of those outcomes. 

According to TRA, behavior determines directly by the intention to perform, since 
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people behave as they intend to do, within the available context and time (Moon and 

Kim 2001; Liaw In Press (2007)). This model appears to be the most promising 

direction in the attempt to surmount a problem of underutilized systems and found out 

users’ perception to use a system (Moon and Kim 2001; Liaw, Chang et al. 2006; Ong 

and Lai 2006; Liaw, Huang et al. 2007 b; Tuu, Olsen et al. 2008; Lee in Press (2007); 

Liaw In Press (2007); Mahdizadeh, Biemans et al. In Press (2007)). Davis et al. 

(1989) however, found a better predictor of intentions to use a technology than TRA, 

TAM (Davis 1989; Moon and Kim 2001; Tuu, Olsen et al. 2008; Liaw In Press 

(2007)).  

TAM predicts three factors determining user acceptance of technology: 

perceived usefulness, perceived ease of use and behavioral intentions. Davis et al. 

found that both perceived usefulness and perceived ease of use directly arbitrate 

behavioral intentions (Figure 2.5). In turn, behavioral intention is a strong predictor of 

actual use (Davis et al., 1989). 

 
Figure 2. 5 Technology Acceptance Model (TAM) 

Source: (Mahdizadeh H. , Biemans H. et al. 2007) 

Davis defined perceived usefulness as “the degree of which a person believes 

that using a particular system would enhance his or her job performance” and 

perceived ease of use as “the degree of which a person believes that using a particular 

system would be free of effort” (Davis 1989; Moon and Kim 2001; Ong and Lai 

2006; Liaw 2007; Liaw, Huang et al. 2007 b; Lee in Press (2007); Liaw In Press 

(2007)).   
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According to Davis et al.; 1989; Venkatesh; 1999; 2000; Venkatesh and 

Davis; 1996; 2000; Venkatesh and Morris; 2000; perceived usefulness has a positive 

effect on behavioral intention to use (Ong C. S. and Lai J. Y 2004). Furthermore in 

accord with Agarwal and Prasad; 1999; Davis et al.; 1989; Hu et al.; 1999; Venkatesh; 

1999; 2000; Venkatesh and Davis; 1996; perceived ease of use is expected to 

influence perceived usefulness and behavioral intention to use; either directly or 

indirectly (Ong C. S. and Lai J. Y 2004). 

2.2.4. Theory of Planned Behavior 

Ajzen’s (1989) Theory of Planned Behavior (TPB), identify attitudes toward 

the behavior as one important determinant of subsequent actual behavior (B. Smith 

and Rawstorne 2000; Hsu, Yen et al. 2006; Shih 2008). It can be said that this theory 

is a link between attitude and behavior which has emerged as a promising framework 

for the study of human behavior, including technology adoption and usage (Vuorela 

and Nummenmaa 2004) 

This theory was developed from the theory of reasoned action (Fishbein & 

Ajzen, 1975) and is one of the most predictive persuasion theories. It has been applied 

to studies of the relations among beliefs, attitudes and behavioral intentions in various 

situations (B. Smith and Rawstorne 2000; Vuorela and Nummenmaa 2004; Hsu, Yen 

et al. 2006; Shih 2008; Smarkola 2008; Tuu, Olsen et al. 2008). 

TPB has been widely applied across a range of disciplines such as 

marketing/consumer behavior, leisure behavior and medicine (Ajzen, 1991). This 

model has also been applied to study the adoption of new technologies such as e-

learning (e.g. Mathieson, 1991; Taylor & Todd, 1995; Harrison, Mykytyn & 

Riemenschneider, 1997; Morris & Venkatesh, 2000; Venkatesh, Morris & Ackerman, 

2000) (Carswell 2002) 

TPB uses direct measures of attitudes, subjective norms (such as others’ 

influence on a person’s behavior), and perceived behavioral control (the extent to 

which users have control over their behavior). These attitudes are determined by the 

person’s internal and external constraints to predict intention and in turn behavior 

(Smarkola 2008; Vuorela and Nummenmaa 2004; Carswell 2002). In other words, 
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perceived behavioral control refers to the insight of internal and external behavioral 

constraints. while external behavioral constraints consists of the resources and 

opportunities available to individuals for engaging in a specific behavior, internal 

behavioral constraints include the personal knowledge and skills required to perform 

this specific behavior,. External behavioral constraints differs according to learners 

limitations in using the same learning medium (Shih 2008). 

Many researches (i.e. Armitage and Conner (2001) and Conner and Armitage 

(1998)) subjected quite a lot of extensions and modifications to improve the predictive 

and exploratory power of TPB (Tuu, Olsen et al. 2008). One of the weaknesses of this 

theory has been the ability of social norms to explain intention or behavior (Ajzen, 

1991). To recover this weakness, some researchers have made a division between 

normative (social, subjective or injunctive) and informational (descriptive) social 

influences (i.e. Armitage & Conner, 2001; Cialdini, Reno, & Kallgren, 1990; Sheeran 

& Orbell, 1999) (Tuu, Olsen et al. 2008). 

2.2.5. Social Cognitive Theory 

Research has stressed out the social cognitive theory in order to understand the 

relationships between personal, behavioral, and environmental influences (Bandura, 

1986, 1997), this model helps to promote students practices and skills of self-

regulated learning (Wang and Wu 2008). 

Social Cognitive Theory (SCT) proposed by Bandura (1977, 1978, 1982, 

1986). This theory has been widely applied to explain goal-directed human behavior. 

Many prior studies have applied SCT to examine the determinants of computer usage 

or performance (Compeau& Higgins, 1991, 1995a; Compeau, Higgins,&Huff, 1999; 

Johnson&Marakas, 2000; Shih 2008; Wang and Wu 2008). It suggests that successful 

self-regulated learners have higher motivation (personal influences), employ better 

learning strategies (behavioral influences), and respond more appropriately to 

situational demands (environmental influences) (Pintrich & Schunk, 2002; Wang & 

Lin, 2007a). The social cognitive perspective on self-regulation plays an important 

role in academic online learning (Wang and Wu 2008). 
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SCT represents a wide approach to understanding human behavior and 

advanced capacities for learning. According to SCT, learning is affected by previous 

experience. Individuals learn from the consequences of their own actions and others’ 

proceedings and develop new behavioral routines and therefore cognitive structures. 

When actions turn out to have positive outcomes, they tend to reinforce those 

cognitive habits and structures, if not individuals adjust their own cognition and 

practices to produce more positive outcomes. These produce behavioral rules that will 

be used as guides in future situations. In this way, past experience serves to shape 

future actions via cognitive processes they engage when facing new contexts (Wan, 

Wang et al. In Press (2008)). 

Bandura (1986, p. 391) defined self-efficacy as ‘‘people’s judgments of their 

capabilities to organize and execute courses of action required to attain designated 

types of performance. It is concerned not with the skills one has but with judgments of 

what one can do with whatever skills one possesses’’. Thus, the personal efficacy 

judgments of Web-based learning are rooted in the cognitive processes of learners in 

their adaptation learning behavior (Lee and Lee 2008). SCT provides a theoretical 

link between cognitive (including self-efficacy and outcome expectations) and 

affective (including affect and anxiety) factors in goal-directed human behavior. 

Bandura (1986) stated that there is a positive relationship between outcome 

expectations and personal affect for an essential behavior and (Shih 2008; Wan, Wang 

et al. In Press (2008)). Moreover as Compeau et al. (1999) declared that this affect 

represents the positive attitudes of individuals towards particular behaviors (Shih 

2008).  

2.2.6. 3-Tier Technology Used Model 

In creation of an appropriate e-learning environment, understanding users’ 

attitudes toward e-learning is vital. Essentially, methods of evaluating e-learning 

cannot be assessed using a single linear methodology. In other words; there is a need 

to build a multidisciplinary approach to investigate individual attitudes toward e-

learning (Liaw 2002; Liaw, Chang et al. 2006; Liaw 2007; Wang 2008). The 

measurement of e-learning must incorporate different aspects of user perceptions to 

form a useful analytical instrument (Wang 2003).  
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3-TUM (three-tier technology use model) is a conceptual approach for 

investigating user perceptions toward Internet technologies and information (Liaw; in 

press cited by Liaw S. S. 2007). The initial concept of 3- TUM was derived from 

TAM (Technology Acceptance Model). As mentioned earlier, TAM is a popular 

approach for surveying user attitudes of information technologies such as e-learning 

(Davis 1989; Moon and Kim 2001; Liaw and Huang 2003; Ong and Lai 2006; Liaw, 

Huang et al. 2007 b; Littlejohn, Falconer et al. 2008; Smarkola 2008; Sun, Tsai et al. 

2008; Wang and Wu 2008; Lee in Press (2007); Mahdizadeh, Biemans et al. In Press 

(2007)). TAM suggests that behavioral beliefs; perceived ease of use and perceived 

usefulness determine an individual’s behavioral intention to use technologies. 3-TUM 

integrates multidisciplinary perspectives that included motivation; social cognitive 

theory (SCT); theory of planned behavior (TPB); and technology acceptance model 

(TAM) (Liaw 2007, Liaw, Chang et al. 2006).   

 
Figure 2. 6 The three-tier Use Model (3-TUM) 

Source: (Liaw ; 2007) 

Based on 3-TUM (Figure 2.6), individual attitudes toward information 

technology divide into three different tiers:  

a. Tier of individual experience and system quality;  

b. Affective and cognitive tier; 

c. Behavioral intention tier.  

The first tier evaluates how individual experience and system quality have an 

influence on individual affective and cognitive components. The affective and 

cognitive tier investigates how affective and cognitive components can reform 

individual behavioral intentions. And the third tier, the behavioral intention tier, 

predicts individual behavioral intention to use technology for a particular purpose (a 

case in point is technological environment as learning educational tool or) (Liaw S. 

S.; Huang H. M. et al. 2006; Liaw S. S. 2007; Liaw 2007; Liaw, Chang et al. 2006). 
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From the research of Liaw et al. (in press), each tiers have positive effect on the tier 

next to it (Liaw 2007). 

2.2.7. Expectation Disconfirmation Theory 

A major determinant of e-learning success is user’s intention to continue using 

an e-learning service. While initial use of the e-learning service is the important 

primary step toward realizing e-learning success, an eventual e-learning success 

depends on its continued use.  

Expectancy (EDT) disconfirmation theory or disconfirmation of expectation 

theory, proposed by Oliver (1980), is a consumer behavioral model that is widely 

used in the research of explaining and predicting consumer satisfaction and the 

repurchase intention. EDT theorizes that consumer’s post-purchase satisfaction is a 

function of pre-purchase expectation and expectancy disconfirmation. Meanwhile, 

Satisfaction is believed to influence post-purchase attitude and repurchase intention 

(Bhattacherjee 2001; Hsu, Yen et al. 2006; Shih 2008). EDT has been adopted in the 

IS literature to explain the relationships among expectation, disconfirmation, and 

satisfaction with IT practices (e.g., Bhattacherjee, 2001; McKinney et al., 2002; 

Bhattacherjee and Premkumar, 2004). Also over the time this model has been used to 

validate the change in users’ beliefs and attitude regarding IT usage (Hsu, Yen et al. 

2006; Shih 2008). 

 
Figure 2. 7 Expectancy disconfirmation theory 

Source: (Roca J. C., Chiu C. M. et al. 2006). 

The EDT model assumes that consumers’ degree of satisfaction is an outcome 

of a five-step process illustrated in Figure 2.7 (Oliver, 1980 cited by Chiu C. M, Hsu 

M. H. et al. 2004). First, consumers form an initial expectation of a specific product or 
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service prior to purchase or use. Second step is their initial consumption. After they 

accept and use that product or service, they form perceptions about its performance 

according to their main attributes. Third, they compare their perceptions of 

performance with their prior expectation levels and determine the degree to which 

their expectations are confirmed. Expectations could be positively disconfirmed 

(perceived performance exceeds expectations), confirmed (perceived performance 

equals expectations), or negatively disconfirmed (perceived performance falls short of 

expectations). Fourth, they form a feeling of satisfaction or dissatisfaction according 

to their disconfirmation level. A moderate satisfaction level will be maintained by 

confirmation, improved by the delight of positive disconfirmation, and deteriorate by 

the disappointment of negative disconfirmation. Finally, satisfied users form 

intentions to reuse the product or service in the future, while dissatisfied consumers 

discontinue using it (Chiu C. M, Hsu M. H. et al. 2004; Roca J. C., Chiu C. M. et al., 

2006; Pizam 1993; Hsu, Yen et al. 2006; Shih 2008). 

2.2.8. Decomposed Expectancy Disconfirmation Theory 

The Decomposed Expectancy Disconfirmation Theory model has been 

tailored from the EDT and consumer behavior literature including the theoretical 

findings from preceding IS usage and success researches (Chiu, Hsu et al. 2005). 

Perceived performance and disconfirmation are the two major post-usage constructs 

of EDT. As explained previously, perceived performance is known as customer’s 

perception of how product performance accomplishes their requests, requirements, 

and desires (Pizam 1993; Liaw 2007). According to Davis’s, 1989, research in IT 

field, perceived performance (usability) signifies perceived usefulness, perceived ease 

of use, and perceived compatibility. On the other hand McKinney et al. (2002) was 

exploring the user and customer satisfaction literature from IS and Marketing points 

of view; by combining these two aspects information quality and system quality were 

the major constructs of perceived performance and disconfirmation (Johnson, Hornik 

et al. 2007; Chiu, Hsu et al. 2005; Roca, Chiu et al. 2006; Hsu, Yen et al. 2006; Shih 

2008l; Bhattacherjee, 2001). At the same time perceived performance has been 

elucidates as information quality and system quality and service quality by Khalifa & 

Liu (2002) and Hsu et al. (2003). Meanwhile, McDougall and Levesque (2000) 
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evaluated service quality and perceived value as satisfaction’s causal factors (Chiu, 

Hsu et al. 2005). 

As depicted in Figure 2.8, in the Decomposed EDT model for users 

continuance in the e-learning context, perceived performance is decomposed into 

usability, quality and value (Chiu C. M, Hsu M. H. et al. 2004). In accord with this 

model these three factors can theoretically be three distinct constructs.  

 
Figure 2. 8 Decomposed EDT 

Source: (Chiu C. M, Hsu M. H. et al. 2004) 

2.2.8.1. Usability 

Perceived usability is defined by the International Standards Organization 

(ISO) (1998) as ‘‘the extent to which a product can be used by specific users to 

achieve specific goals with effectiveness, efficiency, and satisfaction in a specific 

context of use’’ (Roca, Chiu et al. 2006; Wang 2008). Three factors are identified in 

usability: usefulness, ease of use, and compatibility. Davis et al. (1989) theorized that 

people build positive attitudes toward using computer systems based on cognitive 

evaluation of how it will improve their performance (Chiu C. M, Hsu M. H. et al. 

2004). Bhattacherjee (2001) applied EDT to examine cognitive belief and affect 
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influencing an individual’s intention to continue use in field of online banking 

services. The results suggested that perceived usefulness was a significant 

determinant of user satisfaction (Bhattacherjee, 2001; Roca, Chiu et al. 2006; 

Willging et al.). 

2.2.8.2. Quality 

The effect of perceived quality on satisfaction has been divided into three 

dimensions: information quality, system quality, and service quality (Roca, Chiu et al. 

2006; Sun, Tsai et al. 2008). 

Information quality is concerned with timeliness, relevance, and accuracy of 

information generated by an information system (DeLone and McLean 1992). Results 

indicated that information quality had a significant effect on user satisfaction, which 

in turn, was significantly related to customer loyalty (Lee and Lee 2008; Chiu, Hsu et 

al. 2005; Roca, Chiu et al. 2006). 

Seddon (1997) believed that System Quality is concerned with whether or not 

there are ‘‘bugs’’ in the system, ease of use, reliability of the user interface, response 

rates in interactive systems, quality documentation, and quality and maintainability of 

the program code (Chiu C. M, Hsu M. H. et al. 2004; Liaw and Huang 2003; Lee and 

Lee 2008; Fu, Su et al. In Press (2008); Liaw In Press (2007); Liaw, Huang et al. 

2007b; Roca, Chiu et al. 2006; Liaw, Chang et al. 2006; Hsu, Yen et al. 2006; Shih 

2008; Liaw 2007) 

Parasuraman, Zeithaml, and Berry (1985) suggested that service quality is 

derived from the comparison between what the customer feels should be offered and 

what is offered (Chiu C. M, Hsu M. H. et al. 2004). Lately,  In recognition of the 

expanded role of IS department and the importance of information systems (IS) and e-

commerce, researchers have begun to comprise service quality as a measure of IS 

satisfaction and therefore its success (Chiu C. M, Hsu M. H. et al. 2004). 

2.2.8.3. Value 

Value is an abstract concept which its meaning vary according to context. In 

consumer behavior, perceived value has been defined as ‘‘the consumer’s overall 
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assessment of the product utility based on perceptions of what is received and what is 

given’’ (Zeithaml, 1988 cited by Chiu C. M, Hsu M. H. et al. 2004). In terms of 

personal value presented by Rokeach (1973), value refers to ‘‘an enduring belief that 

a specific mode of conduct or end-state of existence is personally or socially 

preferable to an opposite or converse mode of conduct’’. He has classified values into 

two categories: terminal and instrumental (Chiu C. M, Hsu M. H. et al. 2004).. 

Terminal values are concerned with preferred final stage (goals), for example, 

happiness and a comfortable life, while instrumental values are related to the ways of 

behaving to obtain goals, such as broadminded and capable (Roca, Chiu et al. 2006; 

Johnson, Hornik et al. 2007; Chiu, Hsu et al. 2005; Levy 2008). 

2.2.8.4. Disconfirmation 

As stated by many researchers (such as Oliver, 1980; Olson and Dover, 1979; 

Tse and Wilton, 1988), disconfirmation refers to the discrepancy between an 

individual’s perceptions of a product or service performance and his or her 

expectation level (Chiu C. M, Hsu M. H. et al. 2004).  

Swan and Trawick (1981) found that in an application of EDT, 

disconfirmation had a significant effect on satisfaction (Chiu, Hsu et al. 2005). 

Bhattacherjee (2001) found that disconfirmation is an important determinant of user 

satisfaction with the online banking system (Bhattacherjee, 2001). Also in an 

application of EDT to the study of satisfaction with Internet-based services, Khalifa 

and Liu (2002) found that disconfirmation is significantly associated with satisfaction 

(Chiu C. M, Hsu M. H. et al. 2004). 
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Chapter Three 

Methodology 
 

3. Chapter Three: Methodology 

Previous chapters have given an idea about literature review, also relevant 

theories about intention to use a technology were discussed. This chapter will provide 

detailed and sufficient idea of method used in this thesis followed by the emerged 

conceptual model. Further the research questions will be specified.  

3.1. Theoretical Framework 

There are many models applicable in studying user’s intention to continue use 

of computer technologies such as e-learning. Meanwhile many researchers from 

psychology and information system fields have acknowledged significant variables 

dealing with e-learning. Among them, the Technology Acceptance Model (Davis, 

1989), and the expectation disconfirmation theory model (EDT) (Bhattacherjee, 2001; 

Chiu C. M, Hsu M. H. et al. 2004; Smarkola 2008) have partially contributed to 

understand e-learning success (Sun, Tsai et al. 2008); and are mainly used to measure 

individual attitudes, beliefs and intentions. 
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However, it was advised to use a multidisciplinary approach to investigate 

individual attitudes toward e-learning (Liaw; 2002; 2007; Wang; 2003; Liaw 2007, 

Liaw, Chang et al. 2006). Therefore, Liaw’s (2002)  3-TUM approach is more 

applicable.  

Although 3-TUM is a parsimonious model and a good predictor of computer 

usage, the DEDT is a more extended model for better understanding the user’s 

intention to continue use computer technologies (Smarkola 2008; Liaw, Chang et al. 

2006). 

3.2. Conceptual Framework 

In this research the model proposed by Liaw S. S. (in press, 2007) for 

investigating satisfaction, behavioral intention, and e-learning effectiveness among 

users will be used (Figure 3.1) (Liaw S. S., In press 2007). According to this model, 

learners’ characteristics and environmental factors will affect perceived satisfaction 

and perceived usefulness.  Meanwhile, the environmental characteristics will affect 

perceived e-learning effectiveness as well. Consequently, perceived satisfaction and 

perceived usefulness, will positively affect learners’ behavioral intention of e-learning 

programs. 

 

Figure 3. 1 A model of satisfaction, behavioral intention, and effectiveness toward e-learning 
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Source: (Liaw S. S. 2007).  

On the other hand form the extended decomposed EDT model; we can 

conclude that perceived usability, quality, value and usability, quality and value 

disconfirmation (Figure 3.2) had significant effects on satisfaction, which in turn was 

a strong predictor of users-continuance intention. It implies that an understanding of 

what usability, quality, and value mean to users offers establishing long-term 

relationship with users (Chiu C. M, Hsu M. H. et al. 2004). 

 

Figure 3. 2 Decomposed EDT 

Source: (Chiu C. M, Hsu M. H. et al. 2004) 

Perceived usability, quality, and value are essential in explaining and 

predicting users’ satisfaction in a certain contexts. Therefore, e-learning providers 

should develop a long-term strategy to improve these factors to service, maintain and 

enhance users’ loyalty. (Chiu C. M, Hsu M. H. et al. 2004). 

As it can be figured out from the literature that one of the most important 

factors in usage of information technology (such as e-learning) is customer’s attitude. 

On the other hand by understanding users’ attitude toward e-learning we can create 

more appropriate environment for learners and this will lead to increase satisfaction. 

Learners’ satisfaction is the most important factor for having a successful e-learning 

program in universities potential competitive market. 
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In this research 3-TUM and Decomposed EDT approach will be combined 

(Figure 3.3) in order to have a better view of customer satisfaction and the 

continuance intention of e-learners in Iranian universities. 3-TUM model has been 

used by Liaw (2007) for investigating satisfaction, behavioral intention, and e-

learning effectiveness among users. This model shows that learners’ characteristics 

will influence learners’ perceived satisfaction and perceived usefulness of a product. 

The conceptual model also shows that environmental characteristics will affect 

perceived satisfaction, perceived usefulness and e-learning effectiveness. The 

perceived satisfaction and perceived usefulness, will positively affect learners’ 

behavioral intention of e-learning usage. 

On the other hand form the extended EDT model; we can conclude that 

perceived/decomposed usability, perceived quality and perceived value had 

significant effects on satisfaction, which in turn was a strong predictor of users-

continuance intention. It implies that an understanding of what usability, quality, and 

value mean to users offers the promise of establishing long-term user relationships. 

Affective and 
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(Chiu C. M, Hsu 
M. H. et al. 2004)

3-TUM

( Three-Tier Use 
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(Liaw  2007)

 
Figure 3. 3 The conceptual model being used in this thesis 
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Consequently the following research questions will be answered: 

• What are the factors affecting learner’s satisfaction? 

• What is the effect of e-learning systems on e-learner’s intention of using e-

learning? 

• What is the learners’ intention in Iran? Do they intend to continue e-

learning programs or quit these courses? 

3.3. Research Design / Purpose 

The research design is a roadmap for conducting the marketing research 

project that specifies the fundamental procedures obtaining the information needed to 

structure and solve the marketing research problem; this design should perfectly suit 

the purpose of the research. Malhotra (2006, 2007) classified this design as 

exploratory and conclusive (Figure 3.4) (Malhotra and Peterson 2006; Malhotra 

2007). 

Research 
Design

Exploratory Conclusive

Descriptive 
Research

Causal 
Research

Cross-Sectional 
Design

Longitudinal 
Design

Single 
Cross-Sectional 

Design

Multiple 
Cross-Sectional 

Design  

Figure 3. 4 Classification of Marketing Research Designs 

Source: Malhotra (2007) Page. 79 
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The primary objective of exploratory research is providing an overview of the 

problem that  researcher is dealing with; which is used when a problem must be 

defined more precisely, to classify appropriate courses of action or gaining additional 

insights before an approach can be developed. Exploratory research on the other hand, 

is conducted on a small and non-representative sample, so findings should regard 

hesitantly. This method is used when the researcher wants to build blocks for further 

research, while the primary data are qualitative in nature and analyzed accordingly. 

Conclusive research is typically more formal than exploratory research; it is 

designed to assist the decision makers in determining, evaluating and selecting the 

best course of action in the situation they are facing. In this research it is assumed that 

the researcher has precise understanding of the problem; its objective is to test 

specific hypotheses in order to examine specific relationships. Table 3.1 illustrates a 

summary of differences between Exploratory and Conclusive research designs.  

Table 3. 1 Differences between Exploratory and Conclusive Research  

 Exploratory Conclusive 
Objective:  To provide insights and 

understanding 
To test specific hypotheses and 
examine relationships 

Characteristics: Information needed is defined 
only loosely 

Research process is flexible 
and unstructured 

Sample is small and non-
representative 

Analysis of primary data is 
qualitative 

Information needed is clearly 
defined  

Research process is formal and 
structures 

Sample is large and 
representative  

Data analysis is qualitative  

Findings/ Results: Tentative Conclusive 
Outcome: Generally followed by further 

exploratory or conclusive 
research 

Findings used as input into 
decision making 

  As it is shown in figure 3.4, conclusive research design is either descriptive or 

causal and descriptive. As its name implies, the major objective of descriptive 

research is to describe a market characteristic. This research is applicable when the 

researcher has primary knowledge about the problem (Saunders, Lewis et al. 2000); 

usually it describes the customer and the market and measure the frequency of 
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behavior (Malhotra and Peterson 2006; Malhotra 2007). Descriptive studies are 

common for focusing on consumer perception, behavior studies, intention and market 

characteristic studies. On the other hand causal research is a type of conclusive 

research in which the objective is acquiring relationship’s cause and effects. A 

comparison between these three basic research designs can be seen in Table 3.2. 

Table 3. 2 A comparison of Basic Research Designs 

 Exploratory Descriptive Causal 
Objective: Discover ideas and 

insights 
Describe market 
characteristics or 
functions 

Determine cause and 
effect relationships 

Characteristics: Flexible 

Versatile 

Often the front end of 
total research design 

Marketed by the 
prior formulation 
of specific 
hypotheses 

Preplanned and 
structured design 

Manipulating of one 
or more independent 
variables 

Control of other 
mediating variables 

Methods: Expert surveys 

Pilot surveys 

Secondary data 
(analyzed 
qualitatively) 

Qualitative research 

Secondary data 
(analyzed 
qualitatively) 

Surveys 

Panels 

Observational and 
other data 

Experiments 

 The purpose of this thesis is e-learners’ intention to continue e-learning 

programs; the problem that exists in this field is that the dropout rate is high and 

usually e-learners quit in the middle of the program. The literature in this field is rich, 

we have a clear understanding of the problem and there are many theories which 

explain the learners’ continuance intention to use a technology. Therefore this 

research would be categorized as descriptive conclusive research design.  

 As it can be seen in Figure 3.4, descriptive researches are further divided into 

cross-sectional and longitudinal designs. In cross-sectional design data is gathered 

from any given sample of population elements which is also called as sample survey; 

which is the most frequently used descriptive design within which the selected group 
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of respondents is measured only once. From other point of view, in longitudinal 

design we are involved with a fixed sample of population. The main difference is that 

in this design, data will be collected repeatedly on the same variables during a specific 

period. The main advantage of this method is the ability to detect changes, since 

respondents and variables are the same and we just gather the data before and after 

their consumption (Malhotra and Peterson 2006; Malhotra 2007). 

 When we draw a single sample of respondents from a target population we 

call it single cross-sectional design in comparison with multiple cross-sectional design 

in which two or more samples are obtained, often these samples will acquire at 

different times over long intervals.  

 However, as in this thesis we are interested in obtaining a picture of e-

learners’ intention at one snapshot of time, single cross-sectional design is more 

appropriate. 

3.4. Research Design Data / Approach 

According to Figure 3.5, two types of data can be collected in a marketing 

research (Malhotra and Peterson 2006; Malhotra 2007). 

 

Figure 3. 5 Classification of Marketing Research Data 

Source: Malhotra (2007) 
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The data which are collected to address a specific marketing research problem 

is referred as primary data. On the contrary sometimes we can use the data which has 

already been collected for other purposes. The second type of data is referred as 

secondary data (Saunders, Lewis et al. 2000). The difference between these two types 

of data is summarized in table 3.3.  

Table 3. 3 A comparison of Primary and Secondary Data 

 Primary Data Secondary Data 

Collection purpose For the problem at hand For the problems 

Collection process Very involved Rapid and easy 

Collection cost High Relatively low 

Collection time Long Short 

Primary data categorized into qualitative and quantitative research (Malhotra 

and Peterson 2006; Malhotra 2007). While qualitative research provides insight and 

understanding of the problem setting, by some form of statistical analysis quantitative 

research tries to verify the relationship between the data. Table 3.4 illustrates the 

difference between these two types of research. Quantitative research is an iterative 

process which is done via evaluating evidence, restating theories and hypotheses, and 

preparing technical advances.  

Table 3. 4 Qualitative versus Quantitative Research 

 Qualitative Research Quantitative research 
Objective: To gain a qualitative 

understanding of the 
underlying reasons and 
motivations 

To quantify the data and 
generalize the results from the 
sample to the population of 
interest 

Sample: Small number of non-
representative cases 

Large number of representative 
cases 

Data Collection: Unstructured Structures 
Data Analysis: Non-statistical Statistical 
Outcome: Develop an initial 

understanding 
Recommend a final course of 
action 

 The main purpose of this research is to identify the factors influencing the 

learners’ intention to continue e-learning programs in Iran and calculate the level of 

their satisfaction from these educational environments. Two previously developed 
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models are going to be applied on Iranian universities offering e-learning courses and 

the hypotheses will be re-evaluated. Consequently, based on the descriptions this 

thesis will base on quantitative research. 

 Quantitative research are further divide into descriptive and causal; according 

to the explanations stated by Malhotra (2006, 2007) in the previous section, it was 

concluded that this research is a descriptive research.  

Statistical surveys are used to collect quantitative information about items in a 

population. Respondents are asked to answer to the questions about their behavior, 

intentions, attitudes, demographic and lifestyle characteristics. Opinions or factual 

information are the focal point of a survey, depending on its purpose; however, many 

surveys entail administering questions to individuals. When the questions are 

administered by a researcher, the survey is called a structured interview or a 

researcher-administered survey. When the questions are administered by the 

respondent, the survey is referred to as a questionnaire or a fixed-alternative survey. 

In fixed-alternative questionnaire, which is used in this thesis, respondents should 

select the answers from a predetermined set of responses.  Even though the 

respondent may be unable or unwilling to answer the survey questions, the 

questionnaire is simply administered and the retrieved data will be very reliable since 

responses are limited to the stated alternatives (Malhotra and Peterson 2006; Malhotra 

2007).  

3.5. Research Strategy 

According to Yin (1994), five research strategies are available that researchers 

can use them on a basis of their research approach characteristics (Yin 1994); and 

each strategy can be used for all three purposes, exploratory, descriptive or causal. 

Table 3.5 demonstrates relevant situations for different research strategies.  

Table 3. 5 Relevant situations for different research strategies (Yin, 1994) 

Strategy From the research 

question 

Require control over 

behavioral events? 

Focus on 

contemporary 

events? 
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Experiment How, Why Yes Yes 

Survey Who, What, Where, 

How, How much 

No Yes 

Archival analysis Who, What, Where, 

How, How much 

No Yes / No 

History How, Why No No 

Case study How, Why No Yes 

As stated by Yin (1994), experiments help formulating the problem and vitrify 

concepts rather than developing conclusive evidence. In this method one or two 

variables are investigated in isolation; this type of research is not applicable in our 

research as the variables should be studied without isolation.  Archival analysis has no 

control over behavioral events, this strategy can be used to describe the occurrence of 

a phenomenon and predict convinced outcome which is not the case in this thesis. 

Historical research however relies on the past documents and cultural artifact 

(Malhotra 2006). Yin (1994) defines case studies as an empirical inquiry that 

investigates a contemporary phenomenon within its real-life environment, especially 

when boundaries between phenomenon and context are not clearly evident.  

Nevertheless, surveys involve with a large number of respondents using a pre-

designed questionnaire (Malhotra 2007). 

Since this study is based on a quantitative approach and the data will be 

gathered from the large scale of learners studying e-learning courses by mean of pre-

designed questionnaire, survey strategy is appropriate.  

3.6. Chapter Summary 

In this chapter the conceptual model which is going to be investigated in this 

research was given. Also the theoretical basis behind the research purpose, approach 

and strategy was discussed. The research design of this thesis is depicted in figure 3.6. 

This design illustrates a brief blueprint of the whole process of this thesis.  
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Figure 3. 6 Research Design 
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Chapter Four 

Data Gathering 

 

4. Chapter Four: Data Gathering 

In previous chapter the conceptual model has been conversed in this chapter 

the types of interaction in e-learning courses in Iran and the population will be 

discussed; besides the questionnaire design, sample section and data gathering 

method will be explained. 

4.1. Type of Interaction 

Even though distance education does not have any unique definition, all 

practitioners and researchers have an agreement about key characteristics of it; 

separation of instructor and learner, use of media and two-way communication 

between parties (Mood, 1995 cited by Carswell 2002). 

In e-learning programs, students and instructors are separated in space. Since 

no predetermined place is needed to meet, scheduling educational activities will be 
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more flexible. Dissimilarity between synchronous and asynchronous distance 

education is as a result of special and temporal separation.  

Synchronous distance education consists of real-time interaction between 

student and instructor, even if they are in different places. In this type of interaction, 

technological tools such as teleconferencing, videoconferencing and Internet chat 

rooms facilitate synchronous education. On the other hand, asynchronous distance 

education dismisses the image of the classroom by designing an educational 

environment with no real-time interaction between student and instructor. In this type 

of interaction, there maybe a delay of hours or days between a question or comment 

and the responses from instructors or other students. By use of different 

communication mediums limitations of asynchronous distance education can be 

resolved (Carswell 2002). 

Although asynchronous distance education has increased in use, most 

technology-mediated research on distance learning has been about synchronous 

environment or an environment with mixed synchronous and asynchronous features, 

where students have the opportunity to have real-time interact with their classmates 

and instructors in person or via computer technologies (Carswell 2002).  

 Due to the problems with the bandwidth and internet speed, most universities 

in Iran prefer to have high quality records from classes and deliver them to the 

learners via the web; therefore, most lectures are held offline. However, if the learners 

have any problems and question about the lecture they can ask by means of chat 

rooms, or email. Also, there will a physical classroom which is held on a monthly 

basis in which the learners could attend and ask their questions directly from the 

instructor in a face-to-face interaction. However, all the final exams will be held in 

real classrooms. Therefore in Iranian universities we can see a combination of 

synchronous and asynchronous interaction between students and instructors. 

4.2. Population 

In Iran many governmental universities are offering e-learning programs: 

• Tarbiat Modares University 

• Tehran University 
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• Hadith University 

• Amir Kabir University 

• Ferdousi University in Mashhad,  

• Shiraz University 

• Elm-O-Sanaat University 

• Khaje Nasir University 

Meanwhile other governmental universities are planning to start these 

programs such as Payam Noor University, Sharif University, and Isfahan University.  

In order to distribute my questionnaire I have contacted all the universities 

which already encompass e-learning programs. Among which I did not get any 

response form the last 3 universities. Shiraz University did not response to any of my 

calls or letters. Elm-O-Sanaat University required my supervisor to go there in person 

and signed a letter of obligation in order to assure that I will hand them the output of 

my research. Khaje Nasir University declined to participate. They said since they have 

started the program recently (2 years ago), there is no way that I can distribute the 

questionnaires. Therefore, I handed out my questionnaire to the remaining 5 

universities, Tarbiat Modares, AmirKabir, Hadith, Tehran and Ferdousi University 

(Mashhad University).  

4.3. Data Collection Method 

Since survey methods are valid techniques to assess individuals’ perception 

(Levy 2008); and as it has been determined earlier it is an appropriate method for this 

research, the data was obtained based on questioning respondents. Respondents are 

asked variety of questions regarding their behavior, intentions, attitudes, demographic 

and lifestyle characteristics. These questions may be asked verbally (personal 

interview, telephone), in writing (mail) or via computer or a combinations of them 

(Malhotra 2007).  

In personal interview selected people will be interviewed in person by a 

trained interviewer in a face-to-face interaction. In telephone interview the selected 

people (sample) are interviewed on the telephone.  
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However in self-administered survey, a questionnaire will be left with product 

or delivered to the customer, which has three types: a) mail survey, b) computer 

delivered and c) intercept studies (Malhotra 2006, 2007).  In mail survey the 

questionnaire can be conducted via ordinary mail or mail panels. In computer 

delivered questionnaire the data will be gathered by means of intranet, internet and 

online services. And in intercept studies, researcher uses the traditional paper 

questionnaire or computer delivered questionnaire.  

Even though self administered surveys require high computer security, or may 

lead to low response rate with extreme skewed responses and accurate mailing list, it 

is a rapid method of data collection with low cost and minimal staff requirement and 

the geographical covering can be expanded easily. Therefore data collection of this 

research was based on self administered survey.  

From many studies we cans see that lower cost, faster feedback, and fewer 

missing data are the advantages of questionnaire using the Internet (Liaw 2002). 

Fixed costs consist of preparing the survey instrument and cover letter and setting up 

the database. Variable costs consist of printing, papers, collection, and so on. In 

accord with faster feedback, Nowack (1997) indicated that the Internet provides a 

faster access method for response and feedback (Liaw 2002). Additionally, Fowler 

noted that the use of computer delivered questionnaires is beneficial since it reduces 

data entry errors and increases the response rate (Levy 2008). Also as stated by 

Stanton (1998), missing data would be lower for data records collected using the Web 

in comparison with that of traditional paper and pencil surveys. As, in Internet and 

Web systems, missing data can be well controlled by use of computer-programming 

languages (Liaw 2002). Moreover, while using computer delivered questionnaire for 

collecting data, the responses can be collected directly into computer text files and 

easily transferred into statistical software, such as SAS, SPSS or LISREL. Therefore, 

data entry error will be reduced in this method.  

Thus, this study utilized the intercept studies survey to collect data from the 

study participants. Initially, the questionnaires were distributed in Tarbiat Modares, 

Mashhad and Amir Kabir Universities during their final exam period. But since paper 

works and getting universities (Hadith and Tehran universities) approval took so 

much and the final exams were over, in order to get in touch with the learners the I 
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had to put my questionnaire on web. Therefore, for those two universities the data was 

collected via a text data file by a CGI (Common Gateway Interface) program that was 

written by PHP scripts. The data file was directly transferred from the text file format 

into Excel, SPSS and LISREL data file format. 

Computer anxiety, confidentiality and data safety are major concerns in 

collecting data using the Web (Liaw 2002). Computer anxiety refers to the user’s 

computer experience and frequency of computer usage therefore since all the learners 

use the web to download the course materials or attending virtual classes, this was not 

an issue. About confidentiality and data safety, I asked the universities to upload the 

link of the questionnaire on their university websites, where only e-learners have 

access; therefore in this way only e-learners were able to see and fill the 

questionnaire. 

4.4. Questionnaire Design  

The data for this research was gathered by means of questionnaire. The 

questionnaire has been derived, modified and combined from Liaw (2007) and Chiu 

et al. (2004) research. Besides demographic information and computer experience, 10 

factors were mentioned in Liaw’s (2007) 3-TUM approach consisting learners’ 

characteristics, self efficacy, perceived satisfaction, perceived usefulness, system 

quality, interactive activity, effectiveness, multimedia environment, satisfaction and 

continue intension. Meanwhile, 8 phases were proceeded in Decomposed EDT in 

order to measure the variable of this approach (Chiu C. M, Hsu M. H. et al. 2004). 

These 8 phases are perceived usability and disconfirmation, perceived quality and 

disconfirmation, perceived value and disconfirmation, satisfaction and continues 

intension. All the questions were combined together, repeated questions were 

eliminated, questionnaire was translated into Persian and several adjustments were 

made to ensure the linguistic equivalence. In general the first part of the 

questionnaire, personal information consists of 21 items, second part, 3-TUM 

approach was covered with 24 items and the last part of the questionnaire, 

Decomposed ETD included 37 items. A summary of the questionnaire can be seen in 

table 4.1. 

 



 66

Table 4. 1 Summary of questionnaire 

Sections Component Items
Demographic information and Computer Experience   
  Demographic information 9 
  Computer Experience 1 

Personal 
Information 

  Important Factors  11 
Learner Characteristics    
  Self Efficacy 7 
Environmental Factors   
  Multimedia 3 
  System Quality 3 
  Interactive Learning 3 
Perceived Satisfaction 2 
Perceived Usefulness 3 

3-TUM 

E-learning Effectiveness 3 
Usability   
  Perceived Usability 4 
  Usability Disconfirmation 5 
Quality   
  Perceived Quality 6 
  Quality Disconfirmation 6 
Value   
  Perceived Value 6 
  Value Disconfirmation 6 
Behavioral Intention   
  Satisfaction 2 

Decomposed EDT 

  Intention 2 
 

The final questionnaire included 10 major components: personal information 

(demographic information, computer and internet experience) consists of gender, field 

of study, marital status, computer experience, in which respondents were asked to rate 

the importance of some factors such as interactions, conflicts motivations, etc.; in 

learners characteristics they were asked about their self efficacy; environmental 

factors (consists of system quality, interactive activity, multimedia instructions); 

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

usability and disconfirmation; perceived quality and disconfirmation; perceived value 

and disconfirmation and behavioral intention. 
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Except personal information and learner characteristics, the rest of the 

questions were all 7-point Likert scale (from 1 which means “no experience / strongly 

disagree” to 7 referring to “highly experienced / strongly agree”). This commonly 

used psychometric scale is the most widely used scale in survey research, had been 

named after Rensis Likert. When responding to a Likert questionnaire item, 

respondents specify their level of agreement to a statement (Malhotra and Peterson 

2006; Malhotra 2007). In spite of the fact that filling this type of questionnaires is 

more time consuming, administering, constructing and understanding them is much 

easier than other scales.  

After designing the questionnaire and getting the approval from both Tarbiat 

Modares and Lulea university supervisors, the questionnaire was distributed among e-

learners in mentioned universities.  

4.5. Questionnaire Reliability 

Reliability is the measurement scope of a test consistency, over repeated tests 

about the same subject under identical conditions (Malhotra 2006). In other words it 

refers to the constancy of consequent outcomes (Yin 1994). It is concerned with the 

consistency, accuracy and predictability of specific research findings which aims to 

diminish errors. Reliability may be estimated through a variety of methods that could 

fall into two types: Single-administration and multiple-administration. A multiple-

administration method requires two administered assessments. In the test-retest 

method, reliability is estimated as the Pearson product-moment correlation coefficient 

between two administrations of the same measure. In the alternate forms method, 

reliability is estimated by the Pearson product-moment correlation coefficient of two 

different forms of a measure, usually administered together. Single-administration 

methods include split-half and internal consistency. The split-half method treats the 

two halves of a measure as alternate forms. The most common internal consistency 

measure is Cronbach’s alpha or coefficient alpha, usually interpreted as the mean of 

all possible split-half coefficients; this measure is a model of internal consistency, 

based on the average inter-item correlation (Malhotra and Peterson 2006; Malhotra 

2007). This coefficient varies from 0 to 1, and a value of 0.6 or less generally 

indicates unsatisfactory internal consistency reliability.  
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The major part of the questionnaire was derived from Liaw’s (2007) research 

of technology used model (3-TUM). The Cronbach’s alpha of Liaw’s (2007) research 

was highly accepted (α =0.97). On the other hand the second part of the questionnaire 

was derived from Chiu et al. (2004) with the coefficient alpha of 0.8.  

After designing the questionnaire and getting the approval from both Tarbiat 

Modares and Lulea supervisors, as a pilot study, the questionnaires were distributed 

among learners of e-learning programs in all 5 Iranian universities which accepted to 

cooperate. Three candidates were randomly selected from each university and were 

asked to fill the questionnaire. The collected data was first analyzed with SPSS, and 

the overall Cronbach’s Alpha was 0.911. The table below illustrates the Cronbach’s 

Alpha for each factor, it can be seen that the entire values are above 0.6.  

Table 4. 2 Cronbach's Alpha for each factor 

Factors Number of Items Cronbach's Alpha 
Self Efficacy 7 0.894 
System Quality 3 0.676 
Interactive Activity 3 0.831 
Multimedia Instruction 3 0.867 
Satisfaction 4 0.854 
Usefulness 3 0.719 
Effectiveness 3 0.889 
Perceived Usability 4 0.869 
Usability Disconfirmation 5 0.902 
Perceived Quality 6 0.877 
Quality Disconfirmation 6 0.913 
Perceived Value 6 0.945 
Value Disconfirmation 6 0.955 
Continuous Intention 2 0.874 

  

4.6. Questionnaire Validity 

Validity concerned whether the findings and results are really consistent 

around the subject being investigated; also, discuses about the appropriateness of data 

collection method (Saunders et al., 2000). In accord to Yin (1994) all methods are the 

same and no one have any advantage over others. The use of several sources of 
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evidence means that the researcher has the opportunity to obtain multiple measures of 

the same phenomenon that adds validity to the scientific study.  The validity of 

research grows by number of various sources and references of evidence, it can be 

stated that different sources are highly complementary and therefore a good research 

will rely on as many sources as possible. The most important source in survey 

research is distributing questionnaire (Yin 1994). 

Reliability does not imply validity. That is, a reliable measure is measuring 

something consistently, but not necessarily what it is supposed to be measuring. In 

terms of accuracy and precision, reliability is precision, while validity is accuracy. If a 

measure is perfectly valid, it is also perfectly reliable but the opposite is not always 

true (Malhotra 2007). In other words, a reliable measure may or may not be perfectly 

valid as systematic error may still be present. In this thesis, perfectly valid 

questionnaires developed by Liaw (2007) and Chiu et al. (2004) has been used and 

merged together. Furthermore, both Lulea and Tarbiat Modares supervisors revised 

and validated the questionnaire before being distributed.  

4.7. Sample Selection 

Ethical considerations were maintained and approved for the study and 

permissions granted by all the Universities. Information was given to learners and the 

instructors including adequate information on the purpose of the research, length of 

study, how and why they were selected and what was involved. The questionnaire 

were distributed after final exams and participants were informed they had free choice 

whether to participate or not and were assured of the confidentiality and anonymity of 

the research. 

Population is the aggregate of all the elements that share some common set of 

characteristics and that encompass the purposes of the marketing research problems 

(Malhotra 2007). On the other hand, the sample is a sub group of the population 

selected for contributing in the study (Malhotra 2007). Since using the whole 

population is impossible, a sample of the population must be selected based on 

different ways and techniques. Sampling techniques provide a range of methods that 

assist in reducing the amount of the required data by considering only data from a 

sub-group rather than all possible cases or elements (Saunders, Lewis et al. 2000). 



 70

These techniques can be classified as probability versus non-probability. In 

probability sampling every element in the population has a non-zero probability of 

selection or in other words they are selected by chance. In contrary, in non-probability 

sampling technique, units are selected on the basis of personal judgment and 

convenience. 

Among the eight universities offering e-learning courses in Iran, only five of 

them agreed to participate in this research. Amongst these five, the questionnaires 

were distributed after final exams in three universities and in other two universities a 

link of the questionnaire was uploaded by the universities and the respondents were 

cable to fill them online. The online questionnaire was accessible for only two months 

and the reminder was sent to the e-learners on a weekly basis. 

The survey was conducted on 905 e-learning students in Iranian Universities. 

The questionnaire including a cover letter was distributed in the class and was 

available on the web. All participants were asked to answer a personal information 

section of the questionnaire and confidentiality of the responses was guaranteed. 

In order to find the irregularities, Mertler & Vannatta (2001) recommended 

exploring the data prior analysis (Levy 2008). Therefore, in order to avoid 

confounding variables, questionnaires with missing responses were eliminated (44 

missing responses). ‘Response-set’ is another observed irregularity in quantitative 

data collection. This abnormality occurs when a respondent mark the same score for 

entire items in the questionnaire. Kettinger and Lee (1994) believed that this 

irregularity can threat the validity of measures (Levy 2008). Therefore it is the 

researcher’s responsibility to observe the collected data and eliminate such records; 

consequently 12 responses were eliminated from the gathered data. The detail of the 

responses is available in table 4.3.  

Table 4. 3 Data gathering in details 

  
Data 
Collection 
Method 

Population Sample
Eliminating  

Missing  
Data 

Eliminating 
Response 

Set 
AmirKabir Face to Face 600 143 133 127 
Hadith Online 1100 73 70 69 
Mashhad Face to Face 600 556 534 530 
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TarbiatModares Face to Face 34 34 33 33 
Tehran Online  469 99 91 90 

Total 2803 905 861 849 
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Chapter Five 

Data Analysis 

 
5. Chapter Five: Data analysis 

 In this chapter the survey results will be presented. Initially in descriptive 

analysis, the result of demographic questions, personal information and learners’ 

characteristics will be evaluated and after that the related research questions and 

hypotheses will be evaluated.  

5.1. Descriptive Analysis 

 As mentioned earlier the study was performed among learners’ of e-learning 

programs in Iranian Universities. It was indicated that two models are going to be 

combined and evaluated; three-tier technology used model and decomposed 

expectation disconfirmation theory. Since the combined model consists of 15 factors 

at least 150 - 225 valid questionnaires are required. The data was collected from 

March till July 2008 in five Universities in Iran. Out of about 1000 distributed 

questionnaires, 905 were completed; among which 849 was valid, implying the 

response rate of 84.9% (Table 5.1). 
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Table 5. 1 Response Rate of each University 

 Data Collection 
Method 

Population 
Valid 

Sample 
Frequency Percent 

AmirKabir Face to Face 600 127 127 14.95 
Hadith Online 1100 69 69 8.12 
Mashhad  Face to Face 600 530 530 62.42 
Tarbiat 
Modares 

Face to Face 34 33 33 3.88 

Tehran  Online 469 90 90 10.6 
Total 2803 849 849 100 

Before starting the analysis of the answers and authenticity of hypotheses, 

some descriptive statistics about the personal information of the respondents, their 

computer usage and their characteristics is prepared.  

 

Table 5. 2 Respondents’ Gender 

 

 

 

    Figure 5. 1 Respondents’ Gender 

 

 

Table 5. 3 Respondents’ Age 

 

Figure 5. 2 Respondents’ Age 

 

 

Gender Frequency Percent
Male  350 41.22
Female 499 58.78
Total 849 100

Age Frequency Percent
Less than 20 199 23.44
21-30 501 59.01
31-40 79 9.31
41-50 68 8.01
Greater than 51 2 0.24
Total 849 100
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Table 5. 4 Respondents’ Marital Status 

Marital Status Frequency Percent
Married 286 33.69
Single 561 66.08
Divorced 2 0.24
Total 849 100

 

                               Figure 5. 3 Respondents’ Marital Status 

 

Table 5. 5 Respondents’ Education 

Education Frequency Percent
BA 691 81.40
MS 151 17.79
PhD. 7 0.82
Total 849 100

 

        Figure 5. 4 Respondents’ Education 

 

Table 5. 6 Respondents’ Employment 

Employment Frequency Percent
Employed 289 34.04
Unemployed 560 65.96
Total 849 100

                                                                                        Figure 5. 5 Respondents’ Employment 

 

     Table 5. 7 Respondents’ Child Care Responsibility 

 

          Figure 5. 6 Respondents’ Child  
                    Care Responsibility 

Child Care 
Responsibility 

Frequency Percent

Have Children 80 9.42 
Don't have Children 769 90.58 
Total 849 100 
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As illustrated in about tables and figures, demographic results indicate that 

41.2% of e-learners are male in comparison with 58.8% female learners. The majority 

of respondents were between 21 to 30 year old under graduates which did not get 

married. Interestingly it can be seen that 65.9% of the learners are unemployed and 

they 90.5% of them do not have any child care responsibility; therefore the majority 

of them do not have any timing issue. 

Other important concern in e-learning programs is users’ computer experience. 

It can be seen in the table below, that all the learners have at least some computer 

experience.   

Table 5. 8 Respondents’ Computer Experience 

Computer Experience Frequency Percent
Word processing and/or spreadsheet applications 181 21.32 
Typical Software applications plus web page development 181 21.32 
All above and some programming 394 46.41 
Extensive Programming Experience 93 10.95 
None 0 0.00 
Total 849 100 
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Figure 5. 7 Respondents’ Computer Experience 

The characteristic of the learners is illustrated in table 5.9; according to this 

table, conflict between class time and work commitments is one of the most important 

factors that learners have in mind.  

Table 5. 9 Learners' Characteristics 

Important factors for learners Min Max Mean 
Std. 
Dev 

Opportunity for face-to-face contact with instructor  1 3 2.19 0.70 
Opportunity for face-to-face contact with fellow 
students  

1 3 1.97 0.68 

Conflict between class time and work commitments 1 3 2.25 0.71 
Conflict between class time and childcare 
commitments  

1 3 1.82 0.69 

Course scheduling conflict  1 3 2.27 0.67 
Reduce time commuting to class  1 3 2.42 0.67 
Motivation provided by regular class meetings  1 3 2.14 0.68 
Flexibility in setting pace and time for studying  1 3 2.22 0.57 
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Better learning from hearing a lecture  1 3 1.95 0.67 
Better learning from reading the lecture materials  1 3 1.94 0.62 
Advice from advisor or other university official  1 3 2.14 0.65 

It can be seen in table 5.10, that the learners are distributed all over the 

country. Only 6 provinces in Iran (Ardebil, Qazvin, Arak, Chahar Mahal and 

Bakhtiari, Kohkiloye va Boyer Ahmad and Hormozhan) does not contain any e-

learner. Even there are 3 learners who are staying abroad; 2 respondents were from 

Dubai and 1 lives in Kuwait. 

Table 5. 10 Learners' distribution in provinces over the country 

Province Frequency Percent Province Frequency Percent 
Khorasan Razavi 405 47.70 Sistan-Baluchestan 3 0.35 
Tehran 302 35.57 Zanjan 3 0.35 
North Khorasan 22 2.60 Markazi 3 0.35 
Esfahan 19 2.24 West Azarbaijan 3 0.35 
Kerman 17 2.00 Guilan 3 0.35 
Fars 11 1.30 Lorestan 2 0.24 
South Khorasan  9 1.06 Mazandaran 2 0.24 
Khuzestan 9 1.06 Semnan 2 0.24 
Qom 8 0.94 East Azarbaijan 2 0.24 
Yazd 5 0.59 Kermanshah 1 0.12 
Ilam 5 0.59 Bushehr 1 0.12 
Hamedan 4 0.47 Qeshm 1 0.12 
Golestan 4 0.47     
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Figure 5. 8 Respondents’ Distribution over the country 

The questions that were asked from the respondents were seven-point Likert 

scale. The table below illustrates the general view of the answers given for each 

factor.  

Table 5. 11 Descriptive statistics of the respondents’ answers 

Factors Very 
Negative Negative 

Somewhat 
Negative Medium 

Somewhat 
positive Positive 

Very 
Positive 

Self Efficacy 0.9% 1.5% 5.8% 11.2% 20.0% 30.2% 30.4% 
System 
Quality 

3.8% 8.2% 14.8% 10.6% 25.4% 17.9% 19.2% 

Interactive 
Activity 

2.5% 9.3% 4.9% 10.0% 22.3% 18.1% 32.9% 

Multimedia 
Instruction 

2.6% 6.9% 2.7% 7.1% 17.3% 19.1% 44.3% 

Satisfaction 2.6% 6.6% 5.1% 11.9% 17.4% 34.7% 21.7% 
Usefulness 2.2% 1.8% 2.5% 3.8% 18.5% 24.5% 46.8% 
Effectiveness 2.8% 3.1% 4.4% 13.2% 22.0% 14.5% 40.0% 
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Perceived 
Usability 

1.9% 2.5% 4.7% 13.2% 16.0% 38.0% 23.7% 

Usability 
Disconfirmation 3.8% 7.2% 7.3% 15.7% 27.6% 24.3% 14.3% 

Perceived 
Quality 

2.1% 2.5% 6.9% 18.6% 29.0% 26.6% 14.3% 

Quality 
Disconfirmation 3.8% 5.4% 9.9% 21.8% 30.0% 19.2% 9.9% 

Perceived 
Value 

2.8% 5.2% 10.8% 32.4% 28.4% 19.8% 0.6% 

Value 
Disconfirmation 4.2% 4.4% 8.1% 18.0% 27.2% 22.1% 15.9% 

Continuous 
Intention 4.8% 2.6% 3.9% 12.6% 28.3% 24.6% 23.2% 

 

5.2. Research Questions and the Hypotheses 

The fist research question “What are the factors affecting learner’s satisfaction 

and continuance intention?” has been answered earlier during literature review. For 

this purpose two models, 3-TUM and decomposed EDT, have been chosen which 

both explain learners satisfaction and the factors influencing their intention to 

continue use of e-learning systems. Now the second research question, “How the 

chosen model is applied among Iranian e-learners?” will be discussed. As mentioned 

previously and presented below (Figure 5.9); in 3-TUM model, four constructs, self 

efficacy, multimedia instruction system quality and interactive learner activity will 

influence perceived usefulness and perceived satisfaction.  Also multimedia 

instruction, system quality and interactive learner activity have direct effect on E–

learning effectiveness. Perceived satisfaction, usefulness and e-learning effectiveness 

are considered as the influencers of continuance intentions. On the other hand in 

decomposed EDT model, perceived usability, usability disconfirmation, perceived 

quality, quality disconfirmation, perceived value and value disconfirmation are all the 

influencers of perceived satisfaction and perceived satisfactions have direct effect on 

continuance intention.  
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Figure 5. 9 The conceptual model being used in this thesis 

Based on the 3-TUM approach, below hypotheses are going to be evaluated 

trough the data analysis: 

• Ha1: E-learning satisfaction will be influenced by environmental Factors  

• Ha2: E-learning satisfaction will be influenced by learners’ self efficacy 
 

• Ha3: E-learning usefulness will be influenced by environmental Factors 

• Ha4: E-learning usefulness will be influenced by learners’ self efficacy 
 

• Ha5: E-learning effectiveness will be influenced by environmental Factors 

 

• Ha6: E-learning continuance intention will be affected by satisfaction 

• Ha7: E-learning continuance intention will be affected by usefulness 

• Ha8: E-learning continuance intention will be affected by e-learning 

effectiveness 
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But as described earlier perceived satisfaction is going to be studied by 

decomposed EDT model as well. According to this approach perceived satisfactions 

has six dimensions; perceived usability, usability disconfirmation, perceived quality, 

quality disconfirmation, perceived value and value disconfirmation. Regarding this 

model nine other hypotheses are proposed: 

• Hb1: Perceived usability is positively relate to user satisfaction 

• Hb2: Perceived quality is positively relate to user satisfaction 

• Hb3: Perceived value is positively relate to user satisfaction 
 

• Hb4: Usability disconfirmation is positively relate to user satisfaction 

• Hb5: Quality disconfirmation is positively relate to user satisfaction 

• Hb6: Value disconfirmation is positively relate to user satisfaction 
 

• Hb7: Perceived usability is positively associated with usability 

disconfirmation 

• Hb8: Perceived quality is positively associated with quality 

disconfirmation 

• Hb9: Perceived value is positively associated with value disconfirmation 

By distributing questionnaire among e-learner of five universities in Iran 

offering e-learning programs, 849 valid responses were collected and their data has 

been analyzed.    

5.3. Data Analysis Results 

An appropriate technique for investigating the mentioned hypotheses is 

Structural equation modeling (SEM); a brief explanation of this technique is given 

below. In this research SPSS, AMOS and LISREL applications were used, which the 

outputs are given the subsequent sections. 

5.3.1. Structural Equation Modeling (SEM) 

Structural equation modeling (SEM) is a statistical technique for testing and 

estimating causal relationships using a combination of statistical data and qualitative 
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causal assumptions. This view of SEM expressed by the geneticist Sewall Wright 

(1921), economists Trygve Haavelmo (1943) and Herbert Simon (1953), and formally 

defined by Judea Pearl (2000) using a calculus of counterfactuals. 

SEM is a very general statistical model which is widely used in the behavioral 

science. It is a combination of factor analysis and regression or path analysis (Hox).  

SEM is a suitable technique for confirmatory rather than exploratory modeling; 

consequently, it perfectly fit to theory testing rather than theory development. It 

regularly starts with a hypothesis, characterizes it as a model, operation the constructs 

of interest with a measurement instruments, and finally model testing.  

SEM analysis has been implemented in different software such as; PLS 

(Partial Least Square)(Hulland 1999; Haenlein and Kaplan 2004) , AMOS 

(http://www.spss.com/AMOS/) and LISREL (Linear Structural RELations) (Hox) . 

PLS is highly suited to deal with small data samples (Fornell, 1982 cited by 

Hulland 1999). Since 849 valid questionnaires is going to be evaluated in this thesis, 

PLS is not and appropriate tool. Therefore the data collected from questionnaires were 

analyzed by both AMOS and LISERL (Haenlein and Kaplan 2004).  

5.3.2. AMOS Results 

AMOS was used to perform the analysis in this study; the result is illustrated 

in table 5.12. CMIN/DF is the minimum sample discrepancy divided by degrees of 

freedom, which is called relative chi-square or normal chi-square. Some researchers 

allow values as large as 5 as being an adequate fit, but conservative use calls for 

rejecting models with relative chi-square greater than 2 or 3. By this criterion the 

present model is rejected. Also the residuals (illustrated in Appendix B) are very high.  

Table 5. 12 AMOS Model Fit Summary 

Model NPAR CMIN DF P CMIN/DF 
Default model 143 9251.133 1687 .000 5.484 

Saturated model 1830 .000 0   
Independence model 60 43572.014 1770 .000 24.617 

 
 
 

http://www.spss.com/AMOS
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5.3.3. Convergent Validity 

There is no single measure of construct validity.  Construct validity is based 

on the accumulation of knowledge about the test and its relationship to other tests and 

behaviors (Lopez-Gamero, Claver-Cortes et al. 2009). In other words, it refers to the 

degree to which scores on a test correlate with (or are related to) scores on other tests 

that are designed to assess the same construct. The concurrent validities between the 

test and other measures of the same domain are correlation measures of convergent 

validity (Scarborough, Allender et al. 2009). 

In order to reduce the error terms, convergent validity was assessed by 

comparing the model-based estimates with external measurements of the same target 

variables and the correlation among each indicator and its construct was calculated.   

The outcome used here was the Pearson correlation coefficient (Altman, 

1991); in order to achieve convergent validity, a set of model-based estimates should 

have a significant positive correlation with the survey-based estimates (Scarborough, 

Allender et al. 2009). Thus, out of 61 questions regarding to the models, only 24 

indicators remained which are valid and explain the highest variance of the sample 

and the rest of them were eliminated. The revised questionnaire is available in 

Appendix C.  

5.3.4. Exploratory Path Analysis (EPA) 

A basic method that enables drawing inferences about causal structure of data 

is referred as path analysis (Petraitis, Dunham et al. 1996; Shipley 2002; Kozak and 

Kang 2006). This model is used to explore the structure of the relations between 

measured variables in order to propose different path model (Shipley 2002).  During 

1921-1934 Sewall Wright developed this method to analyze systems of multiple 

causality (Petraitis, Dunham et al. 1996; Kozak and Kang 2006). However, despite its 

appeals, since it was beyond the statistical thinking of the times, most scientists 

ignored this concept (Petraitis, Dunham et al. 1996) and it was not used until recently 

(Kozak and Kang 2006).   

Path analysis is usually applicable when some kind of causal analysis is 

practiced. In 1970, Jöreskog provided a new theory for estimation and testing in path 



 84

analysis which was based on the maximum likelihood approach. In this theory 

parameters were estimated to minimize the difference between elements of estimated 

and observed variance-covariance matrices (whether data are standardized or not). His 

work was the basis for further development of path analysis and Structural Equation 

Modeling (SEM) (Kozak and Kang 2006).   

5.3.5. The Connection Between Multiple Regression and Path Analysis  

Multiple regression is used as a descriptive tool which is applicable in three 

types of situations (Mann 1995; Cooper and Schindler 2003): 

1. Develop a self-weighting estimating equation by predicting values for a 

criterion variable, from the values of several predictor variables; 

2. Controlling for confounding variables for better evaluation of the variables 

involvements; 

3. To test and explain causal theories, which is often referred as path analysis. In 

this approach regression is used to describe an entire structure of causal 

relationships.  

Multiple regression is an extension of the bivariate linear regression (Mann 

1995) and the generalized equation is, εββββ +++++= nn XXXY ...22110 , where:  

0β = A constant value, the value of Y when all X values are zero 

1β = The slope of the regression surface or the response surface. The β  

represents the regression coefficient associated with each iX . 

ε  = An error term, normally distributed about a mean of 0. For purpose of 

computation, ε  is assumed to be 0.  

An ordinary least-squares method is the best estimate of the linear 

relationships if the following assumptions are met (Petraitis, Dunham et al. 1996): 

a. The best functional relationships between single criterion variable, Y, and 

two or more predictor variables, 1X , 2X , …, can be explained by multiple 

regression. 
 

b. A linear relationship exists between predictors and criterion, 

...2211 ++= XXY ββ
 

c. Normal distribution of errors, in addition, they should not be correlated. 
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The dependence between regression and path coefficient often depends on the 

correlation structure. It means that the correlation structure among the predictor 

variables represent the potency of path coefficients. If the correlation structure of the 

sample and the population does not match, then regression and path coefficients will 

not estimate precise relative strength. This condition can occur when we have a non-

random sample or if analysis is based on data gathered from factorial design 

experiments. In these cases the correlation structure among the predictor variables 

will collapse (Petraitis, Dunham et al. 1996), which is not the case in this thesis.  

For calculating path coefficient often practicing multiple repeated multiple 

regression analysis on analyses on appropriate subsets of variables has been 

recommended (Cooper and Schindler 2003). 

5.3.6. Outcome of Exploratory Path Analysis (EPA) 

Since path analysis is an appropriate method for studying causal structures in 

all disciplines of science (Kozak and Kang 2006) and multiple regression is basically 

path analysis (Petraitis, Dunham et al. 1996), in this thesis, the structural relationship 

of the factors have been evaluated by multiple regression.  

Since continues intention is the single criterion (Y), in this approach, we 

initially regress the entire predictors on this criterion. Table 5.10 illustrates the out put 

of this regression in which continues intention is the dependent variable and 

interactive activity, system quality multimedia instruction self efficacy, perceived 

satisfaction perceived usefulness, e-learning effectiveness, perceived quality, quality 

disconfirmation, perceived value, value disconfirmation, perceived usability, usability 

disconfirmation are independent variables. Figure 5.10 displays this relationship.  
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Self Efficacy

Usability Disconfirmation

Quality Disconfirmation

Perceived Quality 

Environmental Factors

Continues 
Intention

Perceived Satisfaction

Perceived Value 

E-learning Effectiveness

Perceived Usefulness

Perceived Usability 

Value Disconfirmation

  

Figure 5. 10 Relationships of the First Regression, all predictors over continues intention 

 

Table 5. 13 First Regression, all predictors over continues intention 

 Model R R Square Adjusted R Square Std. Error of the Estimate 
1 0.774 a 0.599 0.593 1.930706

a. Predictors: (Constant), Interactive Activity, System Quality Multimedia Instruction Self 
Efficacy, Perceived Satisfaction Perceived Usefulness, E-learning Effectiveness, Perceived 
Quality, Quality Disconfirmation, Perceived Value, Value Disconfirmation, Perceived Usability, 
Usability Disconfirmation 

 
R-Square, coefficient of determination provides a measure of how well future 

outcomes are likely to be predicted by the model. From SPSS output, it can be 

realized that about 60 percent of the variance in continues intention of e-learning 

programs, is explained by this model, which provides a strong evidence about the 

strength of the model in explaining e-learners’ continues intention.   

Table 5.14 shows the ANOVA output of the first regression, since the 

significant value is zero, the model fits with F=95.946 

Table 5. 14 ANOVA (b) of First Regression, all predictors over continues intention 

Model   
Sum of 
Squares df 

Mean 
Square F Sig. 

1 Regression 4649.457 13 357.651 95.946 .000 a 
  Residual 3112.566 835 3.728     
  Total 7762.024 848       

 
a.  Predictors: (Constant),  Interactive Activity, System Quality Multimedia Instruction Self 
Efficacy, Perceived Satisfaction Perceived Usefulness, E-learning Effectiveness, Perceived 



 87

Quality, Quality Disconfirmation, Perceived Value, Value Disconfirmation, Perceived Usability, 
Usability Disconfirmation 

b. Dependent Variable: Continues Intention 

 

Table 5. 15 Coefficients (a) of First Regression, all predictors over continues intention 

Model 
Unstandardized 

Coefficients 
Standardized 
Coefficients t Sig. Collinearity 

Statistics 

  B Std. 
Error Beta Tolerance VIF B Std. 

Error 
1                  
(Constant) 1.253 0.418  2.995 0.003   

Self Efficacy -0.017 0.009 -0.046 -1.780 0.076 0.728 1.374
Perceived 
Satisfaction 0.192 0.020 0.358 9.655 0.000 0.349 2.866
Perceived 
Usefulness 0.103 0.027 0.121 3.763 0.000 0.466 2.144

System Quality -0.042 0.022 -0.059 -1.896 0.058 0.488 2.048
Interactive 
Activity 0.029 0.024 0.043 1.174 0.241 0.362 2.760

Multimedia 
Instruction -0.016 0.020 -0.023 -0.801 0.424 0.582 1.718

E-Learning 
Effectiveness 0.057 0.028 0.079 2.030 0.043 0.320 3.124
Perceived 
Usability 0.070 0.024 0.120 2.867 0.004 0.274 3.654

Usability 
Disconfirmation 0.013 0.017 0.031 0.748 0.455 0.286 3.496

Perceived Quality -0.014 0.015 -0.033 -0.905 0.366 0.356 2.807
Quality 
Disconfirmation -0.026 0.015 -0.068 -1.689 0.092 0.296 3.376

Perceived Value 0.042 0.019 0.100 2.251 0.025 0.246 4.072
Value 
Disconfirmation 0.082 0.016 0.234 5.195 0.000 0.237 4.225

a. Dependent Variable: Continues Intention 

Table 5.15 demonstrates the coefficients of the first regression, where the 

entire factors are predictors of continues intention. Initially significant factors were 

selected (p<0.05; t> 1.96); perceived satisfaction, perceived usefulness, e-learning 

effectiveness, perceived usability, perceived value, value disconfirmation. Among the 

selected factors, the variable with the highest t-value (Perceived Satisfaction, 9.65) 

will be chosen as dependent variable and the rest will be the predictors (table 5.16, 

table 5.17). According to the following tables (table 5.16, table 5.17) perceived 

satisfaction explains 59 percent of the variance of the other five predictors and is 

significant. The second regression is depicted as figure 5.11.   

Table 5. 16 Second Regression, 5 predictors over perceived satisfaction 
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Model R R Square Adjusted R Square Std. Error of the Estimate 
1 0.768a 0.590 0.587 3.622 

a. Predictors: (Constant), Perceived Usefulness, E-Learning Effectiveness, Perceived 
Usability, Perceived Value, Value Disconfirmation 

 

Table 5. 17 ANOVA (b) Second Regression, 5 predictors over perceived satisfaction 

Model   
Sum of 
Squares df 

Mean 
Square F Sig. 

1 Regression 15899.59 5 3179.918 242.362 .000 a 
  Residual 11060.63 843 13.121     
  Total 26960.22 848       

a. Predictors: (Constant), Perceived Usefulness, E-Learning Effectiveness, Perceived 
Usability, Perceived Value, Value Disconfirmation 

b. Dependent Variable: Perceived Satisfaction 

 

Perceived 
Satisfaction

Perceived Value 

E-learning Effectiveness

Perceived Usefulness

Perceived Usability 

Value Disconfirmation

 

Figure 5. 11 Relationships of the Second Regression, 5 predictors over perceived satisfaction 

 As clarified in table 5.18, perceived usefulness, perceived usability, value 

disconfirmation are significant with p<0.05. To execute the third regression perceived 

usefulness (t = 10.20), the highest t-value, will be selected and regress the other two 

factors on this dependent variable.  

Table 5. 18 Coefficients of the Second Regression, 5 predictors over perceived satisfaction 

Model 
Unstandardized 

Coefficients 
Standardized 
Coefficients 

 B Std. Error Beta 
t Sig. 

1                  Constant) -0.676 0.627  -1.078 0.281 
Perceived Usefulness 0.485 0.048 0.306 10.208 0.000 
E-Learning Effectiveness 0.069 0.044 0.051 1.566 0.118 
Perceived Usability 0.281 0.036 0.260 7.703 0.000 
Perceived Value 0.049 0.035 0.062 1.422 0.155 
Value Disconfirmation 0.159 0.026 0.244 6.169 0.000 
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 The third regression is evaluated as perceived usefulness being an independent 

variable and perceived usability and value disconfirmation as predictors, the outcomes 

of this regression is stated in table 5.19, 5.20 and 5.21. Perceived usefulness is 

significant (Table 5.20) and explains 39 percent of the variance of perceived usability 

and value disconfirmation (Table 5.19). According to table 5.21, since t-value of both 

predictors perceived usability (t = 16.14) and value disconfirmation (t = 4.84) are 

significant with p<0.05 (t = 1.96), value disconfirmation has a direct effect on 

perceived usability as well, the relationships of the third and last regression is 

represented in figure 5.12. 

Table 5. 19 Third  Regression, 2 predictors over perceived usefulness 

Model R R Square Adjusted R Square Std. Error of the Estimate 
1 0.630a 0.397 0.396 2.767 

a. Predictors: Perceived Usability, Value Disconfirmation 

Table 5. 20 ANOVA (b) of Third Regression, 2 predictors over perceived usefulness 

Model   
Sum of 
Squares df 

Mean 
Square F Sig. 

1 Regression 4274.032 2 2137.016 279.037 .000 a 
  Residual 6479.122 846 7.659     
  Total 10753.15 848       

a. Predictors: Perceived Usability, Value Disconfirmation 
b. Dependent Variable: Perceived Usefulness 

Table 5. 21 Coefficients (a) of Third Regression, 2 predictors over perceived usefulness 

Unstandardized 
Coefficients 

Standardized 
Coefficients 

Model 
  

B Std. Error Beta 
t Sig. 

1 (Constant) 7.159 0.410  17.474 0.000 
Perceived Usability 0.359 0.022 0.526 16.149 0.000 
Value Disconfirmation 0.065 0.013 0.158 4.845 0.000 

a. Dependent Variable: Perceived Usefulness 

Perceived Usefulness

Perceived Satisfaction

Value Disconfirmation
 

Figure 5. 12 Relationships of the Last regression (Third regression) 
 

 From regressing variables, justified model was evaluated as depicted in figure 

5.13. Therefore since the developed model was revolutionized into the justified model 
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some of the hypothesis mentioned earlier has been eliminated the rest should be 

investigated; meanwhile some new hypotheses are going to be evaluated. Table 5.22 

demonstrates the eliminated hypotheses.  

Self Efficacy

Usability Disconfirmation

Quality Disconfirmation

Perceived Quality 

Environmental Factors

Continuance 
Intention

Perceived 
Satisfaction

Perceived Value 

E-learning Effectiveness

Perceived Usefulness

Perceived Usability 

Value Disconfirmation

 
Figure 5. 13 The Justified Model 

 

Table 5. 22 Eliminated relationships according to the justified model 

Model Hypothesis Effects Refused Relationships 
Ha1 ENV  PSAT x 
Ha2 SE  PSAT x 
Ha3 ENV  PUSE x 
Ha4 SE  PUSE x 
Ha5 ENV  E x 
Ha6 PSAT  CI  
Ha7 PUSE  CI  

3-TUM 

Ha8 E  CI   
Hb1 PU  PSAT   
Hb2 PQ  PSAT x 
Hb3 PV  PSAT  
Hb4 UD  PSAT x 
Hb5 QD  SAT x 
Hb6 VD  PSAT  
Hb7 PU  UD x 
Hb8 PQ  QD x 

Decomposed 
EDT 

Hb9 PV  VD x 
CI stands for Continues  Intention; IA, Interactive Activity; ENV represents system quality, 
multimedia instruction and self efficacy; PSAT, Perceived Satisfaction; PUSE, Perceived 

Usefulness; E, E-learning Effectiveness; PQ, Perceived Quality; QD, Quality Disconfirmation; 
PV, Perceived Value; VD, Value Disconfirmation; PU, Perceived Usability and finally UD 

refers to Usability Disconfirmation. 
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 Meanwhile, besides the remaining hypotheses presented in table 5.22 some 

new ones are going to be evaluated which relate to the justified model and were not 

mentioned earlier since they did not exist in the conceptual approach; these 

hypotheses are classified as follow: 

• Hc1. Perceived value has a significant effect on continuance intention 

• Hc2. Value disconfirmation has a significant effect on continuance intention 

• Hc3. Perceived usability has a significant effect on continuance intention 

• Hc4. Self efficacy has a significant effect on continuance intention 

• Hc5. Environmental factors has a significant effect on continuance intention 

• Hc6. Usability disconfirmation has a significant effect on continuance 

intention 

• Hc7. Perceived quality has a significant effect on continuance intention 

• Hc8. Quality disconfirmation has a significant effect on continuance intention 

 

• Hc9. E-learning effectiveness has a significant effect on perceived satisfaction 

• Hc10. Perceived usefulness has a significant effect on perceived satisfaction 

 

• Hc11. Value disconfirmation has a significant effect on perceived usefulness 

• Hc12. Perceived usability has a significant effect on perceived usefulness 

• Hc13. Value disconfirmation has a significant effect on perceived usability 

5.3.7. SEM with LISREL 

Since LISREL is the most well-known tool performing analysis of Structural 

Equation Models (Haenlein and Kaplan 2004), LISREL 8.53 was used to analyzed the 

justified model and investigating the acceptance or rejection of the hypotheses 

mentioned earlier. 

The first step was to create the basic model in LISREL and define the entire 

dependent and independent constructs, as well as the justified indicators. Then the 

model was run by applying the data gathered from 849 valid questionnaires. The first 

output of LISREL is the covariance matrix which is available in Appendix D.  
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According to maximum likelihood, part of LISREL’s outputs (Appendix E), 

the relationship between all constructs (exogenous and endogenous) with their 

indicators were significant with P<0.05 (all t-values are above 20). Also it can be seen 

in the covariance matrix, PHI that the diameter is equal to 1.00, meaning that all the 

constructs are correlated with each other.  

The matrixes below (table 5.23 and table 5.24) specify BETA and GAMMA 

values. BETA matrix, consists of the construct links among the endogenous (NY-NY) 

while GAMMA matrix contains the structural coefficients between exogenous and the 

endogenous contracts (NY-NX) (Sharma 1996), for each variable the first value is the 

estimate, the second one is the error term and the third value is the t-value. As in can 

be seen in the mentioned tables, eight relationships can not be accepted (t-value<1.96) 

and the rest are significant with p<0.05 since their t-values is more than 1.96.  

Table 5. 23 BETA (NY-NY) 

  CI PSAT PUSE PU 
  ------ -------- -------- -------- 
CI - - 0.22 0.31 0 
  -0.06 -0.06 -0.07 
  3.91 5.13 -0.01 
PSAT - - - - 0.47 0.24 
   -0.06 -0.09 
      7.46 2.78 
PUSE - - - - - - 0.8 
    -0.04 
    19.69 
PU - - - - - - - - 

 

 

Table 5. 24 GAMMA (NY-NX) 

  SE ENV UD PV VD PQ QD E 
  ------ -------- -------- -------- -------- -------- ------ -------- 
CI -0.08 0 -0.06 0.19 0.41 0.09 -0.22 0.03 
 -0.03 -0.07 -0.05 -0.12 -0.19 -0.05 -0.08 -0.07 
 -3.01 -0.07 -1.18 1.55 2.17 1.71 -2.81 0.45 
PSAT - - - - - - -0.24 0.39 - - - - 0.03 
    -0.09 -0.11   -0.04 
        -2.56 3.65     0.73 
PUSE - - - - - - - - 0.02 - - - - - - 
     0.05    
     0.38    
PU - - - - - - - - 0.79 - - - - - - 
     -0.04    
          20.23       
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 LISREL output for structural model t-value is depicted in figure 5.14. It can be 

seen that eleven t-values are more than 1.96 which is the threshold coefficient value 

for accepting the relationship and the ones which are in red color, less than 1.96, are 

the ones that can not be accepted. T-values indicate acceptance or rejection of 

hypotheses, the summary of the hypotheses test results is demonstrated in table 5.25. 

Figure 5.15 illustrates the standardized path coefficient of the structural model. In all 

the mentioned figures and tables, CI stands for Continues  Intention; IA, Interactive 

Activity; ENV represents system quality, multimedia instruction and self efficacy; 

PSAT, Perceived Satisfaction; PUSE, Perceived Usefulness; E, E-learning 

Effectiveness; PQ, Perceived Quality; QD, Quality Disconfirmation; PV, Perceived 

Value; VD, Value Disconfirmation; PU, Perceived Usability and finally UD refers to 

Usability Disconfirmation. 

 
Figure 5. 14 LISREL Structural Model (t-value) 
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 Figure 5.15 shows the standardized path coefficient of the structural model. As 

verified in this figure, the correlation between the continuance intention and perceived 

usefulness is 0.31, it means that one unit change in each of them will results to 0.31 

changed in the other one. Meanwhile, the correlation between continuance intention 

and perceived satisfaction is 0.22, and the rest will be explained by other factors. The 

entire model including constructs, indicators and their standardized path coefficient is 

demonstrated in Figure 5.16. 

 

Figure 5. 15 LISREL Structural Model (Standardized Path Coefficient) 
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Figure 5. 16 LISREL Basic Model (Standardized Path Coefficient) 

 According to table 5.25, out of nineteen hypotheses, eleven were accepted and 

the other eight hypotheses can not be accepted. Therefore, there is no relationship 

between e-learning effectiveness, perceived value, perceived usability, environmental 

factors, usability disconfirmation, perceived quality and continues intention. Also 

value disconfirmation does not have any effect on perceived usefulness, same as e-

learning effectiveness on perceived satisfaction.   

Table 5. 25 Hypotheses test results ( p < 0.05 ) 

Model Hypothesis Effects Eliminated Path 
Coefficient t-value Remark 

Ha1 ENV -> PSAT x   Eliminated 
Ha2 SE -> PSAT x   Eliminated 
Ha3 ENV -> PUSE x   Eliminated 
Ha4 SE -> PUSE x   Eliminated 
Ha5 ENV -> E x   Eliminated 
Ha6 PSAT  CI  0.22 3.91 Significant 

C
on

ce
pt

ua
l M

od
el

 

Ha7 PUSE  CI  0.31 5.13 Significant 
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Ha8 E  CI  0.03 0.45 Not Significant
Hb1 PU  PSAT  0.24 2.78 Significant 
Hb2 PQ -> PSAT x   Eliminated 
Hb3 PV -> PSAT  -0.24 -2.56 Significant 
Hb4 UD -> PSAT x   Eliminated 
Hb5 QD -> PSAT x   Eliminated 
Hb6 VD  PSAT  0.39 3.65 Significant 
Hb7 PU -> UD x   Eliminated 
Hb8 PQ -> QD x   Eliminated 
Hb9 PV -> VD x   Eliminated 
Hc1 PV  CI  0.19 1.55 Not Significant

Hc10 PUSE  PSAT  0.47 7.46 Significant 
Hc11 VD  PUSE  0.02 0.38 Not Significant
Hc12 PU  PUSE  0.24 19.69 Significant 
Hc13 VD  PU  0.79 20.23 Significant 
Hc2 VD  CI  0.41 2.17 Significant 
Hc3 PU  CI  0 -0.04 Not Significant
Hc4 SE  CI  -0.08 -3.01 Significant 
Hc5 ENV  CI  0 -0.07 Not Significant
Hc6 UD  CI  -0.06 -1.18 Not Significant
Hc7 PQ  CI  0.09 1.71 Not Significant
Hc8 QD  CI  -0.22 -2.81 Significant 

Ju
st

ifi
ed

 M
od

el
 

Hc9 E  PSAT  0.03 0.73 Not Significant

5.3.8. Model’s Overall Goodness of Fit 

In SEM, if the model-implied covariance matrix is the same as the empirical 

covariance matrix, it is said that the model fits the observed data; which determines 

the degree to which the structural equation model fits the sample data (Sharma 1996). 

But since this fitness can not be evaluated with a single statistical significance, 

multiple criteria should be evaluated simultaneously. 

Chi-Square, the inferential statistical evaluation, is used for hypothesis testing, 

but this criterion depends on sample size (Schermelleh-Engel, Moosbrugger et al. 

2003); as the sample size increases the value of Chi-Square increases too. Since, in 

this thesis the sample size was 849, Chi-Square is not a good evolutional criteria. In 

the meantime, three other classes of descriptive statistical evaluations exist 

(Schermelleh-Engel, Moosbrugger et al. 2003): 

1. Overall model fit criteria are based on the difference between the sample 

covariance matrix and the model implied covariance matrix (indices: RMR ) 
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RMR, Root Mean Square Residual index is an overall badness-of-fit measure 

that is based on the fitted residuals; it is estimated on the assumption that your 

model is correct. RMR values close to zero implies a good fit. 

2. Model comparison’s issue is whether the target model is an improvement 

relative to the baseline model (indices: NFI, NNFI, CFI, GFI, AGFI).  

NFI (Normed Fit Index) , NNFI (Non-Normed Fit Index), CFI (Comparative 

Fit Index),  GFI ( Goodness of Fit Index) and AGFI (Adjusted Goodness of Fit 

Index) which is a variant of GFI using mean squares instead of total sums of 

squares in the numerator and denominator of 1 – GFI all varies from 0 to 1, 

while higher values indicate better fit.  The rule of thumb for these indexes is 

0.95 as indicative of good fit relative to the baseline model, whereas values 

greater than 0.90 are typically interpreted as acceptable fit, except for NNFI 

and CFI which 0.97 is indicative of good fit (relative to the baseline model), 

while values greater than 0.95 are typically accepted. 

3. Model parsimony (indices: RMSEA) 

RMSEA (Root Mean Square Error of Approximation), concerned with the 

discrepancy due to approximation, and therefore is a measure of approximate 

fit in the population (Schermelleh-Engel, Moosbrugger et al. 2003). By 

convention, there is good model fit if RMSEA is less than or equal to 0.05. 

There is adequate fit if this value is less than or equal to 0.08 and values more 

than 1 are not accepted. 

Table 5.26 provides the rule of thumb overview of some of the used criterions 

for goodness-of-fit indices and the values which were provided by LISREL while 

analysis. It can be seen that since most model comparison indices are above 0.97 the 

model fits good. Hu and Bentler, 1995, 1998, 1999, proved that GFI and AGFI 

indices depend on sample size and both indices decrease with the increase of sample 

size (Schermelleh-Engel, Moosbrugger et al. 2003). Therefore 0.88 is an acceptable 

value for these two indices since the sample size was large. 

Table 5. 26 Model Evaluation 
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Fit Measure Good Fit Acceptable Fit Indices 
RMR Close to zero Close to zero 0.081 
NFI .95≤NFI≤1 90≤NIF≤95 0.97 
NNFI .97≤NNFI≤1 95≤NNIF≤97 0.97 
CFI .97≤  CFI ≤1 95≤  CFI ≤97 0.98 
GFI .95≤GFI≤1 90≤GIF≤95 0.88 
AGFI Close to GFI Close to GFI 0.88 
RMSEA 0≤RMSEA≤ .05 .05<RMSEA≤ .08 0.076 
p value for test of close fit 
(RMSEA < .05) .10<p≤1.00 .05 ≤p ≤  .10 0.00 
Note. RMR= Root Mean Square Residual, AGFI = Adjusted Goodness-of-Fit-Index, CFI = 
Comparative Fit Index, GFI = Goodness-of-Fit Index, NFI = Normed Fit Index, NNFI = Nonnormed 
Fit Index, RMSEA = Root Mean Square Error of Approximation,  
 

5.4. Learners Intention in IRAN 

The last research question investigates the learner’s intention to continue e-

learning programs in Iran. For this reason the following situation is going to be 

scrutinized: 

( )⎩
⎨
⎧

=
=

positiveornegativeleftorrighteithertoskewedisusetoaspirationslearnerH
normalyddistributehasusetoaspirationslearnerH

'
'

1

0

   

SPSS output for the above test is shown in table 5.27, since p-value =0 (sig. 2-

tailed) 0H can not be accepted while 1H will be accepted. Therefore, e-learners’ 

intention to continue e-learning programs is skewed either positive or negative.  

Table 5. 27 Test Statistics (Sign Test) 

 Total Tarbiat 
Modares

Amir 
Kabir Tehran Hadith Mashhad 

Z -26.06 -5.22 -9.89 -9.17 -8.19 -19.93 
Asymp. Sig. (2-tailed) 0.00 0.00 0.00 0.00 0.00 0.00 

As it can be seen in table 5.28, in order to find out whether the e-learners’ of 

each universities have positive or negative intention toward use of e-learning; the 

frequencies of the sign test is investigated (Gibbons and Chakraborti 2003). 

According to this table the majority of the e-learners (796 out of 849) do not intend to 

continue e-learning programs, however in general out of 849, only 41 e-learners are 

determined to continue these programs and 12 students are in the middle and did not 

have any specific idea.  
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Table 5. 28 Frequencies of the Sign Test (learners’ intention to continue e-learning programs) 

Frequencies Total Tarbiat 
Modares Amir Kabir Tehran Hadith Mashhad

Negative Differences(a) 796 32 119 89 69 487 
Positive Differences(b) 41 1 7 1 0 32 
Ties(c) 12 0 1 0 0 11 
Total 849 33 127 90 69 530 

a: 4 < Continues Intention 
b: 4 > Continues Intention 
c: 4 = Continues Intention 
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Chapter Six 

Conclusion 

 

6. Chapter Six: Conclusion 

Based on analyzing the data and the findings, this final chapter consists of the 

conclusion about the propounded model. Also the implications, contributions and 

further researches will be specified. 

6.1. Contribution 

This research focused on e-learners’ intention to continue e-learning programs 

in Iranian universities. The only research which has been done about e-learning in 

Iran was “Study of teachers and students attitude toward e-learning; surveying in 

Iran’s E-learning Universities (2007), by Dr M.A. Seyed Naghavi, Maleke Ashtar 
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University”1. However, no research has been focused on the learners’ intention to 

continue these programs. This research presents imperative theoretical, practical and 

empirical contributions. 

On the theoretical side, a better conceptualization of the formation of 

continues intention has been provided by merging the two proposed models; 3-TUM 

and decomposed EDT. In 3-TUM, continues intention is measured as an influence of 

satisfaction, usefulness, effectiveness, self efficacy, and environmental factors. 

Meanwhile, decomposed EDT measures continuance intention as a result of 

satisfaction only, which is influenced by perceived/disconfirmed usability, quality and 

value. By integrating these two models, more general approach has been appraised 

which is a superior indicator to evaluate continues intention.    

On practical side, the empirical results provided a better understanding of the 

factors and their relative importance in determining continues intention of e-learners’ 

in Iranian Universities.  

 Meanwhile the empirical approach focuses on investigating learners’ 

intention in Iran which has not been scrutinized earlier.  

6.2. Conclusion 

Although at the time being in Iran solely eight universities are having e-

learning programs, the competition between them is very intense and other 

universities are going to develop this educational environment. The main driver for 

the learners’ participating these programs is, not being forced to take part in the 

national entrance exam called “Konkur”.  Therefore, universities compete not only in 

educational environment and the back bone of the e-learning systems but also in 

costumer acquisition and satisfaction by direct and indirect strategies. Hence, 

learner’s satisfaction and continuance intention would be a critical parameter for 

surviving in this emerging market.  

                                                 

1 Naghavi M. A. (Spring, 2007), Study of teachers and students attitude toward e-learning ; surveying 
in Iran’s E-learning Universities, Quarterly Journal of Research and planning in higher education, 13(1) 
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Researchers did not provide conclusive results regarding continuance intention 

factors. While many discuss about the superiority of cognitive and individual 

influencers, others argued about the disconfirmation and perceived factors. To address 

these problems, this dissertation focused on the both approaches and developed a new 

model explaining continues intention of e-learners in Iranian Universities. Figure 6.1 

demonstrated the outcome of this approach being investigated in previous chapters.    

Self Efficacy

Usability Disconfirmation

Quality Disconfirmation

Perceived Quality 

Environmental Factors

Continuance 
Intention

Perceived 
SatisfactionPerceived Value 

E-learning Effectiveness

Perceived Usefulness

Perceived Usability 

Value Disconfirmation

  
Figure 6. 1 Propound Model in Iranian Universities  

The empirical study provided sturdy support for the proposed model (Figure 

6.1). Astonishingly, analyzing the data and testing the hypothesis, show us that, e-

learning effectiveness, environmental factors, usability disconfirmation and perceived 

quality are not essential for Iranian students taking part in e-learning programs and 

these parameters has no effect on neither their satisfaction nor their continuance 

intention.  

Meanwhile, among the factors explaining perceived satisfaction, perceived 

usefulness has the most effect and after that value disconfirmation explained the 

highest correlation.  

Surprisingly it can be seen in the outcomes, that value disconfirmation have 

the highest correlation with its entire constructs; it explains 79 percent of the 

correlation of perceived usability, 47 percent of perceived satisfaction and 41 percent 

of continuance intention.   

6.3. Implications 
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This thesis has three types of implications: theoretical, managerial and 

implication for further research; which each of them will be explained sequentially.   

6.3.1. Implication for Theory 

The aim of this research was to identify the different influencers of continues 

intention of university learners, participating e-learning programs, by applying the 

existing theories. By revising the literature existing in this regard, we noticed that no 

researcher has ever investigated the continues intention in Iranian universities 

Many models existed for investigating this research among which two 

approaches were more generalized and better investigate the situation; 3-TUM and 

decomposed EDT. As a result of combining these two approaches, a new model was 

developed which is the innovation part of this research. Regarding to this propound 

model continues intention is affected by eleven indicators; perceived satisfaction, 

perceive usefulness, perceived value, perceive quality, perceive usability, value 

disconfirmation, quality disconfirmation, usability disconfirmation, e-learning 

effectiveness, self efficacy and environmental factors. Among these factors perceived 

satisfaction, perceive usefulness and value disconfirmation have the most effect on 

continues intention.  

6.3.2. Implication for Managers 

According to the aforementioned points, e-learning is competitive and ever-

growing market in Iran; therefore, universities should build and maintain sustainable 

competitive advantages in this market. According to the outcomes of the study, e-

learners are not satisfied and they do not intend to continue these programs. 

Consequently, in order to survive this market, universities should pay attention to the 

learners’ needs and requirements. As interviewed with some of the unsatisfied 

learner’s, majority of them were not pleased with the e-learning systems, in particular; 

the Internet connection which is the essence and backbone of these programs. Yet, 

universities should concentrate on the concealed parameters to figure out the reasons 

causing dissatisfaction and try to resolve them to gain more competitive advantage 

over other competitors. Furthermore, managerial priority should be to identify the 

most essential factors in accessing continues intention of e-learners.  
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The last item of the questionnaire asked the respondents to specify their 

complaint about e-learning systems, 54 respondents (23 Mashhad, 17 Hadith, 7 

Tehran and 5 Amir Kabir) filled this part. These issues can help managers to improve 

their e-learning educational systems.  

One of the problems respondents faced with e-learning education is cultural 

issue; inasmuch as e-learning is in infancy stage, learners’ relatives and friend does 

not accept them as an actual university course. However, they consider it as a kind of 

personal hobby and do not take it serious.  

On the other hand even though according to the outcome of this survey 

learners’ do not believe that e-learning effectiveness and environmental factors have 

an influence on satisfaction and continues intention, there was so many complaint 

about e-learning infrastructure. Meanwhile, learners are facing so many problems 

with internet connections, educational programs and software. As an illustration, in 

the software they use they do not have the ability to increase or decrease the volume, 

they can not rewind or play forward the virtual lectures. They object that if they want 

to listen to a part of the lecture more than one time they have to listen to the entire 

lecture as they can not play that specific part. Therefore, respondents find e-learning 

education problematic.  

Although saving time is one of the benefits of e-learning, according to the 

respondents these systems are too time-consuming due to low speed of internet 

connection. In order to exemplify one of the learners specified that he spent 3-4 hours 

trying to listen to 50 minutes lecture which was so inconvenient for him. Furthermore 

another issue was about attending the lectures. Despite learners do not need to be 

present in real physical classrooms, it is compulsory for them to log on the system at a 

specific scheduled times and attend virtual classes. Learners find this regulation so 

troubling since some face so many problems with the internet connection and logging 

in the system and some others (34 percent) are employed and can not attend the 

virtual classes at working hours. Consequently, since they were not able to attend the 

required number of lecture they will dismiss that course and are not allowed to take 

part in the final exam.   
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Another situation that learners faced with is, not having access to sufficient 

resources and not being able to communicate with their instructor at the required time. 

On the other hand, since this educational system neophyte in Iran, respondents are not 

familiar with it, its use, application and capabilities. Many learners rest on the opinion 

that instructors face the same circumstances. Learners’ criticize the course materials 

which do not differ from traditional lectures and the way the information is presented.  

6.3.3. Implication for Further Research 

The further research can be classified into two parts, theoretical research and 

university practical research.  

From the theoretical point of view, amazingly in accord with the newly 

developed model, value disconfirmation has influence on perceived usability and 

perceived usefulness. Finding out the relationship between these factors and the way 

they influence each other is of main importance.  

On the other hand as a matter of university practical research, many items can 

be investigated. The aim of this thesis is to investigate the learners’ continue 

intention; as a result it was noticed that e-learners are not satisfied with this 

educational system. As a continuance of this research one can explore the reasons for 

learners’ dissatisfaction. However, the same research can be done in different fields 

and a department of universities and measure learners continues intention in each field 

of study. This will help universities to analyze different methods of teaching and 

discover the best method.  

Another attractive research is to explore instructors’ viewpoint and their 

attitudes toward this educational system and survey the strengths and weaknesses of 

these programs.   

6.4. Limitations 

E-learning is a new educational program in Iran and still it is in its infancy 

stage. Iranian Universities has recently introduced these programs and therefore the 

respondents did not have sufficient experience about e-learning systems.  The 

majority of learners were freshmen and therefore novice users of e-learning programs. 
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Respondents limited experience and not having a wide overview of these programs 

was the main limitation in this research.  

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 107

References  
 
Alexander, S. (2001). "E-learning developments and experiences." Education + 
Training 43(4/5): 240-248. 
  
Allen, I. E. and J. Seaman (2007). "Online Nation: Five Years of Growth in Online 
Learning." Sloan Consortium. 
  
Alonso, F., G. López, et al. (2008" .(Learning objects, learning objectives and 
learning design." Innovations in Education and Teaching International 45(4): 389–
400. 
  
Andrade, J., J. Ares, et al. (2008). "Guidelines for the development of e-learning 
systems by means of proactive questions ".Computers & Education 51: 1510–1522. 
  
B. Smith, P. C. and P. Rawstorne (2000). "Differentiating computer experience and 
attitudes toward computers: an empirical investigation." Computers in Human 
Behavior 16: 59-81. 
  
Bhattacherjee, A. (2001). "Understanding Information Systems Continuance: and 
Expectation-Confirmation Model." MIS Quarterly 25(3): 351-370. 
  
Bose, K. (2003). "An e-learning experience- a written analysis based on my 
experience in an e-learning pilot project." Campus Wide Information System 20(5): 
193-199. 
  
Bouhnik, D. and T. Marcus (2006). "Interaction in Distance-Learning Courses." 
Journal of the American Society for information science and technology 57(3): 299-
305. 
  
Carswell, A. D. (2002). "Learner outcomes in an asynchronous distance education 
environment." Int. J. Human-Computer Studies 56: 475–494. 
  
Chen, C.-M., H.-M. Lee, et al. (2005). "Personalized e-learning system using Item 
Response Theory." Computers & Education 44: 237-255. 
  
Chiu C. M, Hsu M. H., et al. (2004). "Usability, quality, value and e-learning 
continuance decisions " Computers & Education 45(2005): 399–416. 
  
Chiu, C. M., M. H. Hsu, et al. (2005). "Usability, quality, value and e-learning 
continuance decisions." Computers & Education 45: 399–416. 
  
Cooper, D .R. and P. S. Schindler (2003). Business Research Method, Brent Gordon: 
McGraw Hill. 
  
Davis, F. D. (1989). "Percejved Usefulness, Perceived Ease of Use, and User 
Acceptance of Information Technology." MIS Quarterly 13(3): 318-340. 
  



 108

DeLone, W. H. and E. R .McLean (1992). "Information Systems Success: The Quest 
for Dependent Variable." Information System Research 3(1): 60-95. 
  
Dutton, J. (2002). "How do online students differ from lecture students?" JALN 6(1.( 
  
EL-Deghaidy, H. and A. Nouby (2008). "Effectiveness of a blended e-learning 
cooperative approach in an Egyptian teacher education programme." Computers & 
Education 51: 988–1006. 
  
Forman, D., L. Nyatanga, et al. (2002). "E-learning and educational diversity." Nurse 
Education Today 22: 76-82. 
  
Fu ,F. L., R. C. Su, et al. (In Press (2008)). "EGameFlow: A scale to measure 
learners’ enjoyment of e-learning games." Computers & Education. 
  
Gibbons, J. D. and S. Chakraborti (2003). Nonparametric Statistical Inference CRC 
Press. 
  
Govindasamy, T. (2002" .(Successful implementation of e-Learning Pedagogical 
considerations." Internet and Higher Education 4: 287–299. 
  
Haenlein, M. and A. M. Kaplan (2004). "A Beginner's Guide to Partial Least Square 
Analysis." Understanding Statistics 3(4): 283-297. 
  
Horton, W. Eleading: Elearning, ASTD. 
  
Hox, J. J. "An Introduction to Structural Equation Modeling." Family Science Review 
11: 354-373. 
  
Hsu, M. H., C. H. Yen, et al. (2006). "A longitudinal investigation of continued online 
shopping behavior: An extension of the theory of planned behavior." Int. J. Human-
Computer Studies 64: 889–904. 
  
Hulland, J. (1999). "Use of Partial Lease Squares (PLS) in Strategic Management 
Research: A Review of Four Recent Studies." Strategic management Journal 20(2): 
195-204. 
  
Johnson R. D., H. S., Salas E. (2007). "An empirical examination of factors 
contributing to the creation of successful e-learning environments." Int. J. Human-
Computer Studies doi:10.1016/j.ijhcs.2007.11.003. 
  
Johnson, R. D., S. Hornik, et al. (2007). "An Empirical Examination of Factors 
contributing to the Creation of Successful e-learning Environments." Int. J. Human-
Computer Studies. 
  
Jonsson, B. A. (2005). "A case study of successful e-learning: A web-based distance 
course in medical physics held for school teachers of the upper secondary level." 
Medical Engineering & Physics 27: 571–581. 
  



 109

Khan, B. (2005). Managing E-learning Strategies, Information Science Publisher in 
United States of America and United Kingdom. 
  
Kozak, M. and M. S. Kang (2006" .(Note on modern path analysis in application to 
crop science." Communications in Biometry and Crop Science 1(1): 32-34. 
  
Lee, J. K. and W. K. Lee (2008). "The relationship of e-Learner’s self-regulatory 
efficacy and perception of e-Learning environmental quality." Computers in Human 
Behavior 24: 32–47. 
  
Lee, Y.-C. (in Press (2007)). "The role of perceived resources in online learning 
adoption." Computers & Education. 
  
Levy, Y. (2008). "An empirical development of critical value factors (CVF) of online 
learning activities: An application of activity theory and cognitive value theory." 
Computers & Education 51: 1664–1675. 
  
Liao, H. L. and H. P. Lu (2008). "The role of experience and innovation 
characteristics in the adoption and continued use of e-learning websites." Computers 
& Education 51: 1405–1416. 
  
Liaw, S.-S., W.-C. Chang, et al. (2006). "Attitudes toward search engines as a 
learning assisted tool: approach of Liaw and Huang's research model." Computers in 
Human Behavior 22: 177-190. 
  
Liaw S. S ) .2007" .( Investigating students’ perceived satisfaction, behavioral 
intention, and effectiveness of e-learning:A case study of the Blackboard system." 
Computer and Education doi:10.1016/j.compedu.2007.09.005. 
  
Liaw S.S. and Huang H. M. (2007). "Developing a Collaborative e-Learning System 
Based on Users’ Perceptions." Lecture Notes in Computer Science(4402): 751–759. 
  
Liaw, S. S. (2002). "An Internet survey for perceptions of computers and the World 
Wide Web: relationship, prediction, and difference ".Computers in Human Behavior 
18: 17–35. 
  
Liaw, S. S. (2007). "Computers and the Internet as a job assisted tool: based on the 
three-tier use model approach." Computers in Human Behavior 23: 399–414. 
  
Liaw, S. S. (In Press (2007)). "Investigating students ’perceived satisfaction, 
behavioral intention, and effectiveness of e-learning: A case study of the Blackboard 
system." Computers & Education. 
  
Liaw, S. S. and H. M. Huang (2003). "An investigation of user attitudes toward search 
engines as an information retrieval tool." Computers in Human Behavior 19: 751–
765. 
  
Liaw, S. S. and H. M. Huang (2007). "Developing a Collaborative e-Learning System 
Based on Users’ Perceptions." Springer-Verlag Berlin Heidelberg: 751–759. 
  



 110

Liaw, S. S., H. M. Huang, et al ) .2007 b). "Surveying instructor and learner attitudes 
toward e-learning." Computers & Education 49: 1066–1080. 
  
Lim, H., S.-G. Lee, et al. (2007). "Validating E-learning factors affecting training 
effectiveness." International Journal of Information Management 27: 22-35. 
  
Littlejohn, A., I. Falconer, et al. (2008). "Characterising effective eLearning 
resources." Computers & Education 50: 757–771. 
  
Lopez-Gamero, M. D., E. Claver-Cortes, et al. (2009). "Evaluating environmental 
regulation in Spain using process control and preventive techniques." European 
Journal of Operational Research 195: 497-518. 
  
Mahdizadeh, H., H. Biemans, et al. (In Press (2007)). "Determining factors of the use 
of e-learning environments by university teachers." Computers & Education. 
  
Mahdizadeh H. , Biemans H., et al. (2007). "Determining factors of the use of e-
learning environments by university teachers." Computers & Education 
doi:10.1016/j.compedu.2007.04.004. 
  
Malhotra, N. K. (2007). Marketing Research, An Applied Orientation, Prentice Hall. 
  
Malhotra, N. K. and M. Peterson (2006). Basic Marketing Research, A Decision-
Making Approach, Pearson Prentice Hall. 
  
Mann, P. S. (1995). Statistics for Business and Economics, John Wiley and Sons, Inc .
. 
  
McVeigh, H. (In Press ) 2008" .(( Factors influencing the utilisation of e-learning in 
post-registration nursing students." Nurse Education Today. 
  
Monahan, T., G. McArdle, et al. (2008). "Virtual reality for collaborative e-learning." 
Computers & Education 50: 1339–1353. 
  
Moon ,J. W. and Y. G. Kim (2001). "Extending the TAM for a World-Wide-Web 
context." Information & Management 38: 217-230. 
  
Morrison, D. (2003). E-learning Strategies, How to get implementation and delivery 
right first time, John Wiley & Sons Ltd., The Atrium ,Southern Gate, Chichester, 
West Sussex PO19 8SQ, England. 
  
Ong C. S. and Lai J. Y (2004). "Gender differences in perceptions and relationships 
among dominants of e-learning acceptance." Computers in Human Behavior 
22(2006): 816–829. 
  
Ong, C. S. and J .Y. Lai (2006). "Gender differences in perceptions and relationships 
among dominants of e-learning acceptance." Computers in Human Behavior 22: 816–
829. 
  



 111

Petraitis, P. S., A. E. Dunham, et al. (1996). "Inteffing Multiple Causality: The 
Limitation of Path Analysis." Functional Ecology 10(4): 421-431. 
  
Raab, R. T., W. W. Ellis, et al. (2002). "Multisectoral partnerships in e-learning A 
potential force for improved human capital development in the Asia Pacific." Internet 
and Higher Education 4: 217-229. 
  
Roca J. C., Chiu C. M., et al. (2006). "Understanding e-learning continuance 
intention:An extension of the Technology Acceptance Model." Int. J. Human-
Computer Studies 64(2006): 683-696. 
  
Roffe, I. (2002). "E-learning: engagement, enhancement and execution." Quality 
assurance in Education 10(1): 40-50. 
  
Romiszowski, A. J. (2004). "How’s the E-learning Baby? Factors Leading to Success 
or Failure of an Educational Technology Innovation." Educational Technology 44(1): 
5-27. 
  
Rovai, A. P. (2006). "A practical framework for evaluating online distance education 
programs." Internet and Higher Education 6: 109–124. 
  
Ruiz, M. d. P. P., M. J. F. Díaz, et al. (2008). "Adaptation in current e-learning 
systems." Computer Standards & Interfaces 30: 62–70. 
  
Sanderson, P. E. (2005). "Book review: E-Learning: strategies for delivering 
knowledge in the digital age." Internet and Higher Education 5: 185-188. 
  
Saunders, M., P. Lewis, et al. (2000). Research method for business students. UK, 
Financial Times; Prentice Hall. 
  
Scarborough, P., S. Allender, et al. (2009). "Validation of model-based estimates 
(synthetic estimates) of the prevalence of risk factors for coronary heart disease for 
wards in England." Health and Place 15(596-605.( 
  
Schermelleh-Engel, K., H. Moosbrugger, et al. (2003). "Evaluating the Fit of 
Structural Equation Models: Tests of Significance and Descriptive Goodness-of-Fit 
Measures." Methods of Psychological Research Online 8(2): 23-74. 
  
Schiaffino, S., P. Garcia, et al. (2008). "eTeacher: Providing personalized assistance 
to e-learning students." Computers & Education 51: 1744–1754. 
  
Selim, H. M. (2007). "Critical success factors for e-learning acceptance: Confrmatory 
factor models." Computers & Education 49: 396–413. 
  
Sharma, S. (1996). Applied Multivariate Techniques, John Wiley & Sons, Inc. 
  
Shih, H. P. (2008). "Using a cognition-motivation-control view to assess the adoption 
intention for Web-based learning." Computers & Education 50: 327–337. 
  



 112

Shih, M., J. Feng, et al. (2008). "Research and trends in the field of e-learning from 
2001 to 2005: A content analysis of cognitive studies in selected journals." Computers 
& Education 51: 955–967. 
  
Shipley, B. (2002). "Start and Stop Rules for Exploratory Path Analysis." Structural 
Education Modeling 9(4): 554-561. 
  
Smarkola, C. (2008). "Efficacy of a planned behavior model: Beliefs that contribute to 
computer usage intentions of student teachers and experienced teachers." Computers 
in Human Behavior 24: 1196–1215. 
  
Sun, P. C., R. J. Tsai, et al. (2008). "What drives a successful e-Learning? An 
empirical investigation of the critical factors influencing learner satisfaction." 
Computers & Education 50: 1183–1202. 
  
Tait, M., D. Tait, et al. (In Press (2008)). "Development and evaluation of a critical 
care e-learning scenario." Nurse Education Today. 
  
Tuu, H. H., S. O. Olsen, et al. (2008). "The role of norms in explaining attitudes, 
intention and consumption of a common food (fish) in Vietnam." Appetite 51: 546–
551. 
  
Tzeng, G. H., C. H. Chiang, et al. (2007). "Evaluating intertwined effects in e-learning 
programs: A novel hybrid MCDM model based on factor analysis and DEMATEL." 
Expert Systems with Applications 32: 1028–1044. 
  
Tzouveli, P., P. Mylonas, et al. (In Press (2007)). "An intelligent e-learning system 
based on learner profiling and learning resources adaptation." Computers & 
Education. 
  
Vuorela, M. and L. Nummenmaa (2004). "How undergraduate students meet a new 
learning environment?" Computers in Human Behavior 20: 763–777. 
  
Waight, C. L., P. A. Willging, et al. "Recurrent Themes in E-Learning: A Meta-
Analysis of Major E-Learning Reports." University of Illinois. 
  
Wan, Z., Y. Wang, et al. (In Press (2008)). "Why people benefit from e-learning 
differently: The effects of psychological processes on e-learning outcomes." 
Information & Management. 
  
Wang, Q. (2008). "A generic model for guiding the integration of ICT into teaching 
and learning." Innovations in Education and Teaching International 45(4): 411–419. 
  
Wang, S. L. and P .Y. Wu (2008). "The role of feedback and self-efficacy on web-
based learning: The social cognitive perspective." Computers & Education 51: 1589–
1598. 
  
Wang, Y. S. (2003). "Assessment of learner satisfaction with asynchronous electronic 
learning systems ".Information & Management 41: 75-86. 
  



 113

Welle-Strand, A. and T. Thune (2003). "E-learning policies, practices and challenges 
in two Norwegian organizations." Evaluation and Program Planning 26: 185-192. 
  
Wu, J.-H., R. D. Tennyson, et al. (2008). "Analysis of E-learning innovation and core 
capability using a hypercube model." Computers in Human Behavior 24: 1851–1866. 
  
Yin, R. K. (1994). Case study research, Design and Theories, SAGE Publication  
  
Zhang, D., J. L. Zhao, et al. (2004). "Can E-learning replace classroom learning?" 
Communications of the ACM 47(5): 75-79. 

    
  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 114

Appendix 
A. Questionnaire 

Personal information 

1. Gender: Male … Female …. 
2. Age: Under 20…   20 - 30 …     30 - 40 …    40 – 50…   50 – 60…   Over 60 

… 
3. Marital status: Married …. Single…. Divorced…. 
4. Gaining Educational Level:  Bachelor degree…  Master degree…  PhD…    
5. Field of study: 
6. Where do you live now? ….…. 
7. Are you working? ______ Yes _______ No  

a. If yes, how many hours per week, on average? ______  
b. If yes, what is the nature of the work?  

8. Do you have childcare responsibilities? ______ Yes _______ No   
9. Which of the following best describes your computer experience?  
____ Experience with word processing and/or spreadsheet applications  
____ Experience with typical software applications plus web page development  
____ Experience with all of the above plus some programming  
____ Extensive programming experience  
____ None  
 
Please rate the importance of the following factors.  

N = Not important I = Important V = Very important  

10. _______ Opportunity for face-to-face contact with instructor  
11. _______ Opportunity for face-to-face contact with fellow students  
12. _______ Conflict between class time and work commitments  
13. _______ Conflict between class time and childcare commitments  
14. _______ Course scheduling conflict  
15. _______ Reduce time commuting to class  
16. _______ Motivation provided by regular class meetings  
17. _______ Flexibility in setting pace and time for studying  
18. _______ Better learning from hearing a lecture  
19. _______ Better learning from reading the lecture materials  
20. _______ Advice from advisor or other university official  
_______ Other (Please explain)  

(Likert’s scale 1, strongly disagree; 7, strongly agree) 

Perceived self-efficacy: (SE) 

I feel confident 

21. starting the internet program  
22. connecting to the internet homepage that I want 
23. downloading necessary materials from the Internet 
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24. linking to desired screens by clicking 
25. using Internet search engines such as yahoo, Google 
26. locating necessary information on the Internet for a specific topic 
27. Selecting the right search terms for Internet search. 
 

Perceived satisfaction: (PSat) 

28. I am satisfied with using e-learning functions  
29. I am satisfied with learning contents  
30. I am satisfied with multimedia instruction  
31. I am pleased with the experience of using the e-learning service 
 

Perceived usefulness: (PUse) 

32. I believe e-learning contents are informative 
33. I believe e-learning is a useful learning tool 
34. I believe e-learning contents are useful 
 

E-learning system quality: (SQ) 

35. I am satisfied with e-learning functions  
36. I am satisfied the Internet speed  
37. I am satisfied with e-learning interaction  
 

Interactive learning activities: (IA) 

38. I would like to share my e-learning experience 
39. I believe e-learning can assist teacher-learner interaction 
40. I believe e-learning can assist learner-learner interaction 
 

E-learning effectiveness: (E) 

41. I believe e-learning can assist learning efficiency 
42. I believe e-learning can assist learning performance 
43. I believe e-learning can assist learning motivation 
 

Multimedia instruction: (MI) 

44. I like to use voice media instruction 
45. I like to use video media instruction 
46. I like to use multimedia instruction 
 

Perceived usability (PU) 

47. Learning to operate the e-learning service is easy for me 
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48. It is easy for me to become skillful at using the e-learning service 
49. Using the e-learning service can improve my learning performance 
50. Using the e-learning service fits well with the way I learn 

 

Usability disconfirmation (UD) 

51. The e-learning service’s performance that learning to operate the e-learning 
service is easy was better than expected 

52. The e-learning service’s performance that is easy to become skillful at using 
the service was better than expected 

53. The e-learning service’s performance that can improve my learning 
performance was better than expected 

54. The e-learning service’s performance that can simplify the learning process 
was better than expected 

55. The e-learning service’s performance that fits with the way I learn was better 
than expected 

 

Perceived quality (PQ) 

56. The layout and user interface design of the e-learning Web site is friendly 
57. It is easy to navigate the e-learning Web site  
58. The e-learning Web site provides the service I need  
59. I feel comfortable in using the functions and services provided by the e-

learning Web site 
60. The e-learning Web site provides complete information 
61. The e-learning Web site provides information that is easy to comprehend 

 

Quality disconfirmation (QD) 

62. The e-learning service’s quality that the layout and user interface design of the 
Web site is friendly was better than expected 

63. The e-learning service’s quality that is easy to navigate the Web site was 
better than expected 

64. The e-learning service’s quality that provides the service I need was better 
than expected 

65. The e-learning service’s quality that makes me feel comfortable in using the 
functions and services was better than expected 

66. The e-learning service’s quality that provides complete information was better 
than expected 

67. The e-learning service’s quality that provides information that is easy to 
comprehend was better than expected 

 

Perceived value (PV) 

68. Using the e-learning service would give me a sense of accomplishment 
69. Using the e-learning service would give me a sense of self-fulfillment 
70. Using the e-learning service would give me a sense of following the trend 
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71. Using the e-learning service would give me a sense of fun and enjoyment 
72. Using the e-learning service would give me a sense of intelligence  
73. Using the e-learning service would give me a sense of independence  

 

Value disconfirmation (VD) 

74. The e-learning service’s value that gives me a sense of accomplishment was 
better than expected 

75. The e-learning service’s value that gives me a sense of self-fulfillment was 
better than expected 

76. The e-learning service’s value that gives me a sense of following the trend was 
better than expected 

77. The e-learning service’s value that gives me a sense of fun and enjoyment was 
better than expected 

78. The e-learning service’s value that gives me a sense of intelligence was better 
than expected 

79. The e-learning service’s value that gives me a sense of independence was 
better than expected 

 

Continuas intention (CI) 

80. I intend to continue using the e-learning service in the future  
81. considering the experience you had, do you intend to continue use of e-

learning programs 
 

B. Error Terms in Amos 
Error Terms Estimate S.E. C.R. 

E-PQ1 1.593 0.082 19.368 
E-PQ2 1.208 0.065 18.66 
E-PQ3 0.685 0.043 15.9 
E-PQ4 0.659 0.043 15.35 
E-PQ5 1.053 0.059 17.956 

Perceived Quality 

E-PQ6 1.318 0.07 18.759 
E-QD1 1.214 0.065 18.636 
E-QD2 0.711 0.042 17.127 
E-QD3 0.718 0.042 17.018 
E-QD4 0.65 0.041 16.06 
E-QD5 0.961 0.054 17.733 

Quality Disconfirmation 

E-QD6 1.178 0.063 18.573 
E-PV1 0.647 0.037 17.634 
E-PV2 0.498 0.03 16.509 
E-PV3 0.547 0.032 17.22 

Perceived Value 

E-PV4 0.675 0.038 17.721 
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E-PV5 0.609 0.035 17.348 
E-PV6 0.897 0.048 18.674 
E-VD1 0.583 0.033 17.485 
E-VD2 0.418 0.026 16.354 
E-VD3 0.484 0.028 17.24 
E-VD4 0.528 0.031 17.116 
E-VD5 0.582 0.033 17.718 

Value Disconfirmation 

E-VD6 0.784 0.042 18.716 
E-CI1 0.73 0.065 11.152 Continuous Intention 
E-CI2 0.422 0.061 6.943 
E-
PSAT1 0.853 0.06 14.135 
E-
PSAT2 1.1 0.065 16.867 Perceived Satisfaction 

E-
PSAT3 1.028 0.062 16.689 
E-
PUSE1 0.808 0.064 12.613 
E-
PUSE2 1.759 0.09 19.612 Perceived Usefulness 

E-
PUSE3 0.694 0.052 13.442 
E-E1 0.415 0.034 12.084 
E-E2 0.497 0.036 13.666 E-learning 

Effectiveness 
E-E3 1.008 0.056 17.992 
E-IA1 1.503 0.082 18.258 
E-IA2 0.837 0.07 11.894 Interactive Activity 

E-IA3 0.913 0.071 12.787 
E-SQ1 0.688 0.077 8.898 
E-SQ2 3.549 0.175 20.292 System Quality 

E-SQ3 2.008 0.107 18.816 
E-MI 1.256 0.076 16.506 
E-MI 0.584 0.06 9.808 Multimedia Instruction 

E-MI 0.635 0.052 12.253 
E-SE1 1.361 0.072 18.793 
E-SE2 0.644 0.039 16.577 
E-SE3 0.984 0.058 16.928 
E-SE4 0.601 0.037 16.424 
E-SE5 0.622 0.036 17.154 
E-SE6 2.157 0.111 19.35 

Self Efficacy 

E-SE7 0.942 0.052 18.064 
E-UD1 1.063 0.061 17.353 
E-UD2 1.088 0.061 17.762 

Usability 
Disconfirmation 

E-UD3 1.055 0.061 17.296 
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E-UD4 0.821 0.05 16.318 
E-UD5 0.887 0.054 16.572 
E-PU1 1.103 0.064 17.128 
E-PU2 0.94 0.053 17.807 
E-PU3 0.811 0.049 16.399 

Perceived Usability 

E-PU4 0.687 0.048 14.413 
Perceived Satisfaction 0.242 0.041 5.861 

Usability Disconfirmation 0.504 0.051 9.961 
Value Disconfirmation 0.562 0.041 13.733 
Continues Intention 0.777 0.067 11.622 

Perceived Usefulness 0.396 0.046 8.548 
Effectiveness 0.316 0.036 8.867 

Quality Disconfirmation 0.476 0.046 10.374 
 

C. Revised Questionnaire (After Convergent Validity) 
Personal information 

1. Gender: Male … Female …. 
2. Age: Under 20…   20 - 30 …     30 - 40 …    40 – 50…   50 – 60…   Over 60 

… 
3. Marital status: Married …. Single…. Divorced…. 
4. Gaining Educational Level:  Bachelor degree…  Master degree…  PhD…    
5. Field of study: 
6. Where do you live now? ….…. 
7. Are you working? ______ Yes _______ No  

a. If yes, how many hours per week, on average? ______  
b. If yes, what is the nature of the work?  

8. Do you have childcare responsibilities? ______ Yes _______ No   
9. Which of the following best describes your computer experience?  
____ Experience with word processing and/or spreadsheet applications  
____ Experience with typical software applications plus web page development  
____ Experience with all of the above plus some programming  
____ Extensive programming experience  
____ None  
 
Please rate the importance of the following factors.  

N = Not important I = Important V = Very important  

10. _______ Opportunity for face-to-face contact with instructor  
11. _______ Opportunity for face-to-face contact with fellow students  
12. _______ Conflict between class time and work commitments  
13. _______ Conflict between class time and childcare commitments  
14. _______ Course scheduling conflict  
15. _______ Reduce time commuting to class  
16. _______ Motivation provided by regular class meetings  
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17. _______ Flexibility in setting pace and time for studying  
18. _______ Better learning from hearing a lecture  
19. _______ Better learning from reading the lecture materials  
20. _______ Advice from advisor or other university official  
_______ Other (Please explain)  

(Likert’s scale 1, strongly disagree; 7, strongly agree) 

Perceived self-efficacy: (SE) 

21. I feel confident linking to desired screens by clicking 
22. I feel confident using Internet search engines such as yahoo, Google 

Perceived satisfaction: (PSat) 

23. I am satisfied with using e-learning functions  
24. I am satisfied with learning contents  

Perceived usefulness: (PUse) 

25. I believe e-learning contents are informative 
26. I believe e-learning contents are useful 

Environmental Factors: (ENV) 

27. I am satisfied with e-learning interaction  
28. I believe e-learning can assist teacher-learner interaction 
29. I believe e-learning can assist learner-learner interaction 
30. I like to use multimedia instruction 

E-learning effectiveness: (E) 

31. I believe e-learning can assist learning efficiency 
32. I believe e-learning can assist learning performance 

Perceived usability (PU) 

33. Learning to operate the e-learning service is easy for me 
34. Using the e-learning service fits well with the way I learn 

Usability disconfirmation (UD) 

35. The e-learning service’s performance that can simplify the learning process 
was better than expected 

36. The e-learning service’s performance that fits with the way I learn was better 
than expected 

Perceived quality (PQ) 

37. The e-learning Web site provides the service I need  
38. I feel comfortable in using the functions and services provided by the e-

learning Web site 
Quality disconfirmation (QD) 

39. The e-learning service’s quality that provides the service I need was better 
than expected 

40. The e-learning service’s quality that makes me feel comfortable in using the 
functions and services was better than expected 
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Perceived value (PV) 

41. Using the e-learning service would give me a sense of accomplishment 
42. Using the e-learning service would give me a sense of intelligence  

Value disconfirmation (VD) 

43. The e-learning service’s value that gives me a sense of following the trend was 
better than expected 

44. The e-learning service’s value that gives me a sense of fun and enjoyment was 
better than expected 

Continuas intention (CI) 

45. I intend to continue using the e-learning service in the future  
46. considering the experience you had, do you intend to continue use of e-

learning programs 
 

D. LISREL Output: Covariance Matrix 
          

   Covariance Matrix        
                 CI2        CI1      PSAT1      PSAT2      PUSE1      PUSE3    
            --------   --------   --------   --------   --------   -------- 
      CI2      20.97 
      CI1      23.87      41.13 
    PSAT1       9.45      12.07      10.73 
    PSAT2       4.79       6.15       4.69       4.20 
    PUSE1      11.66      14.95       8.93       4.95      20.03 
    PUSE3      18.61      26.02      12.19       7.15      21.12      42.67 
      PU1       7.14       9.46       5.59       2.94       7.46      10.33 
      PU4       5.52       7.27       3.81       2.17       5.20       7.86 
      SE4       2.82       2.64       2.58       1.47       4.65       6.78 
      SE5       1.32       1.36       1.28       0.61       2.38       3.05 
      SQ3       3.08       3.91       2.41       1.52       3.13       4.34 
      IA2       4.74       6.40       2.84       1.81       4.79       6.62 
      IA3       3.58       4.91       2.25       1.36       3.84       5.13 
      MI3       9.48      13.01       5.17       3.05      11.06      16.32 
      UD4       5.05       6.60       3.84       2.26       4.39       6.02 
      UD5       5.31       6.83       3.69       2.10       4.56       6.57 
      PV2       9.00      10.94       4.85       2.88       6.47       9.87 
      PV5      10.10      12.13       5.24       3.11       7.05      11.29 
      VD3       5.91       7.55       3.24       2.00       3.92       5.93 
      VD4       6.17       7.83       3.41       2.06       4.05       6.43 
      PQ3       4.89       5.78       3.39       1.91       3.58       5.79 
      PQ4       6.03       7.31       4.74       2.47       5.02       6.58 
      QD3       4.85       5.69       3.46       2.12       3.40       5.19 
      QD4       5.74       6.79       3.85       2.26       4.64       5.65 
       E1       7.80       9.80       4.83       2.86       8.17      11.17 
       E2       7.55      10.24       5.12       2.89       8.58      10.97 
 
         Covariance Matrix        
 
                 PU1        PU4        SE4        SE5        SQ3        IA2    
            --------   --------   --------   --------   --------   -------- 
      PU1       8.68 
      PU4       4.12       4.60 
      SE4       3.78       1.83      11.60 
      SE5       1.96       1.04       5.12       3.86 
      SQ3       1.93       1.66       0.83       0.60       2.22 
      IA2       2.57       2.24       1.56       0.89       1.70       3.99 
      IA3       2.43       1.98       1.08       0.58       1.43       2.75 
      MI3       6.15       4.90       5.00       2.83       3.22       5.43 
      UD4       3.46       3.03       0.93       0.52       1.56       2.03 
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      UD5       3.69       2.99       1.10       0.62       1.60       2.06 
      PV2       4.42       3.62       1.75       0.75       1.90       3.12 
      PV5       4.72       4.10       1.94       0.65       2.17       3.31 
      VD3       2.82       2.46       0.89       0.47       1.53       1.97 
      VD4       3.01       2.39       1.00       0.58       1.44       2.06 
      PQ3       3.44       2.81       2.19       1.31       1.86       1.66 
      PQ4       4.24       3.33       2.31       1.42       2.21       2.00 
      QD3       2.96       2.42       1.12       0.57       1.79       1.70 
      QD4       3.76       3.28       1.67       1.10       2.06       2.11 
       E1       4.51       3.73       2.65       1.45       2.44       4.23 
       E2       4.49       3.95       2.01       0.97       2.37       4.03 
 
         Covariance Matrix        
 
                 IA3        MI3        UD4        UD5        PV2        PV5    
            --------   --------   --------   --------   --------   -------- 
      IA3       3.18 
      MI3       4.60      24.53 
      UD4       1.81       3.73       4.87 
      UD5       1.71       3.70       3.90       4.99 
      PV2       2.66       6.05       3.72       3.62       9.34 
      PV5       2.72       6.69       3.90       3.72       8.27      11.50 
      VD3       1.74       3.99       2.87       2.65       4.66       5.26 
      VD4       1.78       3.93       2.88       2.66       4.74       5.40 
      PQ3       1.64       3.50       2.85       2.94       3.31       3.76 
      PQ4       1.90       4.87       3.63       3.40       4.05       4.52 
      QD3       1.51       3.71       3.24       3.02       3.69       4.06 
      QD4       1.76       4.50       3.73       3.68       4.55       5.24 
       E1       3.94       8.51       3.25       3.31       5.06       5.52 
       E2       3.71       8.55       3.68       3.46       5.10       5.63 
 
         Covariance Matrix        
 
                 VD3        VD4        PQ3        PQ4        QD3        QD4    
            --------   --------   --------   --------   --------   -------- 
      VD3       4.81 
      VD4       4.02       4.87 
      PQ3       2.72       2.74       6.73 
      PQ4       3.29       3.40       5.74       8.42 
      QD3       3.26       3.22       3.73       4.65       6.61 
      QD4       4.10       3.93       4.38       5.86       5.61       9.01 
       E1       3.07       3.27       2.75       3.55       2.63       3.29 
       E2       3.13       3.38       2.58       3.56       2.89       3.54 
 
         Covariance Matrix        
 
                  E1         E2    
            --------   -------- 
       E1       8.92 
       E2       7.76       9.48 
 
 

E. LISREL Estimates (Maximum Likelihood) 
 

i. LAMBDA-Y 

       Table below illustrates the relationship between the endogenous with its 

indicators, for each variable the first value is the estimate, the second one is the error 

term and the third value is the t-value.  
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  CI PSAT PUSE PU 
  -------- -------- -------- -------- 

CI2 4.29 - - - - - - 
 -0.01    
  36       

CI1 5.54 - - - - - - 
 -0.16    
 35.39    

PSAT1 - - 2.92 - - - - 
  -0.01   
    26     

PSAT2 - - 1.61 - - - - 
  -0.06   
  25.23   

PUSE1 - - - - 3.77 - - 
   -0.01  
      28   

PUSE3 - - - - 5.6 - - 
   -0.2  
   27.39  

PU1 - - - - - - 2.32 
    -0.01 
        25 

PU4 - - - - - - 1.77 
    -0.07 
        24.18 

 

ii. LAMBDA-X 

Table below illustrates the relationship between the exogenous with its 

indicators, for each variable the first value is the estimate, the second one is the error 

term and the third value is the t-value.  

 

  SE ENV UD PV VD PQ QD E 
  -------- -------- -------- -------- -------- -------- -------- -------- 
SE4 2.94 - - - - - - - - - - - - - - 
 -0.14        
 21.7        

SE5 1.74 - - - - - - - - - - - - - - 
 -0.08        
  22.09               
SQ3 - - 0.99 - - - - - - - - - - - - 
  -0.05       
  21.11       

IA2 - - 1.73 - - - - - - - - - - - - 
  -0.06       
    30.75             
IA3 - - 1.54 - - - - - - - - - - - - 
  -0.05       
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  30.63       
MI3 - - 3.21 - - - - - - - - - - - - 
  -0.16       
    20.43             
UD4 - - - - 2.02 - - - - - - - - - - 
   -0.06      
   32.9      

UD5 - - - - 1.93 - - - - - - - - - - 
   -0.06      
      30.17           
PV2 - - - - - - 2.71 - - - - - - - - 
    -0.08     
    32.05     

PV5 - - - - - - 3.05 - - - - - - - - 
    -0.09     
        32.78         
VD3 - - - - - - - - 1.91 - - - - - - 
     -0.06    
     31.44    

VD4 - - - - - - - - 1.93 - - - - - - 
     -0.06    
          31.72       
PQ3 - - - - - - - - - - 2.13 - - - - 
      -0.08   
      27.93   

PQ4 - - - - - - - - - - 2.69 - - - - 
      -0.08   
            33.06     
QD3 - - - - - - - - - - - - 2.14 - - 
       -0.08  
       28.49  

QD4 - - - - - - - - - - - - 2.62 - - 
       -0.09  
              30.45   
E1 - - - - - - - - - - - - - - 2.83 
        -0.08 
        36.01 
E2 - - - - - - - - - - - - - - 2.74 
        -0.08 
                32.49 

 

ii. PHI 

Table below gives the covariance matrix of the exogenous constructs, for each 

variable the first value is the estimate, the second one is the error term and the third 

value is the t-value.  
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  SE ENV UD PV VD PQ QD E 
  -------- -------- -------- -------- -------- -------- -------- -------- 
SE 1.00               
ENV 0.30 1.00       
 -0.04        
 8.12        
UD 0.17 0.61 1.00           
 -0.04 -0.03       
  4.33 23.20             
PV 0.18 0.64 0.65 1.00     
 -0.04 -0.02 -0.02      
 4.61 25.85 26.86      
VD 0.21 0.67 0.78 0.91 1.00       
 -0.04 -0.02 -0.02 -0.01     
  5.69 28.43 41.99 80.30         
PQ 0.31 0.50 0.67 0.56 0.69 1.00   
 -0.04 -0.03 -0.02 -0.03 -0.02    
 8.70 16.63 27.87 19.61 29.95    
QD 0.20 0.50 0.73 0.64 0.79 0.82 1.00   
 -0.04 -0.03 -0.02 -0.03 -0.02 -0.02   
  5.24 15.98 32.46 24.57 41.84 44.30     
E 0.28 0.89 0.61 0.66 0.65 0.47 0.46 1.00 
 -0.04 -0.01 -0.03 -0.02 -0.02 -0.03 -0.03  
  7.87 72.86 23.74 28.24 27.46 15.29 14.32   

 

 

 

 

 


