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ABSTRACT 

 

The utilization of advanced network technologies and modern computer 

applications in distance learning raises the importance of distance learning system in the 

delivery of learning materials and resources to remote trainees. This innovation offers 

the organizations and their employees an opportunity to solve the problems associated 

with traditional training methods. In this respect, the acceptance of computer based 

distance training system (CBDTS) is considered critical in determining the success of its 

implementation. However, the number of studies that have been conducted to examine 

the acceptance of distance training system by employees of public sector organizations 

in the Kingdom of Jordan is very limited. It is also questionable whether the information 

system acceptance models that have been previously developed can be used to examine 

the acceptance of CBDTS by public sector employees in Jordan. Questions are also 

raised to the idea that perhaps there may be other factors that play important roles in this 

context. The main objectives of this study therefore are to determine the factors that lead 

to the acceptance of public sector employees on computer-based distance training 

system and finally to propose a model of technology acceptance of computer-based 

distance training system by public sector employees. A total of 600 questionnaires were 

distributed through a survey to public sector employees in Jordan. The study received 

about 386 responses, which represents 64.3% returned rate. Structural equation model 

(SEM) was used with AMOS version 16.0 to analyze the data. The findings indicate that 

six core determinants, namely, performance expectancy, effort expectancy, system 

flexibility, system enjoyment, social influence, and facilitating conditions significantly 

influenced employee intention to use distance training system. Five core determinants; 

system interactivity, system enjoyment, computer anxiety, computer self efficacy, and 

facilitating conditions significantly determine effort expectancy while only four of them 

including system interactivity, system enjoyment, computer anxiety, and effort 

expectancy significantly determine performance expectancy. Consequently, based on 

these findings, the final research model known as computer-based distance training 

acceptance model (CBDTAM) is proposed to explain and predict public sector 

employee’s intention in using computer-based distance training system. A 

comprehensive understanding of this model will assist decision makers to identify the 

reasons for the acceptance or resistance of computer based distance training system 

among public sector employees in the future and finally to support them to enhance the 

system’s acceptance and usage. 
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ABSTRAK 

 

Penggunaan jaringan teknologi yang maju dan aplikasi komputer dalam pembelajaran 

jarak jauh membangkitkan isu peri pentingnya penghantaran bahan-bahan dan sumber 

dalam sistem pembelajaran jarak jauh kepada pelajar di kawasan terpencil. Inovasi 

teknologi ini menawarkan organisasi dan para pekerja satu peluang untuk 

menyelesaikan masalah yang berkait dengan kaedah latihan tradisional. Dalam hal ini, 

penerimaan sistem latihan jarak jauh, sejenis pembelajaran jarak jauh,  dianggap kritikal 

dalam menentukan kejayaan pelaksanaan teknologi berkenaan. Bagaimanapun, bilangan 

kajian yang telah dibuat untuk meneliti penerimaan sistem e-pembelajaran secara 

umumnya dan sistem pembelajaran jarak jauh khasnya oleh pekerja di sektor awam di 

negara Jordan masih kurang. Oleh itu, model dan teori penerimaan teknologi yang telah 

dibangunkan dan dikembangkan dalam kajian lalu untuk mengkaji penerimaan sistem 

latihan jarak jauh berasaskan komputer dalam kalangan pekerja di sektor awam di 

negara Jordan boleh dipersoal. Persoalan juga ditimbulkan tentang kemungkinan 

terdapat faktor lain yang turut memainkan peranan dalam konteks ini. Oleh itu, objektif 

utama kajian ini ialah untuk menentukan faktor yang mempengaruhi penerimaan sistem 

latihan jarak jauh di kalangan pekerja sektor awam dan seterus mencadangkan model 

penerimaan teknologi sistem latihan jarak jauh oleh pekerja sektor awam. Soal selidik 

telah digunakan untuk mengutip data daripada 600 orang pekerja sektor awam di negara 

Jordan. Tinjauan menghasilkan 386 soal selidik, dengan kadar respons sebanyak 64.3%. 

Structural equation model (SEM) telah digunakan dengan versi AMOS 16.0 untuk 

menganalisis data. Hasil kajian menunjukkan bahawa enam penentu utama iaitu 

jangkaan prestasi, jangkaan usaha, keanjalan sistem, kegembiraan menggunakan sistem, 

pengaruh sistem, dan keadah yang memudahkan mempengaruhi secara signifikan niat 

pekerja. Lima penentu utama iaitu interaktiviti sistem, kegembiraan menggunakan 

sistem, kebimbangan terhadap komputer, keberkesanan kendiri dengan komputer, dan 

keadaan yang memudahkan mempengaruhi secara signifikan jangkaan usaha, manakala 

hanya  empat dari penentu utama tersebut iaitu interaktiviti sistem, kegembiraan 

menggunakan sistem, kebimbangan terhadap komputer, dan jangkaan usaha 

mempengaruhi secara signifikan jangkaan prestasi. Hasilnya, model akhir yang diubah 

suai yang dikenali sebagai model penerimaan latihan jarak jauh berasaskan komputer 

(CBDTAM) telah dicadangkan  untuk menjelaskan dan meramal niat pekerja di 

organisasi sektor awam di negara Jordan. Kefahaman menyeluruh tentang model ini 

dapat membantu pembuat keputusan untuk mengenal pasti punca penolakan atau 

penerimaan sistem latihan jarak jauh berasaskan komputer oleh pekerja dan membantu 

mereka untuk meningkatkan penerimaan dan penggunaan sistem berkenaan.  
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CHAPTER ONE 

INTRODUCTION 

 

1.0  Background  

The development of Information Technology (IT) has urged employees in 

organizations all over the world to upgrade their knowledge and skills. One way of 

doing this is by attending various kinds of training including traditional training or 

workshop. Behling et al. (2007) defined traditional training (i.e. face-to-face training) as 

the training process that takes place when the trainees and the trainer are present at the 

same time in the same place. Even though traditional training provides several benefits 

such as places a trainee in a stimulating and challenging group environment, and 

creating and facilitating business networking between one trainee and colleagues who 

come from different working background (Training Directory, 2007),  not every 

employee has an opportunity to attend it. There are many obstacles for employees to 

attend traditional training for example employees have family duties, the timing of the 

training coincide with working time, and irregular work. Despite these obstacles, 

organizations spend a lot of money to train and retrain their employees through the 

traditional training method. According to Ruttenbur et al. (2000), organizations over the 

world have spent about 62.5 billion dollars to train their employees through traditional 
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training methods, mostly on the trainers’ fees and outsource providers (for example 

products and services).  

 

In order for an organization to solve the problems faced by employees in 

attending traditional training and to create more opportunities for employees, an 

organization has a choice by providing a different mode of training. This choice can 

totally become an alternative method or in most situations is developed as a complement 

to traditional training for an organization to train and retrain their employees. According 

to Hsia and Tseng (2008), and Quinn et al. (2006), the best and successful way to solve 

those problems is by applying a distance training system, which is defined by 

Chatzoglou et al. (2009) as a computer-based distance training that uses computer and 

network to convey the training materials and training resources to remote employees. In 

the literatures, e-learning has been widely used instead of distance learning. 

Additionally, computer-based training (CBT), web based training (WBT), Internet based 

training (IBT), and other acronyms are also synonymous for e-learning. Furthermore, e-

learning is also defined as using electronic device (usually computer) for the people to 

learn (Liu & Hwang, 2009). Thus, the term e-learning system or distance learning 

system will be used interchangeably in this study.   

 

Distance training system does not only provide the best way to solve employees’ 

problems they have with traditional training methods, but it also provides many benefits 

for the organizations and employees. For example, there is no issue of time and place, 

more economical and can be exploited to enhance organizations’ productivity (Grant & 
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Danziger, 2005), and provides opportunity for the organization to train and re-train their 

employees without any exception. 

 

An early investigation, which had been conducted on the public sector 

employees in Jordan in 2009, has indicated that employees have faced many problems 

that prevent them from attending traditional training methods. The problems include 

having family duties, staying away from the training institutions, and having time 

conflict between working times and training time. This traditional training refers to face-

to-face training the public sector’s employees in Jordan have to attend to get the 

International Computer Driving License (ICDL).  ICDL is a global recognized standard 

certificate for the individual computer skills for every one who uses the computer in 

his/her work or at home (ICDL, 2008). The result shows that about 74% of the 

employees reported that distance training system could overcome their problems with 

the ICDL traditional training and other types of government’s traditional training.  

 

Acceptance of a new technology is considered critical in determining the success 

of its implementation. According to Venkatesh et al. (2003), the most important key to 

ensure that a technology will be successful in organizations is the acceptance of such 

technology by their employees. However, according to Dadayan and Ferro (2005), 

Venkatesh et al. (2003) and Merchant (2007), the number of studies which have been 

conducted to examine the acceptance of information technology by employees in public 

sector organizations is very limited. Furthermore, Burgess and Russell (2003), 

Chatzoglou et al. (2009), and Walczak and Scott (2009) highlighted that the number of 
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studies to understand the reasons why employees reject or accept e-learning system is 

very limited. Many prior studies of technology acceptance have focused on students’ 

environment (Burgess & Russell, 2003; Chatzoglou et al., 2009; Dadayan & Ferro, 

2005). However, the results of the students’ environment cannot be generalized to a 

different context. Thus, decisions makers and policy implementers in the public sector 

organizations or environment cannot fully apply the reasons that make implementation 

of e-learning system successful or unsuccessful in their organizations.  

 

Based on the previous argument, this study intends not only to provide solution 

for the problems of public sector organizations and employees of traditional training 

method, but also to fill the gap in the literature by exploring and understanding the 

factors that influence the acceptance of computer-based distance training system by 

public sector employees in Jordan, since most of those employees agree that computer-

based distance training system will overcome the traditional training methods’ problems 

especially ICDL traditional training’s problem. 

 

 This chapter is organized as follows: the first section is the background, 

followed by the statements of the problem, and the research questions. The objectives of 

research will be described in the fourth section, followed by the scope of the research, 

the research significance, the research contribution, and the research approach and 

methodology. Finally, the structure of the thesis will be highlighted.    
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1.1  Problem Statement  

Many educational institutions and private and public sector organizations over 

the world have adopted e-learning system to offer teaching and training materials to the 

remote students and trainees (Burgess & Russell, 2003; Chatzoglou et al., 2009). Yet, 

for technologies to be successful in the organizations, they must be accepted by the 

employees. The acceptance of technology is often described as one of the most 

important areas in the modern information system (Venkatesh et al., 2003).  

  

Many studies have been conducted to examine the acceptance of e-learning 

system by students in educational institution and employees in organizations (e.g., 

Abbad, 2009; Hermans et al., 2009; Hsia & Tseng, 2008; Huang et al., 2006; Lee et al. 

2003; Nanayakkara, 2006; Sahin & Shelly, 2008). But, vast proportion of these studies 

investigated the factors that enhance or inhibit the acceptance of e-learning system by 

students (Chatzoglou et al., 2009) (Appendix B Table 1.0). According to Dadayan and 

Ferro (2005) and Nanayakkara (2006), these factors are related to system characteristics, 

user characteristics and perceptions, and implementation environment and infrastructure 

characteristics.      

 

Nowadays, with the development of information and communication technology, 

many organizations all over the world are using e-learning system to train and retraining 

their employees to overcome the problems associated with traditional training method 

and gain the benefits of applying such system (Chatzoglou et al., 2009; Quinn et al., 

2006). According to Hsia and Tseng, (2008) and Quinn et al. (2006), applying 
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computer-based distance training system can enhance the organization’s productivity 

and improve employees’ skills. However, according to Burgess and Russell, (2003), 

Chatzoglou et al. (2009), and Walclzak and Scott (2009), and based on the comparison 

made by this study (Appendix B Table 1.0), the number of studies on the reason why 

employees reject or accept e-learning system is very limited. Additionally, many prior 

studies were focusing on the acceptance of e-learning system among students and in 

educational institution management environment (Chatzoglou et al., 2009; Dadayan & 

Ferro, 2005).    It is also a challenge to find information from previous studies on 

acceptance of computer-based distance training system among public employees in 

Jordan.  

 

Public sector’s employees in Jordan are demanded to sit for one certified IT 

training, known as International Computer Driving License (ICDL). This training has 

been implemented in Jordan as standard for end user computer skills across the kingdom 

since 2001. Most of the Jordanian ministries, for instance the Ministry of Education, 

Ministry of Health, Ministry of High Education, ministry of water and irrigation and 

Ministry of Information and Communication Technology (ICT), have adopted this 

program for their employees since 2003 (Advance Learning, 2008). Approximately 

70000 employees of the Ministry of Education must participate in this program (ICDL 

foundation, 2007). However, according to an initial study results, due to the 

inappropriateness training time that is continuously unfit with the employees’ schedule, 

the Ministries faced difficulties to conclude the computer skills training (ICDL) for its 
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employees. To employees, this challenge has prevented them from attending the 

program training and sitting to the certificate exam, which could affect their career.  

 

One of the possible approaches to complement traditional training is by giving 

an opportunity for the employees to attend training without physically be in the training 

location. This can be made possible through computer-based training system. This 

research therefore is going to investigate the acceptance of computer-based distance 

training system as an alternative training approach to overcome the employees’ problem 

with the traditional training method and to make the organizations obtain the advantages 

of the way 

 

Computer-based distance training system is not a replacement to traditional 

training, but it can become either an alternative or a support to the traditional training to 

help solve other problems of attending traditional method, such as having family duties 

(especially among the women), having irregular working, and employee working time 

that coincides with the time of training (Mashhour, 2007), since the number of the 

studies in this contexts is very limited Dadayan and Ferro, (2005), Merchant (2007), 

Venkatesh et al. (2003) and (see Appendix B Table 1.0). Additionally, this study will fill 

the gap in the literature by exploring and understanding the factors that influence the 

acceptance of computer-based distance training system by public sector employees,  

 

An initial study was conducted in 2009 to gather some information regarding the 

issues and challenges on the use of computer-based distance training system among 100 
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public sector employees in Jordan. The findings of this study indicated that two issues 

regarding traditional training and e-training in Jordan. The first issue is regarding the 

challenges faced by public sector employees in Jordan in attending traditional training. 

The initial study found that 82% of the sample subjects could not attend the ICDL 

training class because their working schedule coincides with the training time or because 

the family duties prevented them from attending the traditional classroom training (for 

instance training of International Computer Driving License). In this respect, 74% of the 

respondents indicate that the flexibility of computer based distance training system will 

help to overcome such problems. Furthermore, 55% of them reported that, they prefer 

the multimedia materials for their training than the text books.  

 

The second issue is pertaining to the challenges encountered by employees in 

using the computer-based distance training system given by organizations for ICDL 

training. The result of initial study shows that 58% of the employees have problems with 

computer usage for instance: they reported that they face problem with the computer 

device maintenance and lack of assistance in using a computer, 44% reported that they 

feel nervous or do not look forward, toward using the distance training system and 72% 

do not have very good computer skills. Another interesting finding is about computer 

usage and Internet usage among the respondents. High proportions of the employees 

have PC at home or at workplace and have Internet access. About 92% of them have 

regular computer access, 67% have Internet access, and 81% have an e-mail account.  
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Overall, the above survey indicates (i) there are some challenges in applying 

traditional training in Jordan public sectors, (ii) there are also some challenges and 

issues in using computer based distance training system. It is worth to note that some of 

these challenges and issues are related to the distance training system characteristics 

such as system flexibility, system enjoyment and system interactivity, since the 

employees reported that the they will use the computer-based distance training system 

because its flexibility will overcome the ICDL traditional training method; they prefer 

the multimedia training materials and they need assistance during the computer and 

system usage. According to Hsia and Tseng (2008), Chatzoglou et al. (2009) and Abbad 

et al. (2009) these characteristics are critical in the context of e-learning system 

acceptance.  

 

In addition, other challenges are also related to the individual characteristics such 

as his/her emotion or ability to use the system. In this respect, self-efficacy and anxiety 

are vital for the acceptance of e-learning system (Rezaei et al., 2008, Raaij and 

Schepers, 2008 and Chatzoglou et al., 2009). Finally, the rest of issues and challenges 

are related to the implementation environment (such as technical infrastructure, 

employees’ resources and knowledge). Many scholars found that implementation 

environment’s sub factors including facilitating conditions and social influence are 

critical success factors for the e-learning system acceptance (Venkatesh et al., 2003, 

Jong and Wang, 2009 and Sumak et al., 2010).  
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Based on the previous argument, it can be assumed that there could be some 

factors that influence the acceptance of computer-based distance training system in 

public sector organizations. Thus, there is a need to conduct a nation-wide study to 

understand and examine the acceptance of computer-based distance training system 

among public employees in Jordan.  

 

UTAUT has been used to examine the acceptance of Internet banking system, 

MP3, secure biometrics authentication system, etc  (Al-Harby et al., 20101 and Im et al., 

2010). In the e-learning context, however,  the validity of UTAUT needs to be further 

tested (Sumak et al., 2010) especially in relation to the  three main critical success 

factors in the acceptance of e-learning technology; system characteristics, individual 

characteristics and implementation environment characteristics (Suma et al., 2010; 

Chatzoglou et al.,2009; Abbad, 2009 and Venkatesh et al., 2003).  With the suitability of 

UTAUT’s characteristics and requirements for this study, and moreover with the needs 

to test the validity of UTAUT in relation with the additional factors of system 

characteristics and factors of individual characteristics,  thus, the theory  was selected 

and will be extended in this research to include the three main factors (system factor, 

individual factor, and environment implementation factor), which could influence the 

public sector employees in Jordan to use the computer based distance training system.       

      

Shortly, the vital way to overcome the traditional training’s problem is the usage 

of computer based distance training system. On the other hand, in order to make sure 

that usage of the system will be successful in the public sector’s organizations it must be 
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accepted by such organizations employees. In this respect, the number of studies on the 

acceptance of distance training system by the public sectors employees is very limited. 

An initial study therefore, has been conducted to collect information regarding the 

computer-based distance training system and traditional training methods. The study 

found that many factors important to the employees in the usage of computer-based 

distance training system including system interactivity, system flexibility, system 

enjoyment, computer anxiety and computer self-efficacy. However, there is no 

acceptance model cover all of these factors. Thus, beyond the suitability of UTAUT for 

this study, it has been extended to examine the acceptance of computer-based distance 

training system among public sector’s employees in Jordan.    

 

1.2  Research Questions  

This study aims to examine the acceptance of computer-based distance training 

system by the public sector employees. Therefore, the following are the research 

questions to be solved: 

 

1. What are the issues and challenges in implementing computer-based distance 

training system in public sector organizations in Jordan?   

2. How can computer-based distance training system support the traditional 

training method in public sector organizations in Jordan?   

3. What are the factors that determine the acceptance of public sector employees on 

computer-based distance training system?  
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4. What is the proposed model of the acceptance of computer-based distance 

training system by public sector employees? 

 

1.3  Research Objectives  

The research objectives are formulated as below: 

1. To investigate the issues and challenges in implementing computer-based 

distance training system.    

2. To identify the roles of computer-based distance training system in supporting 

the traditional training method in public sector organization in Jordan.  

3. To determine the factors that lead to the acceptance of public sector employees 

on computer-based distance training system. 

4. To propose a model of technology acceptance of computer-based distance 

training system by public sector employees.   

 

1.4 Scope of the Study  

This study has investigated the acceptance of computer-based distance training 

system by employees of public sector in Jordan. This included examining factors that 

might have affected the employees’ intention to perceive the computer-based distance 

training system as the alternative way for their training.   

 

This study investigated the acceptance of computer-based distance learning 

system by looking at three main factors: (i) individual context, (ii) technology context, 

and (iii) the implementation environment context.  The individual context focused on 
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the characteristics of employees (for instance skills and knowledge) and employee 

perceptions. The technology context includes the characteristic of computer-based 

distance training system (such as functionality and user-friendliness). Finally, the 

implementation environment context includes the organization characteristics and 

technology infrastructure characteristics (for example availability). As argued by 

Dadayan and Ferro (2005), and Nanayakkara (2006), the acceptance of ICT systems is 

influenced by those three factors (individual, system, and implementation environment).  

 

This study was conducted using a quantitative research method that involved 

survey to collect data from the sample of study. The survey scales were adapted from 

Chatzoglou et al. (2009), Sahin and Shelley (2008), Lime et al. (2008), Abbad et al. 

(2009) and Venkatesh et al. (2003) (see appendix A). The reason for applying survey is 

due to the big size of the population of employees in public sectors in Jordan. 

Additionally, they are staying all around Jordan (Sekaran, 2003).    

 

1.5 Research Significant  

In terms of practical contribution, this research provides guidelines to 

organizations that have plans to apply computer based distance training system to train 

and retrain their employees. Such guideline includes the system characteristics that can 

be included in the design of CBDTS and issues that will encourage the acceptance of the 

new training approach. In order to successful applying CBDTS, the organization should 

assure that the system is easier to use; improves the employees’ training (usefulness); 

can be accessed from any where at any time (flexible); enables trainers to interact each 
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other and with trainees (interactivity) and enjoyable to interact with. Additionally, the 

organization should take into consideration many issues including: opinion of the 

managers and opinion of other employees to encourage their colleagues to use the 

system; employees’ resources and their knowledge, emotion and their ability to use the 

system. Thus, comprehensive plan should be prepare to cover the previous issues.        

 

Additionally, this research contributes in terms of knowledge from a few 

perspectives. From the review of literatures, the research offers a clear description about 

the acceptance of e-learning system (especially distance learning system) in general and 

in Jordan in particular. In this respect this study presents the factors that influence the 

individual’s intention to use e-learning systems, since three main factors found to affect 

the individual’s intention including system characteristics, users’ characteristics and 

implementation environment characteristics. It has also been found that, the number of 

studies which conducted on the acceptance of e-learning systems among public sector 

employees is very limited.   

 

In term of theoretical contribution, this research has successfully extended 

Unified Theory of Acceptance and Usage Technology (UTAUT) in the e-learning 

system context in general and in distance learning system context in particular. The 

original UTAUT consists of only four constructs namely performance expectancy, effort 

expectancy, social influence and facilitating conditions. In this research three factors 

related to the system characteristics (including system flexibility, system interactivity 

and system enjoyable) are found to have influence on employee intention, performance 
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expectancy and effort expectancy.  Furthermore, two factors related to employee 

characteristics, namely, computer anxiety and computer self-efficacy, are also have 

impact on performance expectancy and effort expectancy. Therefore, this research 

model has overcome the weakness of UTAUT, where earlier does not investigate the 

impact of individual factor on the behavior intention. Further, it has included most of the 

critical success factors in the context of e-learning system.    

 

In relation to distance learning system domain, this research provides factors that 

enhance the acceptance of computer-based distance training system by public sector 

employees. As there are limited number of studies conducted to examine the acceptance 

of information technology by the public sector employees  (Dadayan & Ferro, 2005; 

Venkatesh et al., 2003) and studies conducted to investigate the acceptance of e-learning 

by employees (Burgess & Russell, 2003; Chatzoglou et al., 2009; Walczak & Scott, 

2009), the findings from this research  have filled the gaps in the literature. Furthermore, 

this research has majorly contributed knowledge in the area of information technology 

acceptance in the Kingdom of Jordan as the acceptance of distance learning system by 

Jordanian employees has not been investigated so far. 

 

  Next, this research also adds some high rate items scale to measure the model 

constructs. These items and the items set by Venkatesh et al. (2003) to measure the 

UTAUT constructs need to be further tested in the distance learning context 

(Marchewka et al., 2007; Venkatesh et al., 2003).      
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1.6  Research Framework  

The research approach involves four stages including literature review, 

proposing a research model, testing of the research model, and generating integrated 

model. In the first stage, the literature in the acceptance of distance learning system and 

information system was reviewed in order to identify the gap that can initiate a new 

study.   

 

The review of the literature shows that the acceptance of information systems are 

influenced by three factors namely individual characteristics factor, system 

characteristics factor, and implementation environment characteristics factor. According 

to the e-learning literature and an initial study these factors could affect the employees’ 

intention to use computer-based distance training system. Therefore, in the second stage 

the proposed model has been developed using the successful factors which generated 

from the initial study and distance learning literature. The next section presents the 

proposed model in more details.  

 

Subsequently, this study used a quantitative research method in the third stage, 

where questionnaires were distributed to collect data from employees of public sectors 

in Jordan to measure the acceptance of computer-based distance training system by 

those employees. According to Sekaran (2000), this type of data collection method 

(questionnaire) is more suitable, if the sample size is large and its subjects stay in a wide 

geography area. The total number of public sector employees in Jordan is approximately 

181,775 employees (CSB, 2009), and they are scattered throughout Jordan. Sekaran 
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(2003) indicated that the sample of such number of population members must be 384 

persons from around all population regions. This study applied structural equation 

modeling to analyze data collected from the sample of this research 

 

Finally, in order to generate the integrated model, Structural Equation Model 

(SEM) has been applied, since model fit goodness’ measures including X
2
/ df, GFI, CFI, 

REMSEA, and TLI were used. The details of the stages are mentioned in Table 1.1. 

 

Table 1.1: Four Stages of the Research Approach 

Stage Purpose inputs Activities Outputs 

Stage1: 

Literature 

review 

Identify the 

gap in the 

literature.  

Online Journals, 

Books, 

Periodical 

Journals, 

Proceedings, 

Published and 

Unpublished 

Papers, Online 

Documentations, 

and Online 

Proceedings 

 

Websites of 

distance learning  

Review the 

literature on 

issues, 

limitations, 

measurement 

items, and 

successful factors 

related to 

acceptance of e-

learning system. 

 

Identify the gap 

in the literature. 

 

 Issues and problems 

in acceptance of e-

learning system 

 

 Critical Success 

Factors 

 

 Limitation in the 

previous studies  

 

 The concepts in 

acceptance of e-

learning   
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Determine the 

factors and the 

strength of 

acceptance 

models to fill 

such gap. 

 

  

 The strengths and 

weakness of 

acceptance models 

and theories  

 

 Measurement items 

 

Stage2: 

Framework 

development 

Develop a 

proposed 

model 

(framework 

development) 

 Issues and 

problems in 

acceptance of 

e-learning 

system 

 

 Critical 

Success 

Factors 

 

 Limitation in 

previous 

studies  

 

 Concepts in 

acceptance of 

Use suitable 

acceptance 

model and 

successful factors 

to propose a 

research model 

 

Formulate 

hypotheses  

 

Develop 

questionnaire to 

test the proposed 

model  

 Extended UTAUT 

as this research 

framework, since 

five variables had 

been added 

(computer anxiety, 

computer self-

efficacy, system 

enjoyment), 

system 

interactivity, and  

system flexibility) 

 

 Measurement 

items 

(questionnaire) 
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e-learning   

 

 The strengths 

and 

weaknesses of 

acceptance 

models and 

theories  

 

 Measurement 

items 

 

 

Stage3: 

Framework 

testing 

Test the 

proposed 

model 

Proposed model 

(extended 

UTAUT) 

and 

measurement 

items 

(questionnaire) 

Distribute the 

questionnaires to 

collect the data, 

due testing of 

proposed model   

The data to test the 

proposed model 

Stage 4: 

Integrated 

model 

Generate  the 

integrated 

model 

(CBDTSAM) 

The data to test 

the proposed 

model 

Apply SEM to 

generate the 

integrated model 

Integrated model of 

the acceptance of 

CBDTS  
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1.7 Theoretical Framework  

This research intends to extend the Unified Theory of Acceptance and Use 

Technology (UTAUT) with the inclusion of these three factors. In this research 

framework, the individual factor includes the following variables: computer self-

efficacy and computer anxiety, while the system factor contains the following variables: 

effort expectancy, and performance expectancy. To add further to the present study’s 

contribution, this factor is extended to include other strong predictors of employee 

intention to use the distance learning system including flexibility of distance learning, 

enjoyably of distance learning (intrinsic motivation) and system interactivity.  Finally, 

the implementation factor is measured by examining the influence of the following 

variables on the employee intention to use the distance learning: social influence and 

facilitating conditions.  

 

Overall, the theoretical framework of this research contains nine independent 

variables: performance expectancy, effort expectancy, system flexibility, system, system 

interactivity, computer self-efficacy, computer anxiety, social influence, and facilitating 

conditions, as independents variables. Behavioral intention becomes the dependant 

variables. Additionally, the relationships between the dependant variables and 

independents variables are moderated by the following moderators: age, gender, 

experience. Chapter four will present the details of the selection of these variables.        

 

Subsequently, after the questionnaire was distributed to collect the data form 

public sector’s employees, the proposed model was tested using Structural Equation 
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Model (SEM). The purpose of this stage is to see which factors affect employee 

intention to use Computer-Based Distance Training System (CBDTS). The integrated 

model, which explains the relationships between system factor, implementation 

environment factor, individual factor, and employee intention, was generated in the final 

stage. This integrated model will help decision makers in public sector organizations to 

plan and manage the application of CBDTS for employee training.  

 

1.8  Structure of the Thesis  

1.8.1  Chapter One 

This chapter introduces the need to examine acceptance of computer-based distance 

training system in an employee environment and explains the problem statement in 

detail.  This chapter also presents the research objectives and questions, study scope, 

research significance, research contributions, research approach and methodology, and 

research structure.  

 

1.8.2  Chapter Two  

This chapter includes the background of distance learning and distance learning 

system including its history of diffusion across the globe; the equipment and tools used 

to conduct distance learning; definitions of distance learning and its relationship to e-

learning; the advantages and disadvantages of distance learning; distance learning in the 

public and private sector organizations, barriers of distance learning and background of 

e-learning in Jordan.   
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This chapter also presents several theories of technology acceptance that have 

been widely used in previous studies. It also presents the constructs of those models, 

weaknesses and strengths of each model, and where each model is applied. Additionally, 

the successful factors of the acceptance of information system (especially distance 

learning system) are presented.  

 

1.8.3  Chapter Three  

This chapter details the information of the research framework. It includes the 

variables used to finally construct the research model and this is followed by the 

construction of research hypotheses to address all the research questions and objectives. 

Additionally, this chapter discusses the methodology carried out in this study including 

the research purpose, research approach, research strategy, population and sample of 

research, instruments development, and survey administration.    

 

1.8.4 Chapter Four  

  This chapter presents the analysis of this research data using the Structural 

Equation Model (SEM). It includes the advantages of Structural Equation Model in 

comparison with other data analysis. The data analysis strategy and respondent 

information are also presented, followed by a discussion on data management testing. 

Next, validity and reliability testing are discussed. Finally, the chapter highlights the 

measurement of fit on the research model and the results of the hypotheses testing. 
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1.8.5  Chapter Five   

This final chapter highlights the conclusion of this research and the computer-

based distance training system acceptance model. Furthermore, the implications to 

practice, theory, and methodology of this research are explained along with limitations 

and future work. The organization of this thesis is shown in Figure 1.0.  

 

 

 

 

 

  

 

 

 

 

                               Figure 1.0: Structure of the thesis 

Ch. 2 

      Ch. 3 

 

      Ch. 4 

 

      Ch. 5 

 

         

Ch. 1 Introduction 

Literature Review 

Conceptual Model Formulation 

and Research Methodology 

Data Analyses and Results 

Implication and Conclusion  
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CHAPTER TWO  

LITERATURE REVIEW   

 

2.0  Introduction 

There is much evidence in the literature that the development of information and 

communication technology plays a vigorous role in the evolution of e-learning. 

Nowadays educational institutions offer their courses online and have distance learning 

as one of their strategic alternatives for reaching big number of students. Similarly, 

many organizations have taken practical steps to provide training materials to their 

employees through distance training programs (Burgess & Russell, 2003).  

 

The acceptance of distance training system among employees is important to 

support their advancement in knowledge and skills. It is a concern for organizations to 

provide the best facility of training to employees. In order for employees to accept 

distance training system, organizations need some kind of guidance on such provision. 

In doing so, organizations will have to depend on previous information regarding 

acceptance of distance training system.  

 

 However, the number of studies been conducted regarding acceptance of e-

learning system by employees of organizations is very limited (Burgess & Russell, 



25 

 

2003; Chatzoglou et al., 2009; and Walczak & Scott, 2009). Almost all e-learning 

studies have been conducted in the educational environment involving students and in 

organizations involving managers (Chatzoglou et al., 2009; Dadayan & Ferro, 2005). 

With insufficient information on the acceptance e-learning system among public-sector 

employees in Jordan and with the need of organizations to increase the support of e-

learning in working environment among employees, a study needs to be conducted to 

understand aspects of the system acceptance. This includes understanding the factors 

that will influence the acceptance. Thus, this study was conducted to predict the factors 

that influence employee acceptance of computer-based distance training system in 

public sector organizations. By doing so, this study will enable decisions makers and 

administrators in public organizations to better understand why employees accept or 

reject such technology.    

 

Understanding user acceptance of information system is one of the most 

important research areas in the information and communication technology literature 

(Moran, 2006; Venkatesh et al., 2003). This acceptance has been defined in the literature 

as “the demonstrable willingness within a user group to employ information technology 

for the tasks it is designed to support” (Dillon & Morris, 1996). This definition focuses 

on a user’s intention to use a technology. In the information systems literatures, users’ 

intention to use an information system is influenced by three factors: (1) individual 

factor, (2) implementation environment factor, and (3) technology factor (Chau & Hu, 

2002; Dadayan & Ferro, 2005; Nanayakkara, 2005).  
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This chapter describes the situation of distance learning in public and private 

organizations and educational institutions. It also explains the advantages and 

disadvantages of distance learning system for employees, organizations, institutions and 

trainers, and how distance learning has managed to solve problems of employee 

training. Additionally, this chapter includes a review of literature on the acceptance of 

information system models, and the dimensions of distance training system acceptance 

(successful factors), which will be used to develop the acceptance model for this 

research.  

 

2.1  Historical Review of Distance Learning  

Works on distance learning began in Britain in the 18
th

 century. It was meant to 

provide courses to everyone who wanted to extend his/her personal knowledge, get 

education degree or develop his/her career. In the 19
th

 century, the United States and 

many European countries started to apply distance learning. Consequently, distance 

learning has become a popular practice all over the world (Ruhig, 2002). Given that, it is 

evident that Great Britain was the first country to conduct distance learning in 1858. The 

Queensland University offered some courses that led to an external degree through 

distance learning program in 1890. Today, the Open University in London is one of the 

largest international universities that offer courses through distance learning programs. 

About 20,000 students have enrolled in this university’s distance learning programs. It 

the university is also recognized as the first university that provides courses from 

distance for full off-campus students in 1988 (Morcos et al., 2001; NMFA, 2008).    
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Different technologies are used to support the implementation of distance learning 

programs. For example, about 56 percent of all public higher education institutions in 

the United States provide courses to their students using online mode (Arafeh, 2004). 

Additionally, TV is another technology that plays an important role in conveying the 

materials and programs of distance learning to remote students. For instance, the Public 

Broadcasting Service offers distance learning courses to remote students in more than 

2,000 institutions in the United States. Stanford University, for instance, is the biggest 

university that conducted television courses in the world. Started in 1964 in the United 

States, the university had then been broadcasting more than 200 courses to more than 

2000 students (Ruhig, 2002). Other university that had been using TV system to conduct 

distance learning program is Maryland University (Ruhig, 2002). Other than TV system, 

satellite technology is also being used by educational institutions to deliver distance 

learning courses in the United States. The National Technological University, which 

was established in 1984, has broadcasted for several years many engineering courses 

through satellite television network (Morcos et al., 2001).  

 

With the advancement of information and communication technology, most 

institutions in the United States have moved to use Internet and Word Wide Web to 

offer their courses to the remote students (Castro, 2001). According to United States 

Department of Education, about 80 percent of institutions in United States have been 

offering their courses online (Dalziel, 2008). High secondary schools have also adopted 

distance learning technology to provide course materials to their students at distance. 
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According to National School Board Association,  percent of school students started 

to receive some online courses by the end of 2006 (Arafeh, 2004).  

 

The computer-based distance training system also started in Russia since 1979. It 

has received official recognition in the graduate and postgraduate vocational education 

since 2003 (Elena, 2006). The Far Eastern National University (FENU) is one of the five 

great universities in Russia that offer a lot of courses such as law, management, Russian 

and Japanese languages by the distance learning mode. Many of these distance learning 

programs have been conducted through participation with other international 

universities such as Maryland University College (UMUC) in United States, University 

of Southern Queensland in Australia (USQ), and Waseda University (WU) in Japan 

(Kurilova-Rich and Falaleev, 2003).     

 

Based on the above, the number of educational institutions that use distance 

learning system has rapidly increased all over the world, due to its advantages. Later, 

organizations have begun to take the advantages of distance learning program to train 

their employees, as mentioned later in this chapter. Thus, this research is going to 

investigate the acceptance of distance learning system by public sector employees, to 

understand why employees accept or reject such system and to determine the challenges 

of applying distance learning system for employee training.  
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2.2  Distance Learning Definition 

There is no specific definition of distance learning (Arafeh, 2004; Elena, 2006) 

because it is a mixture of many sciences such as education, business, psychology, 

information technology, and information technology. As a result, researchers have 

defined distance learning according to their field (Burgess & Russell, 2003). Whatever 

differences the meaning they attach to distance learning, these definitions are made 

based on the philosophy of distance learning, grounded on two concepts: (1) flexibility, 

and (2) openness.  Flexibility means that students or trainees can access any learning 

materials from any place at any time (Burgess, and Russell, 2003). This accessibility is 

achieved by the adaptation of electronic media that may include other computer systems 

like satellite system, television, and radio.  Openness refers to the fact that education or 

training can be accessed by all people apart from their age (Burgess, and Russell, 2003). 

 

In educational context, distance learning is the process in which education occurs 

when the students are physically separated from the instructors. In such a context, there 

is a need for designing special methods and electronic tools to connect students with 

teachers and each other and other managerial and administrative arrangements (Angel et 

al., 2004). This is to provide flexibility of teaching and learning process to students and 

instructors. In the context of business and organizations, distance learning can refer to 

the training method that is developed by companies to train or retrain employees to 

overcome the obstacle of a fast-paced work environment. Many organizations have used 

computer, Internet, video, and audio technologies to conduct such training (Burgess & 

Russell, 2003; and Gagne and Rojas, 1991). In the information technology and 



30 

 

information system context, distance learning is defined as a delivery system that is used 

to deliver instructions and provide resources to remote students (Gordon et al., 2004). 

 

Overall, all previous definitions seem to agree that distance learning aims to 

convey courses to remote students and trainees and provide some interaction between 

students and instructors through electronic tools. Distance learning has many advantages 

for trainees, students, instructors, institutions, and organizations. However there are 

many issues that make the implementation of distance learning system a challenging 

task. The following section presents the advantages and disadvantages of distance 

learning system for students, trainees, instructors, and institutions.     

 

2.3  Advantages and Disadvantage of Distance Learning System  

Distance learning system offers opportunity to students and trainees to access the 

learning materials by any device connected to the Internet. It also enables trainees who 

stay in the remote regions to access the center of training, and this training method is 

suitable for trainees who have irregular work or personal schedule. It offers flexibility to 

trainees who are unable to go to a different place for the training. The distance learning 

system also enables students or trainees to communicate with their instructors by e-mail 

when they need help or when they want to submit their assignments. Trainees can also 

plan the topics they want to study and can access to the updated references (Burgess & 

Russell, 2003).   
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Distance learning system offers many advantages for instructors and trainers in 

terms of using this system to provide course materials to their students. More students 

could enroll at the same class, while instructors can have enough time to prepare their 

training material because they can send it any time to their students, and can gain new 

knowledge and skills (Bodain & Robert 2000; Manning et al., 2003; Pahwa et al., 2005). 

Distance learning also provides institutions many advantages: they do not need more 

building and other equipment, they will be able to get international accessibility, and 

hence could earn more income (Behling et al., 2007; Bodain & Robert, 2000). 

 

Previous studies also highlighted challenges faced by students and trainees when 

using distance learning system. Among the challenges are lack of direct interaction 

between the students and instructors (Behling et al., 2007), students cannot send or 

receive immediate feedback from their instructors, and consequently they will lose their 

motivation (Bodain & Robert, 2000). Students also encounter some difficulty in 

managing and organizing their teamwork (Behling et al., 2007), thus making them feel 

isolated (Bodain & Robert, 2000).  Instructors need much time to complete the 

workload, they also need training because their tasks and roles have now changed and 

because they have to access to students’ information such as their assignments. Whilst 

institutions may need not extra physical building, they however has to incur more cost in 

the beginning (software, hardware), and they may also lack Internet specialists. They 

must face international credit criteria and redefine instructors’ roles and tasks (Behling 

et al., 2007; Bodain & Robert, 2000; Manning et al., 2003).   
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In this study, the scope is on employees who are working in public sector 

organizations. In relation to that, the advantages and disadvantages of applying distance 

learning system will be investigated to determine the factors that drive employees to 

accept or inhibit computer-based distance training system.   

 

2.4  Distance Learning Technologies and Methods 

Technologies, such as web-based technologies, computer-based technologies, 

multimedia technology, satellite and so on, are essential for the development and 

implementation of distance learning. These technologies have been used by institutions 

over time to develop distance learning materials, to deliver the distance learning 

materials to remote students, and to create interaction among students and instructors. 

This section sheds light on these distance learning technologies and methods.    

 

2.4.1 Materials Design Technologies and Methods 

Educational institutions deliver learning materials in many formats.  The early 

format used to deliver learning or training materials was the written materials such as 

textbooks and documents. This format was used since the introduction of distance 

learning until the end of 1970 (Castro et al., 2001; Jackson, 2002).  After 1970s, audio 

and video documents started to be used. These technologies include speech and video 

tools like audio cassettes, audio tapes, and video tapes. Educational institutions 

combined the writing materials with these new technologies to present new materials 

formats (Campbell, 2007). In 1990, multimedia became the most popular format with 

the advent of computer that allows different learning and training medium to be 
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combined such as audio, video, pictures, and text in designing the distance learning 

materials (Jiang et al., 2001). Campbell (2007) agrees that multimedia technology is a 

great item in the design of distance learning materials because this technology uses 

computer applications to combine the video, audio and writing materials together.  

 

2.4.2 Transmission Technologies and Methods 

Transmission technologies refer to the technologies that are used to deliver 

distance learning materials to remote people.  In the early stages of distance learning, 

the delivery of text materials was conducted by regular postage (Jaing, 2001).When 

audio and video technology appeared, institutions started to use this new technology to 

deliver their distance learning materials. These delivery technologies include videotape, 

cassette tape, television system and satellite system (Castro et al., 2001). At this stage 

also, some universities began to use other methods to present the courses materials to 

the remote students. Universities were sending faculty members to present the materials 

to the remote students, or the universities hired other university equipment and 

buildings to deliver the materials to distance students (Campbell, 2007).  

 

The development of networks technologies and multimedia technology have 

enabled educational institutions and international organizations to develop their teaching 

and training materials to overcome the problems such as interaction problem faced by 

students or employees in the distance learning system (Zhao et al., 2006). These 

technologies are computer-based technologies like CD ROM and DVD, and web-based 

technologies like Blackboard and WebCT (Campbell, 2007). According to Easton 
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(2004) and Jackson (2002), technological development makes multimedia material 

transmission easier through the web like WebCT or computer tools like CD ROM. 

Castro et al. (2001) indicated that with software development users can travel via 

network with video, pictures, and sound. This encourages institutions to provide 

education at distance, to provide many advantages like accessibility of student to the 

library and other resources at distance, and to decrease the cost of the instructional 

method.  

 

2.4.3 Interaction Technologies and Methods 

Interaction technologies refer to the technologies that are used to enable 

interactions between students and the instructors and with other students. Dark et al. 

(2007) and Gracanin (2003) found four types of interaction: students with instructors, 

students with other students, students with content, and students or instructor with the 

technologies. These interactions are facilitated by the application of various types of 

technologies such as web-based technologies (E-mail, chat room, WebCT) and 

videoconferencing technology (Dark et al., 2007; Gracanin, 2003). Morly and laMaster 

(1999) noted in their study that the WebCT provides meaningful and enjoyable 

interaction between instructors and educators and university professors. Additionally, 

Castro et al. (2001) indicated that e-mail is an interaction tool that enables students and 

instructors to interact together through text messages. In addition, emails allow students 

to gain feedback, send assignments, and other materials.  
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Additionally, ISDN and XDSL help conduct electronic or remote conferencing 

service between two or more persons. E-conferencing allows images sound, and other 

multimedia features to be used. Ho et al. (2005) added that video conferencing method 

is effective to share ideas and communications between remote people. Many studies 

were conducted to evaluate the effectiveness of interaction on students’ learning. Kwok 

et al. (2001) have pointed out in their study that collaborative assessment enhances 

students’ satisfaction and learning. In this respect also, Janz (1999) noted that 

collaborative assessment has a positive relationship to students’ learning.  The running 

of synchronous activities on the web base such as live discussion and online session can 

provide high quality communication between students and teachers (Voinea, et al., 

2001).  

 

In general, this section has described the technologies used to deliver many 

formats of distance learning materials to remote students and trainees, and technologies 

used to make trainees and trainers interact together. In respect of delivery systems 

(transmission systems), distance learning materials can be conveyed by many ways 

including satellite-based distance learning system, TV-based distance learning system, 

and computer-based distance learning system.  This research investigates whether the 

characteristics of computer-based distance training system affect employee intention to 

use the computer-based distance learning system.  
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2.5  Distance Learning Generations 

The development of information and communication technologies has played a 

great role in advancing distance learning. The development of technologies in distance 

learning have take place in four generations. This section presents these generations in 

detail.  

 

1. The first generation of distance learning started in the eighteenth century. The 

instructor and adviser play essential role in the teaching process. In this generation 

distance learning’s written materials (for instance written documents and books) 

are delivered to remote students (Castro, 1998). The correspondence and the 

communication between students and instructors are conducted by postal service 

or face to face. The disadvantage of this generation is that students’ interaction 

with the instructors is not strong because the interaction does not take place 

simultaneously (Campbell et al., 2007). 

 

2. The second generation began at the end of 1970. At this stage, in addition to the 

books, text and documents some technologies are added, for instance, audio 

cassette, videocassette, and telephone (Castro, 1998). The appearance of these 

technologies has enhanced the distance learning materials format, has improved 

the distance learning delivery methods by the introduction of cassette tape to the 

distance learning delivery methods, and has improved the interaction between the 

instructors and students by the introduction of the telephone system (Campbell et 

al., 2007). However, the interaction technique between students and instructors, 
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and between students themselves is still weak. This is because the interaction 

methods available at this generation are just via telephone network and face to 

face. In order for students to interact with the instructors, they need to go to the 

institution place or use the telephone network (there is no simultaneously 

interaction) (Campbell et al., 2007). 

 

3. In the third generation of distance learning, multimedia technology such as audio, 

video, and text are combined on personal computers to improve the previous 

distance learning materials format. It is also called computer-aided learning (CAL) 

(Castro et al., 2001). This generation of distance learning has begun since 1990 

(Jiang et al., 2001). One of the benefits of using multimedia is to visualize the 

distance learning material topics, explained by the multimedia technology (Castro 

et al., 2001). Further, in this generation, computer-based technologies (such as 

CD) are used to improve the distance learning material delivery methods 

(Campbell et al., 2007). However, the interaction methods between the instructors 

and students have never been developed (Campbell et al., 2007). Students still use 

face to face or phone network to interact with their instructors and other students. 

 

4. The fourth generation (current generation) is called “telematics” (Castro et al., 

2001). In this generation, the telecommunications technologies and IT 

(information technologies) are applied to distance learning. This enhances the 

interaction between the students and instructors by having a two-way 

communications instead of a one-way communication, via computer system. The 
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trainees can interact with other trainees, or with trainers by e-mail, forum, chat 

room, or audio technologies. The trainees can contact the trainers with video 

streaming. Additionally, the techniques of distance learning materials delivery 

have been developed by adopting new technology like DVD, and web-based 

technologies (such as webCT, and blackboard) (Castro, 1998; Campbell et al., 

2007). 

 

Overall, applying communication technology and information technology for 

distance learning enhances the interaction between students, instructors and institutions, 

and improves distance learning material formats. Therefore, in this research, these 

advantages will be investigated as variables that enhance the acceptance of computer-

based distance learning system by public sector employees.     

 

2.6  Distance Learning Modes 

The first, second, and third generations of distance learning represent one mode of 

learning. This mode is “one way”, or called asynchronous learning network (ALN). 

Goodwin et al. (2001) defined ALN as a learning environment that allows students to 

interact with the remote learning resources, instructors and other students, but they are 

not required to be online at the same time. This mode includes a one-way 

communication between students and instructors. In this context, instructors send 

materials to students and receive their individual assignments. There is no two- way 

communication (like videoconferencing where students receive the materials, send 
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feedback, discussion, and/or submit the assignment at the same time) between students 

and instructors, or among the students themselves (Behling et al., 2007).  

 

The technological development especially in the information and communication 

field has made the transfer, storage, and the sharing of information between students and 

instructors much easier. This process is called synchronous distance learning (Midkiff, 

2000), which appears in the fourth generation of distance learning. With this, distance 

learning includes two modes: (i) asynchronous distance learning, and (ii) synchronous 

distance learning. While the mode appeared in the first three generations of distance 

learning, the second mode of distance learning appeared as a result of the information 

and communication technologies in the fourth generation of distance learning.  

 

2.6.1 Asynchronous Distance Learning 

Asynchronous distance learning is a distance learning method in which learners are 

geographically separated from an instructor and is based on the learners’ access to the 

learning materials at any time from any place. In other words, students or trainees can 

look at CD or website to access to the learning materials at any time (Wag et al., 2005). 

In spite of  the flexibility of choosing the time and place by students themselves, there is 

little contact between the trainees themselves, trainees with trainers and trainees with the 

members of the organization (Behling et al., 2007). The following examples explain 

how the asynchronous distance learning offers the courses and topics to the remote 

students:  
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 Course materials are delivered by CD ROM or website. 

 Videotapes are used to deliver course materials. 

 Course materials are delivered via audiotape/ audio cassettes (Behling et al., 

2007).   

The students can choose the time and place to access the courses as presented in the 

previous examples.  

 

2.6.2 Synchronous Distance Learning   

Within this mode of distance learning, the learning takes place in real time 

(Behling et al., 2007). Trainees must be enrolled in class and attend this class in a 

specific time (scheduling time). The contact between the trainees and trainers take place 

electronically during the class time (Chou, 2002). The following examples explain how 

asynchronous distance learning offers the courses and topics to the remote students: 

 Deliver the distance learning materials to the remote students via television 

broadcast. 

 Use the radio technology to convey the materials to the remote students. 

 Using online lectures to conduct the distance learning lectures. 

 Courses are offered via videoconferencing lectures.  

  Courses are taken via audio conferencing (Behling et al., 2007). 

 

Although the two modes are used by several institutions that offer distance 

learning courses to their remote students, there are differences between the synchronous, 

asynchronous distance learning and traditional learning.  A few studies have been 
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conducted to compare between the synchronous and asynchronous distance teaching 

(Chou, 2002). This section introduces the differences between asynchronous distance 

learning and synchronous distance learning, and traditional learning. In this comparison 

the researcher considers the following factors namely time of study, place of study, cost 

of infrastructure, path of study, and the interaction between students and instructors. 

 

2.6.3 Characteristics of Asynchronous Distance Learning  

As previously mentioned in Section 2.6.1, asynchronous distance learning is a 

distance learning method in which learners are geographically separated from an 

instructor and is based on the learners’ access to the learning materials at any time from 

any place.  The materials of this type include video, audio, animation, simulation, or 

online resources (Behling et al., 2007). Another difference is the possibility that students 

can determine their learning path (Burgess & Russell, 2003).  The asynchronous 

distance learning can also deliver the distance learning materials by CD ROM or web-

based learning. This delivery method does not need high bandwidth networks to deliver 

the distance learning materials to the remote students or trainees (Chou, 2002). 

According to Wag (2005), the flexibility of asynchronous distance learning becomes 

more attractive to distance learning students. However, there is no real time interaction 

between the instructors and students, or between the students and themselves (Ho et al., 

2005). Open University of Hong Kong is an example of an institution that offers its 

courses asynchronously to its students who enrolled in its online courses.     
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2.6.4 Characteristics of Synchronous Distance Learning  

In this type of distance learning, the learning process is conducted at the same 

time but at a different place. This suggests that the learning process takes place when the 

students and instructors are geographically separated and the materials are delivered 

immediately to the students. This type includes video or/and audio materials that are 

conveyed via video conferencing and audio conferencing (Behling et al., 2007). All 

students also follow the same path of learning plan (Burgess & Russell, 2003). In this 

distance learning mode, the instruction materials are delivered to the students or trainees 

in real time. Synchronous distance learning mode needs good infrastructure and high 

speed networks to deliver high quality materials to the remote audience learners (Chou, 

2002). Hosei University Research Institution in USA is an example of an institution that 

offers MBA courses using this learning mode. 

 

2.6.5 Characteristics of Traditional Learning 

Traditional learning is where the learning process is conducted at the same place, 

and at the same time, where the instructor and students are physically present at the 

same place and at the same time (Midkiff et al., 2000). Text books, presentation slide, 

and video are included as traditional learning materials. The students also follow the 

same learning plan and path (Burgess & Russell, 2003). Table 2.1 illustrates the 

differences between the three modes. 
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Table 2.1: Comparison of Learning Modes 

Modes Place of meeting Time of meeting 

Synchronous distance 

learning 

Different place Same time 

Asynchronous distance 

learning 

Different place Different time 

Traditional learning Same place Same time 

Source: Behling et al. (2007) 

 

2.6.6 Advantages of Asynchronous Distance Learning compared with Synchronous 

Distance Learning  

Many problems have prevented employees in an organization to attend traditional 

training to gain skills and upgrade their knowledge (Pahwa et al., 2005; Quinn et al., 

2006; Zhao et al., 2006). The literature suggests that distance learning system is the 

most proper way to overcome such a problem. In this section, the researcher will discuss 

the problems associated with traditional training mode and how asynchronous distance 

learning is more suitable than synchronous distance learning to solve these problems.  

 

Zhao and et al. (2006) argue that IT workers need to update their knowledge 

because of the constant development of the technology.  They contend that employees 

do not have time to attend the traditional class room because their work time coincides 

with their learning time. They add that distance learning is the unique solution to solve 

such problem. Additionally, Quinn et al. (2006) point out that most people who work in 
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IT field are working as data base administrators, developers, managers, etc. They need 

training on new technologies, and gain new knowledge about their professional fields. 

However, many of them cannot take days off to become full time trainees. They can 

enroll at many institutions as part timers but most of them stay far away from the 

learning institutions. Many of them find distance learning is the best way to continue 

their learning.  

 

Additionally, Pahwa et al. (2005) point out the employees cannot leave their jobs 

to attend the class room. By adopting distance learning, employees do not need to leave 

their job to attend training sessions. They can choose the place and the time of learning 

themselves. According to a preliminary study, 82 percent of the sample subjects cannot 

attend the training class because their work scheduling coincided with the time of the 

class or because family duties prevented them from attending the traditional classroom 

training (Figure 2.1). 

 

 

 

 

 

 

 

 

Figure 2.1: Problems of Traditional Training 
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The initial study further indicated that 74.4% of the study sample subjects are 

willing to take the courses of training by distance learning program (Figure 2.2).      

 

 

Figure 2.2: Participation 

 

Therefore, according to the literatures (Pahwa et al., 2005; Zhao et al., 2006) and 

the preliminary study, problems that have prevented employees from getting enrolled in 

the traditional courses are as follows: 

 

i. Some of the employees have other classes at other institutions (for example 

employees who study at university to gain higher education degree).  

ii.  Many of the employees have family duties, especially women. 

iii. Many employees have more than one job.  

iv. Many employees spend much time commuting to their work place.  

v. The employees’ work time coincides with the training time. 
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Pondering over the above problems, the researcher found that the development of 

networks and computer technologies provide opportunity to employees to gain 

knowledge, skills, or degree without having to travel to the place of institution or 

without having to leave their families or work. They can also choose the place and time 

of lectures (Ashby, 2002; Pahwa et al., 2005). Additionally, distance learning provides 

organizations the suitable way to train or retrain their employees, enables the 

organizations to reach a big number of employees without increasing the training cost, 

and without affecting the organization’s productivity (Zhao et al., 2006).  

 

Even though distance learning could overcome many problems employees face, in 

the synchronous distance learning mode, the time and place of learning is determined by 

the learning institutions and not by the employees themselves. In this respect, Mahadeo 

et al. (2007) noted that employees prefer flexible training to cope their learning with 

work loads, and they prefer to choose the convenient place and time of their learning if 

the language of materials is easy to follow.  

 

Pahwa et al. (2005) pointed out that asynchronous distance learning is more 

flexible to employees and students because they can choose the time and place of their 

study. Arguing in a similar vein, Burgess and Russell (2003) indicated that 

asynchronous distance learning is more flexible than synchronous distance learning 

because the trainees in the asynchronous distance learning can choose the place and time 

of their learning, but in the synchronous distance learning the members of the institution 

choose the time of lectures because the lectures are conducted live. Wag et al. (2005) 
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agree that the flexibility of asynchronous distance learning makes it more attractive to 

many organizers. Additionally, one of the advantages of asynchronous is 

personalization, which means trainees can determine their own learning path. The time 

and the title of lectures are determined by the trainees themselves (Burgess & Russell, 

2003).  

 

According to prior studies, using videoconferencing and other synchronous 

distance learning technique in distance learning requires high network bandwidth to 

convey the materials to remote trainees. On the other hand, asynchronous distance 

learning does not need high network bandwidth because the trainees can convey the 

materials to their devices and then they can study them at their own pace (Chou, 2002; 

Jain et al., 2001).    

 

Based on the previous arguments, there are three advantages that make 

asynchronous distance learning more appropriate for training employees than 

synchronous distance learning. They are: (1) flexibility of asynchronous distance 

learning, (2) personalization, and (3) there is no need for high network bandwidth. In 

this research the effect of flexibility of distance learning system and availability of 

technologies on employee intention to use computer-based distance training system will 

be investigated.   
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2.7  Trends and Issues in the Distance Learning 

The Council of High Education Accreditation (2002) pointed that, although the distance 

learning system is significant in institutions that offer a degree, these institutions face 

problems pertinent to accreditation. This accreditation focuses at seven areas: learning 

outcomes, faculty support, institution organization, institution resources, curriculum and 

instruction, institution mission, and students’ support (CHEA, 2002). Thus, the 

educational institutions and organizations should take in its consideration these criteria 

when they intend to offer distance learning to the remote learners.  

 

It is worth mentioning that distance learning includes distance education and 

distance training. Distance education is different from distance training (Elena, 2006). 

The first difference is related to the learning process itself. Distance education is a 

method of teaching that aims to convey information and knowledge to the remote 

students, and to achieve the teaching objectives of some courses like the traditional 

teaching mode. On the other hand, distance training aims to convey knowledge, skills, 

and experience of some activities to the remote trainees (Elena, 2006). The second 

difference is related to motivation: The motivation of students in distance education is a 

grade of a course. However, trainees’ motivation in distance training is the gain of 

knowledge and skills related to their career (Elena, 2006; Zhuravleva, 2006).         

 

The literature indicates that e-learning has been widely used instead of distance 

learning. In this respect, e-learning is defined as the way of using electronic device for 

people to learn. Thus, e-learning includes blended learning (B-learning) and distance 
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learning (D-learning) (Liu & Hwang, 2009). Further, many acronyms such as computer-

based training system, Internet-based learning system, online learning system, web-

based training system and so on are synonymous of e-learning system (Graziadei, 1993; 

Karadediz, 2009; Liu & Hwang, 2009). Figure 2.3 represents the structure of e-learning. 

 

 

 

 

 

 

 

 

 

 

 

Figure 2.3: Structure of E-learning and D-learning 

 

As previously mentioned in Section 2.4, distance learning system refers to the 

system used to deliver distance learning materials to the remote people. It was also 

mentioned there are many systems used to deliver the materials to the remote people. 

Among them are satellite system, TV system, computer system, and radio system. In 

terms of computer system, it includes computer-based tools (for instance CD and DVD) 
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and Internet-based technologies, for example, web-based learning, online learning and 

so on.    

 

Earlier in this section, two kinds of distance learning have been presented i.e. 

distance education and distance training. Therefore, in this research the acceptance of 

computer-based distance training system used to deliver the training materials to the 

remote employees will be investigated.  

 

2.8  Distance Training in Public and Private Sector Organizations  

The utilization of advanced network technologies and modern computer 

applications in distance learning raises the importance of distance learning system in the 

delivery of learning materials to remote trainees. Because advanced network 

technologies provide interaction between trainees and other trainees, trainees with 

instructors, and trainees with materials, modern distance learning comes to overtake the 

place of traditional training in organizations. This innovative method provides 

opportunity for organizations (especially organizations that have a huge number of 

employees) to convey training materials to their employees at any place in the world 

(Zhuravleva et al., 2006). This helps organizations to reduce the cost of the employee 

training and allow the organizations to train and retrain their employees without any 

negative effects on the productivity of the organizations (UNSCO, 2006; Zhao et al., 

2006).  It also solves the problems associated with traditional training method (Pahwa et 

al., 2005). 
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Bill (2002) revealed that 42 percent of organizations used e-learning to train their 

employees. About 92 percent of these organizations plan to use or expand their use of 

electronic tools to train their employees. According to the ASTDs report, 88 percent of 

industry training is done by some form of e-learning (American Society for Training and 

Development, 2002). Many international organizations use web-based training to train 

and retrain their employees such as Ford, MCI Worldcom, Boeing, and Novell (Hall, 

1999). Paul and Hardt (2008) assert that about 109.25 billion USD are spent on 

employee training, and approximately 39.33 million dollars of them are spent on 

training that is delivered by electronic tools. This indicates that the percentage of 

employees who are trained by electronic tools is 36%. About 60 million dollars of them 

are spent on online training, which means that the percentage of employees who are 

trained by online method is 60%. About 90% of the online training is in the form of 

distance training.  

 

Burgess and Russell (2003) indicated that approximately 24 percent of large 

organizations like insurance companies and banking sectors allocated specific budget for 

technology training. They also noted that large companies utilize computer-based 

training more than small companies. The computer-based training includes web site 

training, CD ROM delivery training, and DVD delivery training.  Distance learning is 

not carried out in the private sector alone but many government sectors are also using e-

learning to help their employees update their knowledge. The departments of defense, 

energy, and environment protection agency in United States use distance learning to 

train their employees (Chute et al., 1999).  
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There is much evidence that distance training is an effective and a fast method to 

train employees, for various reasons: Organizations can employ the best trainers and 

provide high quality courses to train their employees; this kind of training provides 

opportunity to organizations to deliver update their information to their employees; each 

employee is responsible for his/her personal success; it reduces transportation cost, 

mails, and communication cost, and traveling time.  

 

If the organization has more than one branch, this way of training enables it to 

conduct training for all branches at the same time. In addition, there is also an 

opportunity to share foreign and other fields’ experts in the training process. 

Organizations can also consult foreign experts or conduct high quality training to get 

more quality training materials. Distance training system also provides opportunity to 

add more trainees without changing the training arrangement or the training cost. This 

kind of training also enables the organizations to access their employees at work or 

home, and make use of the available resources and experts (Burgess & Russell, 2003; 

UNSCO, 2006; Zhuravleva et al., 2006). Since organizations aim to reduce cost and 

enhance productivity, distance training system is important for many organizations all 

over the world due to the advantages it offers. Similarly, public sector organizations will 

gain a lot of advantages if they use computer-based distance training system to train 

their employees.   
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2.9  Distance Learning Barriers 

In spite of the advantages of distance learning to students, employees, 

organizations, institutions, and instructors, there are many barriers that hinder the spread 

of distance learning. In this context, Tynjala and Hakkinen (2005) pointed out that many 

workplaces do not support this mode of learning. Some organizations do not have 

infrastructure to support virtual learning.  Other barriers related to the trainees 

themselves. For example some people resist using technologies (Howard, 2002), and 

many virtual learning institutions do not have accreditation. According to the Council 

for High Education Accreditation, out of 17 virtual institutions, only 5.6 of them are 

accredited (CHEA, 2002). Other challenges are related to the mode of learning where 

distance learning cannot support the direct interaction between students and instructors 

(Pahwa, 2005). 

 

2.10  E-learning in Jordan 

The private and public sector organizations in Jordan understand the importance of 

e-learning. As evidence, many organizations in Jordan have started to use the e-learning 

system to train their employees (such as Association of Bank in Jordan), to offer 

learning materials online (for example University of al-Hashimia), and to provide 

services to their employees and students. This section explains e-learning in public 

sector organizations in Jordan.    

 

The Ministry of Education in Jordan has been working with several foreign 

companies on many educational projects since 2000 to improve the e-learning 
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infrastructure. For instance, Information Technology Group (ITG) provides IT problems 

solving and services for companies and governments in Europe, North Africa, and 

Middle East. The Ministry of Education in Jordan and ITG agreed in 2003 to develop e-

learning platform that is called Eduwave. The main aim of this program is Bookzero 

concept, which involves digitizing textbooks so that students can access their books 

online at any time and place. Eduwave website enables the teachers to contact and work 

with their students online.  In addition, students can interact o line among themselves, 

and parents can also monitor their children’ grades and can easily contact the school 

management. 

 

Nowadays, the Eduwave platform is used by over 1.5 million students, 55,000 

employees, and students’ parents throughout Jordan (Jordan Time, 2002; Reddy, 2004). 

After this experience in Jordan, ITG applied the Eduwave platform in New Jersey in US 

in February 2004. Walid Tahabasem, the ITG president, highlighted that they are 

marketing Eduwave in the US, Europe and the Gulf countries. In 2004, the ITG made a 

contract with Bahrain’s Ministry of Education to implement the Eduwave platform in 

public schools. In December 2003, Eduwave platform received the UN world summit 

award. This is an important world recognition with success of the Eduwave platform in 

Jordan (Integrated Technology Group, 2005).  

 

The Ministry of Education in Jordan has also conducted other projects such as the 

Education Reform for Knowledge Based Economic (ERFKBE). The aims of this project 

are to provide all public schools in Jordan with 100,000 personal computers, connect all 



55 

 

schools via Internet to train 60,000 employees in computer skills (ICDL), and redesign 

the educational curriculums (Jordan Time, 2002). In this respect, providing the 

electronic devices and improving the employees’ computer skills help enhance the e-

learning infrastructure in Jordan and it is a practical step to apply the e-learning 

programs.     

 

 The International Computer Driving License (ICDL) is a global recognized 

standard certificate to recognize an individual’s computer skills. It is given to anyone 

who uses the computer in his/her work or at home (ICDL US, 2009). In other words, the 

International Computer Driving License (ICDL) is an international program that offers 

an opportunity for an individual to obtain computer skills training with international 

certificate (ICDL US, 2009). This program was designed by the European International 

Computer Driving License (EDCL) in 1999. Nowadays, approximately 15 million 

persons are ICDL candidates in over 148 countries around the world (ICDL US, 2009). 

 

The ICDL program improves people's knowledge and skills in seven modules. 

These modules discuss the following topics: (i) basic concept of IT, which includes 

computer components, daily usages of computer, definitions of computer terms, and 

computer viruses, (ii) using and managing files, which includes printing applications, 

desktop working, files managing, windows setting, and other windows applications, (iii) 

word processing (Microsoft Word) that improves user’s skills and knowledge about 

many topics including creating a document, printing documents, documents operations, 

editing documents, and other documents setting,  (iv) spread sheet (Microsoft Excel) 
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that helps the computer user to create spread sheet, enter data, apply the function on the 

data, printing, present the data as a chart, and basic excel sheet operation, (v) databases 

(Microsoft Access), which includes creating data base, storing data, information queries, 

reporting, and other database basic operations, (vi) presentation (Microsoft Power 

Point), which includes opening presentation, entering text/image, printing, adding, 

moving, and other presentation basic operations (for instance save, open… etc), and 

(vii) information and communication (Microsoft Internet Explorer), which includes the 

following activities: organizing the message, web navigation, open Internet explorer, e-

mail operations, and other Internet applications (ICDL US, 2009). 

 

The International Computer Driving License (ICDL) has been implemented in 

Jordan as a standard for end user computer skills across the Kingdom since 2001. Many 

ministries have adopted this program for their staff since 2003. For instance, the 

Ministry of Education has adopted the ICDL program for its employees. Approximately 

70,000 employees of the Ministry must participate in this program (ICDL foundation, 

2007). However, the Ministry of Education is unable to complete the computer skills 

training (ICDL) for its employees because the training time is consistently unfit with 

their employees’ scheduling. Furthermore many employees cannot pass the certificate 

exam because of the problems in the training itself.  

 

  The Ministry of High Education and the Ministry of Information and 

Communication Technology (ICT) have also been implementing ICDL program for 

their employees since 2003. About 6,000 people in these ministries would be trained by 
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2005. Other companies and ministries also begin to apply ICDL program for their 

employees to raise their productivity. Other ministries and companies are looking to 

adopt this program to their employees (Advance Learning, 2008).  

 

 Public sector organizations in Jordan have thousands of employees who need 

training to improve their knowledge and skills. Although these organizations have spent 

a lot of money, time and effort to train their employees using traditional training 

methods, many employees still face obstacles associated with traditional training 

methods. Based on the initial study, employees agreed that applying computer-based 

distance training system will solve the traditional training problems. However, there is a 

need to conduct a nationwide study to understand the factors that make employees 

accept computer-based distance training system to make sure that implementing 

computer-based distance training system will be successful. Therefore, this research 

investigates the acceptance of computer-based distance training system as an alternative 

training to overcome the problem with the traditional training method and to ensure the 

organizations capitalize on the advantages. 

 

2.11 Information System Acceptance Models and Theories 

The literature presented many acceptance models and theories used to investigate 

acceptance of information technology and information system. Among these models and 

theories are: (1) Technology Acceptance Model (TAM), (2) an extension of TAM or 

known as (TAM2), (3) Diffusion of Innovation Theory (DIT), (4) Theory of Reasoned 

Action (TRA), (5) Theory of Planning Behavior (TPB), (6) Combined TAM and TPB 
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(C-TAM-TPB), (7) Motivational Model (MM), (8) Model of PC Utilization (MPCU), 

(9) Social Cognitive Theory (SCT), and (10) Unified Theory of Acceptance and Use 

Technology Model (UTAUT). 

 

2.11.1 Technology Acceptance Model (TAM)    

TAM is an instrument to predict and measure user’s acceptance and use of information 

technology and other computer applications. It was developed by Fred Davis (Davis, 

1989), and was presented as one of the most important acceptance and usage of 

information technology and information system models. It has been widely applied by 

the researchers to examine information technology acceptance, which has been proved 

to be a strong predictor of computer technology use (Lai & Li, 2005; Venkatesh & 

Davis, 2000). Many studies, such as Masrom (2007), and Saade et al. (2007), have been 

conducted to test the validity of the TAM in the e-learning context. The results of these 

studies suggest that TAM is a strong theoretical model in e-learning context. 

 

TAM’s examination of user’s intention to use particular information technology 

depends on four stages (George et al., 2007). The first stage examines the impact of 

external variables on perceived usefulness (PU) and ease of use (PEOU) of information 

technology. Perceived usefulness is the degree to which the user believes that using the 

system will improve his/her work outcomes, while perceived ease of use refers to the 

degree of complexity of using the technology (Saade et al., 2007). The second stage is 

when the PEOU and PU impact the user attitude towards using a particular system 

(Wolk, 2007). In the third stage, the attitude and perceived usefulness determine the 
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usage intention. The last stage is making decisions to use or reject the technology 

(Wolk, 2007). Figure 2.4 illustrates the components of TAM. 

 

 

 

 

 

 

 

 

 

 

Figure 2.4: Technology Acceptance Model (TAM) 

Source: (Davis, 1989) 

 

TAM was applied to examine user acceptance of information technology and 

information system in many studies. In the context of e-learning acceptance, Saade et al. 

(2007) conducted a study to test the validity of TAM in the multimedia and e-learning 

contexts. They found that TAM is a strong predictor of acceptance of e-learning and 

multimedia technologies. Masrom (2007) also applied TAM to study the acceptance of 

e-learning system by students of universities in Malaysia. In addition, Halawi and 

McCarthy (2008) used TAM to investigate students’ adoption of blackboard technology. 
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Despite TAM’s popularity, many researchers have indicated that one of the 

weaknesses of this model is that a person’s attitude is not only determined by perceived 

ease of use and perceived usefulness. But there are other factors (such as social 

influence factor) that influence attitudes of users towards use of an information system 

(Malhotra & Galetta, 1999; Mathieson et al., 2001; Miller et al., 2003; Venkatesh & 

Davis, 2000). Other researchers noted that TAM just focuses only on extrinsic 

motivation, not intrinsic motivation (Davis et al., 1989). This means that TAM model 

just focuses on the outcomes of using an information system; it does not consider the 

processes of the usage itself (such as some people want to use information technology 

because it is interesting or because they want to have experience).  

 

 In TAM model, two constructs namely, perceived usefulness and perceived ease 

to use, are argued to determine behavioral intention through individual attitude. These 

two constructs have been used in this research indirectly because they are derived from 

effort expectancy and performance expectancy, which are used in this research to 

predict employee intention to use computer-based distance training system.   

 

2.11.2  Extension of the TAM (TAM2) 

In 2000 Davis and Venkatesh developed an extended TAM or TAM2 to explain 

user intention and perceived usefulness in the cognitive instrument process and social 

influence process. The social influence process has three interrelated factors that 

influence individual behavior (to reject or accept the technology). The first factor is 

subjective norm that refers to a user who believes in the importance of opinion of other 



61 

 

people as to whether or not he/she uses a technology (Lee et al., 2003). The second 

factor is image. This factor refers to the degree to which a person perceives that the 

particular system’s usage will improve his/her image or status. The last factor is 

voluntariness (Moor & Benbasat, 1991). This factor is defined as the degree to which 

the user believes that the use of a particular system is voluntary (Moor & Benbasat, 

1991). In short, this model was developed to cover TAM’s weakness (i.e. the earlier 

TAM model does not consider the social influence factor), by adding the subjective 

norm to the original TAM constructs as a determinant of user attitude and intention to 

use an information system.  TAM2 has been applied as a framework in many studies, 

such as, Nanayakkara (2005), who used the model to investigate the adoption of e-

learning in New Zealand universities. TAM2 has also been applied by Lee et al. (2003) 

to examine students’ attitude towards using distance learning system, and students’ 

acceptance of the courses delivery system (Shen et al., 2006).  

 

In TAM2, three constructs, namely, perceived usefulness, perceived ease of use, 

and subjective norm have been argued to determine behavioral intention. These three 

constructs have used in this research indirectly. As previously mentioned, perceived 

usefulness and ease of use were derived from performance and effort expectancy. 

Additionally, subjective norm was used to reflect social influence. 

 

2.11.3 Diffusion of Innovation Theory  (DOI) 

An innovation is defined in the literature as “an idea, practice, or object that is 

perceived as new by an individual or other units of adoption” (Rogers, 1995). It need not 
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to be new but perceived as new by people. In addition, diffusion of innovation is defined 

as a process that has been used to convey an innovation among members of a social 

system via particular channels over specific time periods (Rogers, 1995). Diffusion of 

Innovation Theory (DOI) has been used to examine acceptance of innovations in many 

fields such as agricultural tools and organizational innovations since 1960 (Rogers, 

2003).  Moore and Benbasat (1991) refined seven constructs to adapt the DOI in the 

information system context.  

 

The first construct is relative advantage. This construct is defined as the degree 

to which an individual perceives that an innovation will improve his/her work 

performance or learning (Moore & Benbasat, 1991). The next construct is compatibility 

that refers to the degree to which a user perceives that he/she has knowledge and 

resources to use an innovation (Moore and Benbasat, 1991). The third is complexity 

(ease of use). This construct refers to the degree of ease associated with an innovation’s 

use. The fourth is trialability. This construct refers to the opportunity of trying a 

particular system by users before they use it. The fifth is observability (result 

demonstrability). It means the degree to which the results of the experience are clear to 

the other social members. The sixth is image. This construct refers to the degree to 

which a user perceives that using a technology will enhance his/her image or status in 

the social system. The last construct is voluntariness of use that refers to the degree to 

which an individual believes that using a particular technology will be free (i.e. is not 

mandatory).   

 



63 

 

DOI theory is suitable to examine user’s acceptance of computer programs (such 

as computer games) and other widely used technologies because it uses communication 

and media channels to deliver innovation to society (Robinson, 2009). However, similar 

to other theories and models, DOI is not without its disadvantages. According to 

Robinson (2009) and Rogers (2003), DOI just focuses on the attribute of the 

innovations. It does not consider other factors that influence the acceptance of 

innovations like the characteristics of individuals and social characteristics. According 

to Dadayan and Ferro (2005), the individual factor has a significant influence on the 

acceptance of information technology.        

 

Mahony and Wozniak (2005) in Sydney University used diffusion of innovation 

theory as a framework to examine the strategies of e-learning projects. They found that 

DOI is a strong theory to evaluate e-learning strategies in universities. Schott et al. 

(2003) applied DOI to examine the use of technology to deliver the learner-based 

lecture. Henry and Motet (2006) also used DIT as a framework to predict the acceptance 

of Internet-based distance learning in Hawaiian schools.   

 

In this study, four constructs from DOI were used to derive four research 

constructs in which performance expectancy reflects relative advantage, effort 

expectancy reflects complexity, social influence reflects image, and facilitating 

condition reflects compatibility.    
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2.11.4  Theory of Reasoned Action (TRA) 

Ajzen and Fishbein developed theory of reasoned action (TRA) in 1975. This 

model focuses on the behavioral intention instead of actual usage. According to 

Sheppard et al. (1988), TRA is one of the widely used models to determine behavioral 

intention. It has four determinants: (i) attitude, (ii) behavioral intention, (iii) actual use, 

and (iv) subjective norms. In TRA, the actual use is determined by behavioral intention 

instead of attitude towards usage behavior (Norman & Smith, 1995), and behavioral 

intention is determined by user’s attitude and subjective norms (Ajzen & Fishbein, 

1975). Furthermore, attitude is determined by the person’s belief about the 

consequences of the behavior.  Figure 2.5 shows the diagram of the model with its 

components. Attitude refers to the person’s feeling towards performing a behavior, 

while subjective norm is defined as the user’s belief about the importance of opinion of 

other people as to whether or not he/she performs a behavior (Ok & Shon, 2006).       

 

 

 

 

 

 

 

 

Figure 2.5: Theory of Reasoned Action 

Source: Ajzen (1991) 
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This theory has been used as a framework in several social issues studies. Ok 

and Shon (2006) used TRA to examine the acceptance of Internet banking in Korea to 

help the banking enterprise obtain competitive advantage. They found that TRA is a 

good predictor of a person’s intention to use Internet banking. However, when they 

compared between TRA and theory of planned behavior (TPB), they found that TPB is 

stronger than TRA in the prediction of an individual’s intention to use Internet banking.  

 

Additionally, Barki and Benbasat (1996) applied TRA to examine the acceptance 

of information systems. They found that TRA is a strong predictor of acceptance of 

information system in academic organizations. It was also presented as one of the most 

important user acceptance models that has been used to examine the acceptance of 

information technology in business organizations (Maria & Ataide, 2007).  Furthermore, 

Ramayah et al. (2009) used TRA to study the factors that impact the intention of 

investors in Malaysia to use the Internet stock trading.  

 

 The literature on information systems has also presented a number of 

disadvantages of TRA.  It is argued that subjective norms and attitude are not the only 

constructs that have an impact on behavioral intention. There are many other factors that 

influence a person’s intention to use information technology such as system 

characteristics like usefulness (Davis, 1989). The second disadvantage is, in TRA, the 

user’s behavioral intention is not a good predictor of actual use because it is not under 

voluntary control (according to Ajzen, 1991, the availability of facilitations, resources, 
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and opportunities that help a person to have control over his/her behavior) (Ajzen & 

Fishbein, 1975; Liska, 1984; Netemeyer et al, 1991). 

  

Theory of reasoned action has one construct (subjective norms) that is used to 

derive social influence, which is used in this research as one of the determinants of 

public sector employees’ intention to use computer-based distance training system. In 

this research, subjective norms are indirectly used to determine employee intention to 

use computer-based distance training system. 

 

2.11.5  Theory of Planned Behavior (TPB) 

One of the weaknesses of TRA is that it does not predict voluntary behaviors. 

Theory of planned behavior (TPB) is an extension of TRA, which helps to explain 

prediction of volitional behaviors. This model adds other factor i.e. behavioral controls 

in order to reflect the prediction of volitional behaviors. The behavioral control 

construct is defined as how a person perceives that he/she is able to perform a particular 

behavior. The availability of facilities and resources helps a person to have control over 

his/her behavior. For instance, if the user has a personal computer that makes using of a 

technology easier, this will encourage the individual to accept a technology (Ajzen, 

1991). Figure 2.6 displays the components of TPB. 
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Figure 2.6: Theory of planned behavior 

Source: Taylor and Todd (1995) 

 

 

According to Ok and Shon (2006), there are many forms of behavioral controls, 

i.e. (i) context opportunity, (ii) facilitating factors, and (iii) resources. Through this 

model (TPB), a person has a complete control over his/her behavior. Theory of planned 

behavior was widely applied in information and communication technology context to 

evaluate a variety of behaviors. Ok and Shon (2006) conducted a study to examine the 

acceptance of Internet banking in Korea. They found that TPB has the ability to predict 

such acceptance, which is stronger than TRA. Song and Zahedi (2001), in examining 

shoppers’ adoption of e-commerce website, also applied theory of planned behavior. 

They found that TPB is a better fit for the data collected from shoppers about e-

commerce websites.  However, like TRA, this model does not consider all factors that 

influence behavioral intention in using information technology. System characteristics, 

for example, ease of use and usefulness in TAM and other acceptance models are widely 

used in information system context. TPB also has no clear definition of the perception of 

behavioral control (Ajzen, 1991).  
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In addition to subjective norms, which were explained in TRA section, theory of 

planned behavior has other determinant of behavioral intention that is perceived 

behavioral control. This construct is used to reflect facilitating conditions used in this 

research model to predict the intention of public sector employees to use computer-

based distance training system.     

 

2.11.6  A Combination of TAM and TPB  

Taylor and Todd (1995) combined TPB constructs with usefulness construct 

from TAM to produce a Combined TAM and TPB (C-TAM-TPB) in order to make it 

stronger to predict a user’s intention to use information technology. This model includes 

four behavioral intention determinants, namely (i) user’s attitude to use a technology, 

(ii) subjective norms, (iii) perceived behavioral control, and (iv) perceived usefulness 

(these constructs have been explained above in the TAM and TPB sections). This hybrid 

model has been examined in many contexts. Said (2006) applied C-TAM-TPB to 

examine the acceptance of information technology (roadmap) in developing countries.  

Schape and Pervan (2007) also applied C-TAM-TPB to improve the acceptance of ICT 

(especially e-health technology) by Australian occupational therapists. Yayla and Qing 

(2007) investigated the acceptance of Internet for purchases in America. They applied 

three models, i.e. TAM, TPB, and C-TAM-TPB, to explore which one is stronger for 

this purpose. They found that the original TAM and original TPB are a better fit than the 

combined model (C-TAM-TPB) for this type of data.      
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In this hybrid model, three constructs including subjective norms, perceived 

behavioral control, and perceived usefulness, are used to derive three constructs for this 

research model constructs. Interestingly, social influence was picked up from subjective 

norms, performance expectancy from perceived usefulness, and facilitating condition 

from perceived behavioral control.  

     

2.11.7  Motivational Model (MM) 

Davis et al. (1992) adapted the motivational model in information technology 

context. The purpose of this model is to evaluate the psychological motivations of 

individuals to perceive a particular behavior (Davis et al., 1992). This model determines 

a user behavior by perceiving the extrinsic motivation and intrinsic motivation. Extrinsic 

motivation refers to the degree to which a user perceives that using particular 

information technology will enable him/her to achieve better outcomes (Korth, 2007). 

Intrinsic motivation means that the person likes to execute a behavior because he/she 

does not have other motivation other than executing the activity him/herself (for 

example a user will use a system if he/ she perceives that using that system will be 

enjoyable or he/she has the experience in using a system) (Venkatesh et al., 2003). 

 

Motivational model (MM) has been used as a research framework for many 

studies in different contexts. Sevin and Thalmann (2005) used MM to investigate the 

factors that influence the design of virtual humans. They found that MM is a strong 

theory in the virtual human context.  Korth (2007) applied MM to detect the 

motivational factors that motivate a leader or teacher to perceive organizational 
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citizenship behavior. He noted that the teacher’s or supervisor’s support leads 

employees to perceive this behavior. Ramayah et al. (2003) also adapted MM to 

examine the effect of intrinsic and extrinsic constructs on the usage of the Internet in 

Malaysia. They suggested that although perceived enjoyment has significantly 

influenced adoption of the Internet, perceived usefulness (extrinsic) is stronger than 

perceived intrinsic motivation to influence Internet usage.       

 

   Although MM is evaluated and adopted by many researchers for specific areas 

(such as information system and business contexts), this model has some weaknesses. 

For example, extrinsic motivation and intrinsic motivation are not the only factors that 

determine a user’s intention to use information technology. Furthermore, this model just 

focuses on characteristics of technology. According to Davis and Venkatesh (2000), the 

sub-factors that are related to the social influence factor (such as image, subjective 

norm, and voluntariness of use) are critical successful factors for acceptance of 

information technology. That is why most authors combine this model with other 

models as a framework of their studies.  

 

Motivational Model has two determinants of behavioral intention. These two 

constructs were used in this research model. Extrinsic motivation was used indirectly 

because it was used to reflect performance expectancy. Additionally, intrinsic 

motivation (enjoyment) was used in this research as one of employee intention 

determinants. This will be explained with more detail in Chapter Four.    

 



71 

 

2.11.8  Model of PC Utilization 

The model of PC utilization (MPCU) has been used to predict actual behavioral usage 

instead of behavioral intention. Thompson et al. (1991) developed this model from the 

theory of human behavior. They presented six factors to determine the actual behavioral 

usage. The first factor is job fit, which refers to the degree to which a person believes 

that utilizing a technology will enhance his/her work performance. The next factor is 

complexity, i.e. the degree to which the person believes that he/she would not need 

much effort to use a particular technology. The third factor is the long term 

consequences, which refers to the degree to which a person believes that he/she would 

get outcomes by using a particular system in the future. The fourth factor is affect 

towards usage, which refers to a persons’ negative or positive feeling associated with 

using a particular system.  The fifth factor is social factors. It refers to user’s perception 

of the opinion of other people of whether or not he/she performs a behavior. The last 

factor is facilitating conditions. It refers to the environmental infrastructure that makes 

the accomplishment of the activity easier.  

 

Like other information technology acceptance models, MPCU has also been 

applied in many contexts. For instance, it was used by Igbaria (1992) to examine the 

acceptance of microcomputers and personal computers. In addition, Seyal et al. (2007) 

used some constructs of MPCU (long term consequence) with the TAM constructs to 

examine the constructs that influence Internet users’ behavior.  
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Based on previous arguments, this model covers system factors by job fit, 

complexity, and long term consequences, implementation environment factor by social 

factor and facilitating conditions, and individual factor by affect toward usage. This 

model is much suitable to predict user’s intention to use an information and 

communication technology because it covers all the main factors that have been 

presented in the ICT literature as the critical successful factors for acceptance of ICT. 

However, there are many sub-factors that are not covered by this model (MPCU).  These 

sub-factors have been presented in the ICT literature under the individual factors as 

critical for ICT acceptance such as computer self-efficacy and computer anxiety 

(Dadayan & Ferro, 2005; Nanayakkara, 2005).  

 

In this model (MPCU), four constructs were used to derive factors to predict 

employees intention to use computer-based distance training system in this research i.e. 

job fit was used to derive performance expectancy, complexity to derive effort 

expectancy, social factor to derive social influence, and facilitating conditions to derive 

facilitating conditions. 

 

2.11.9  Social Cognitive Theory (SCT) 

Social cognitive theory (SCT) is derived from social learning theory (Compeau & 

Higgins, 1995). This theory was extended later to predict behavior of computer users 

(Compeau & Higgins, 1995). It has adopted five constructs to determine user’s 

behavior. The first one is outcome expectation-performance. This construct refers to the 

expectation of the technology used on the job (Compeau & Higgins, 1995). The second 
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is outcome expectations-personal, which refers to outcomes of using particular 

information technology (Compeau & Higgins, 1995). The third factor is anxiety, which 

refers to a person’s emotional reaction when they use particular technology (Compeau & 

Higgins, 1995). The fourth one is self-efficacy, which refers to a person’s ability to use 

the technology to perform particular work (Compeau & Higgins, 1995). This construct 

is used to measure the influence of an individual factor on employee intention to use the 

computer-based distance training system in this research model. The last construct is 

affect (like attitude), which refers to a person’s feeling (negative or positive) towards 

using particular technology (Compeau & Higgins, 1995).  

 

Social cognitive model has been used as a framework in many studies. Partridge 

(2007) used SCT to explore the factors that influenced members of a community to use 

information and communication technology. His study suggested that the factors of 

social cognitive theory significantly affected Internet use in the community. Pauli et al. 

(2007) conducted a study by applying SCT as a framework to examine the influence of 

computer anxiety on the use of computer intention. This study found that the 

relationship between computer anxiety and computer using intention is mediated by 

computer self-efficacy.  SCT was also adapted by Soh and Subramanian (2008) to 

examine the impact of self-efficacy and anxiety on technology usage in learning.  

 

This theory proposes that self-efficacy and anxiety have a direct significant 

influence on user’s behavior, but the information system literature indicates that anxiety 
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and self-efficacy constructs do not have a direct influence on user’s behavioral intention 

(Dadayan & Ferro, 2005; Rezaei et al., 2008; Venkatesh et al., 2003).  

 

In this theory (SCT), three constructs including outcomes expectation–

performance, computer self-efficacy, and computer anxiety, were used in this research 

model. Whereby outcome expectation-performance was used to derive performance 

expectancy, and computer self-efficacy and computer anxiety were directly used to 

examine employee intention to use computer-based distance training system.  

 

2.11.10 Unified Theory Acceptance and Use Technology (UTAUT) 

Venkatesh et al. (2003) conducted a study to compare the similarities and 

differences between prior theories and models of user acceptance to formulate Unified 

Theory of Acceptance and Use Technology (UTAUT). This comparison included the 

following models and theories: technology acceptance model (TAM) (Davis et al., 

1989), theory of planned behavior (TPB) (Ajzen, 1991), theory of reasoned action 

(TRA) (Ajzen & Fishbein, 1975), the combination of TAM and TPB (C-TAM-TPB) 

(Taylor & Todd, 1995), model of PC utilization (MPCU) (Thompson et al., 1991), 

diffusion of innovation theory (DOI) (Moore & Benbasat 1991), social cognitive theory 

(SCT) (Compeau & Higgins, 1995), and motivational model (MM) (Davis et al., 1992). 

This work (formulated UTAUT) tried to overcome the difficulties faced by information 

technology researchers to develop their studies’ framework (Venkatesh et al., 2003) in 

an attempt to understand users’ acceptance of technology. 
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According to Davis et al. (1989), the prior acceptance models could successfully 

predict the adoption of information technology in approximately 40 percent of the cases. 

On the other hand, Venkatesh et al. (2003) indicated that UTAUT could successfully 

predict the adoption of information technology in approximately 70 percent of the cases 

(70 percent of the variance in user’s intention).  Furthermore, according to Venkatesh et 

al. (2003), this model is fit to predict employee acceptance of information technology in 

large organizations. They also combined the scales used in prior technology acceptance 

models and theories to develop new scales, which have been used in their model, but 

which need to be further tested for further improvement (Marchewka et al., 2007; 

Venkatesh et al., 2003).  

 

Unified Theory Acceptance and Use Technology (UTAUT) has four constructs 

to predict user’s behavioral intention and behavior of use, i.e. (i) performance 

expectancy, (ii) effort expectancy, (iii) social influence, and (iv) facilitating conditions 

(Grant & Danziger, 2005; Payne & Curtis, 2008; Venkatesh et al., 2003). In addition, 

according to Venkatesh et al. (2003), the relationships between these constructs, 

behavior intention and behavior of use are moderated by four key factors i.e. age, 

gender, voluntariness, and experience (Venkatesh et al., 2003). The following figure 

(Figure 2.7) shows UTAUT diagram.   
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Figure 2.7: UTAUT 

Source: Venkatesh et al. (2003) 

(i) Performance expectancy refers to a person’s belief that using a particular system 

will enhance his/her work performance (Payne & Curtis, 2008). Venkatesh et al. (2003) 

derived performance expectance from five constructs from prior information technology 

acceptance models, as follows: (a) outcomes expectations in SCT, (b) perceived 

usefulness in TAM, (c) relative advantage in DOI, (d) extrinsic motivation in MM, and 

(e) job fit in MPCU (Hung et al., 2007; Venkatesh et al., 2003).   

 

According to Venkatesh et al. (2003), performance expectancy is a strong predictor 

of behavioral intention in both voluntary and mandatory settings in information 
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technology context. Furthermore, they added that the relation between performance 

expectance and behavior intention may be moderated by age and gender.   

 

(ii) Effort expectancy is about a person perceiving that a particular system will be easy 

to use. Similar to performance expectancy, this construct is derived from three 

constructs, taken from other existing models (Payne & Curtis, 2008). The constructs are 

(a) complexity in DOI, (b) complexity in MPCU, and (c) ease of use in TAM (Hung et 

al., 2007; Venkatesh et al., 2003). Venkatesh et al. 2003 indicated that effort expectancy 

has a significant influence on behavioral intention of a user to use information 

technology. They added that the relationship between behavioral intention and effort 

expectancy may be moderated by gender, experience and age (Venkatesh & Davis, 

2000; Venkatesh et al., 2003).    

 

(iii) Social influence refers to a user’s perception of the opinion of other people of 

whether or not he/she performs a behavior (Payne & Curtis, 2008). This construct 

pertains to (a) subjective norms in TAM2 and TRA, (b) social factors in MPCU, and (c) 

image in DOI. According to Venkatesh et al. (2003), social influence and behavioral 

intention relation is moderated by three factors, i.e. age, gender, and experience (Hung 

et al., 2007; Venkatesh et al., 2003).   

                   

(iv) Facilitating conditions refers to a person’s perception that the organization and 

technical infrastructure will help him/her to use the system (Payne & Curtis, 2008).  

This construct is also captured from three constructs in other models: (a) perceived 
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behavior control in TPB, (b) facilitating conditions in MPCU, and (c) compatibility in 

DOI (Hung et al., 2007; Venkatesh et al., 2003).  Venkatesh et al. (2003) indicated that 

the facilitating conditions construct is a good predictor of use of information technology. 

However, the relation between facilitating conditions and use behavior is moderated by 

two variables, i.e. age and experience. As such, the system will affect older users who 

have a lot of experience (Venkatesh et al., 2003).  Table 2.2 shows the UTAUT 

constructs and their extensions.  

 

Unified theory acceptance and use technology (UTAUT) has been applied as a 

framework in many areas. Marchewka et al. (2007) adopted UTAUT to test students’ 

acceptance of blackboard technology. They found that UTAUT is not a strong predictor 

of this technology. Dadayan and Ferro (2005) used some constructs of UTAUT to 

examine the acceptance of technology in the public and private sectors. Anderson and 

Schwager (2004) also applied UTAUT to examine the acceptance of wireless network 

by employees in business organizations. 

 

Dadayan and Ferro (2005), and Nanayakkara (2006) listed the following 

weaknesses of UTAUT models. They argued that the model does not consider the 

individual factor. In the literature of information technology and user’s acceptance 

models, many constructs have been used to measure the individual factor. They are 

anxiety, self-efficacy and user attitude. Unified theory acceptance and use technology 

(UTAUT) model does not include these constructs. 
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Table 2.2: UTAUT Constructs from Other Combination Models 

UTAUT constructs Combination from other models 

Performance expectancy Construct Model 

Perceived usefulness TAM 

Relative advantage DOI 

Extrinsic motivation MM 

Job fit  MPCU 

Outcomes expectations SCT 

Effort expectancy Complexity DOI 

Complexity MPCU 

Ease of use TAM 

Social influence Subjective norms  TAM2 and TRA 

Social factors MPCU 

Image DOI 

Facilitating conditions Perceived Behavior Control  TPB 

Facilitating conditions MPCU 

Compatibility DOI 

 

However, Venkatesh et al. (2003) indicated that these constructs have indirect 

significant influence on user’s intention to use information and communication 

technology. Additionally, the initial empirical study and e-learning literature indicated 

that there are many sub critical factors that influence the employees’ intention, relate to 

the system characteristic factor including system flexibility, system interactivity and 
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system enjoyment, which are not covered by the UTAUT. In this respect the initial study 

has indicated that the employees will use the system because its flexibility will 

overcome their obstacles with the traditional training methods. Some of the employees 

prefer the multimedia materials for their training and some of them need to interact with 

other employees or with an expert for a help.  Additionally, according to Sumak et al. 

(2010) and Jong and Wang (2009) the validity of UTAUT needs to be further tested in 

the e-learning context.  

 

2.12 Studies on E-learning System Acceptance   

Many studies have adapted the previous acceptance of IT/IS models to examine 

the acceptance of e-learning system. According to Chatzoglou et al. (2009) and a 

comparison made by this study (see Appendix B Table 1.0), vast proportion of these 

studies were conducted in the educational institution environment. This section focuses 

on the many studies related to the acceptance of e-learning system and on the variables 

that have been tested to investigate such acceptance. These studies and other 25 studies 

were briefed in Appendix B Table 1.0. Additionally, chapter three has elaborated many 

such studies.   

 

Study 1: An enhanced technology acceptance model for e-learning systems in high-

tech companies in Taiwan 

TAM was adopted by Hsia and Tseng (2008) to examine the acceptance of e-

learning system by employees in high-tech companies in Taiwan. They found that 
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flexibility of distance learning system and computer self-efficacy has a significant effect 

on employee intention to use the e-learning system.  

 

Study 2: The acceptance and use of a virtual learning environment in China 

Raaij and Schepers (2008) conducted a study to extend TAM2 to examine the 

acceptance of virtual learning environment by 45 educational institution managers in 

china. They found that perceived usefulness has a direct effect on the use of technology 

in the virtual learning environment, perceived ease of use and subjective norm have only 

an indirect effect through perceived usefulness and individual innovativeness, and 

computer anxiety has a direct effect on perceived ease of use.   

 

Study 3: A model of user acceptance of learning management systems: A study 

within tertiary institutions in New Zealand 

Nanayakkara (2005) conducted a study to identify the factors that influence or 

inhibit the acceptance of e-learning management system in New Zealand institutions and 

universities. Three factors were studied to achieve this goal. They were divided into (i) 

individual factors that included individual characteristics, and individual perception, (ii) 

organization factor that included organization characteristics, and organization support, 

and (iii) system factors that included system characteristic, and external system 

characteristics. The findings of this study revealed that the individual factors had a 

significant influence on the acceptance of e-learning management system (LMS). As far 

as the organization factors and the system factors are concerned, the study also revealed 

that these factors were critical in the acceptance of LMS. Additionally, the study 
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revealed that perceived usefulness, perceived ease of use, staff time, reliability of 

infrastructure, and training on online content were essential factors in the adoption of  

LMS.   

 

Study 4: Technology acceptance and social networking in distance learning 

In order to examine students’ attitude toward the use distance learning 

technology, Lee et al. (2003) used the technology acceptance model (TAM) to 

investigate how the attitude is formed. They also used the social information process 

model to investigate how the attitude changes over time. Given that, Lee et al. (2003) 

used two models. The findings of this study revealed that attitude was an important 

factor that had impact on the acceptance and use of distance learning technology. The 

study also suggested that attitude was much affected by perceived usefulness and 

opinions of other people. 

 

Study 5: Viability of the “technology acceptance model” in multimedia learning 

environments: A comparative study 

In another study  that aimed to discuss the validity of technology acceptance 

model to assess the satisfaction of students toward the multimedia learning system, 

Saade et al. (2007)  found out that the relationship among the variables such as 

perceived usefulness (PU), perceived ease of use (PEOU), behavioral intention (BI), and 

user’s attitude (ATT) was statistically significant. They also found out that PU had a 

significant influence on students’ attitude toward the adoption of multimedia learning 

system (MMLS). Additionally, the results revealed that attitude had a significant effect 
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on user’s behavior intention to adopt (MMLS).  Similarly, in a study that aimed to 

explore the factors that affect distance learner acceptance of e-learning system at the 

Open University of Malaysia, Lim et al. (2008) found that the distance learning 

students’ attitude and their behavior were influenced by the technology and system, 

instructors’ characteristics, and interaction applications. 

 

Study 6: Predictors of engagement and participation in an on-line course 

Miller et al. (2003) examined the constructs of TAM model, and computer self-

efficacy (CSE) to predict the use of the computer a medium to deliver online contents. 

The authors contended that understanding these constructs could help trainers, educators 

and content designers to implement more effective online training programs and online 

learning programs. They also found out that perceived ease of use and perceived 

usefulness had a significant impact on the time spent on online course. This result was 

influenced by students’ training, perceived computer and social influence. Additionally, 

this study indicated that self efficacy and subjective norms did not have a significant 

influence on students’ engagement in online courses.  

 

Study 7: Considering students’ perceptions: The distance education student 

satisfaction model 

In order to explore students’ satisfaction with the distance learning environment, 

Sahin and Shelley (2008) applied technology acceptance model (TAM). They employed 

the following factors to achieve the study goal. These factors are flexibility of distance 

learning, computer experience, and usefulness. This study indicated that computer 
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experience and user’s attitude have a significant effect on adoption of distance learning 

technology by students. They also demonstrated that perceived usefulness and flexibility 

of distance learning influenced satisfaction of distance learning students.    

 

Study 8: A tale of two cities: A study on the satisfaction of asynchronous e learning 

systems in two Australian universities 

Hisham et al. (2004) proposed that variables such as user interface, system 

accessibility, learning community, feedback, and content can determine students’ 

satisfaction with synchronous e-learning system. The findings revealed that the 

proposed factors had a significant influence on students’ satisfaction with the 

synchronous e-learning system. The results might help lecturers and designers utilize the 

e-learning system for university students.   

 

Study 9: Using the technology acceptance model for outcomes assessment in higher 

education 

Wolk (2007) also employed technology acceptance model (TAM) constructs that 

included perceived usefulness, perceived ease of use, attitude toward use, and behavior 

intention to use to assess the adoption of Internet usage by students. The study revealed 

that Internet use is influenced by the TAM constructs. The researcher also found that 

external variables such as technology literacy, period of study, gender, full time mode, 

part time mode, and course had influence on the adoption of Internet usage.  
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Study 10: Social influence for perceived usefulness and ease-of-use of course 

delivery systems 

Shen et al. (2006) explored the effect of social influence on perceived usefulness 

and perceived ease of use of the courses delivery system used by learners. The findings 

of this study revealed that instructors and monitors had a significant effect on perceived 

usefulness of the delivery system, but only the monitors had a significant effect on 

perceived ease of use of delivery system. Additionally, this study indicated that the 

subjective norms construct had influence on behavioral intention.    

 

2.12.1  Summary  

According to the previous studies and other information and communication 

technology studies, there are various factors that have been studied and have significant 

effect on the acceptance of e-learning and distance learning technologies. This section 

has listed the factors as follows (1) ease of use or effort expectancy (Suma et al., 2010; 

Raaij and Schepers, 2008 and Marchewka et al., 2007), (2) usefulness or performance 

expectancy (Davis, 1989; Raaij and Schepers, 2008; Hermans et al., 2009 and Sahin & 

Shelley, 2008), (3) facilitating conditions such as Internet access, PC accessibility 

(Hermans et al., 2009; Marchewka et al., 2007 and Jong and Wang, 2009), (4) attitude 

toward using computer (Hsia and Tseng, 2008 and Marchewka et al., 2007), (5) users’ 

experience with Internet use (Rezaei et al., 2008 and Abbad, 2009), (6) computer self-

efficacy (Jong and Wang, 2009; Friedrich and  Hron, 2010; and Sahin & Shelley, 2008), 

(7) flexibility of distance learning (Lim et al., 2008; Sahin & Shelley, 2008 and Hsia and 

Tseng, 2008), (8) organization support (Lim et al., 2008 and Abbad, 2009), (9) learning 
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community and interactivity (Abbad, 2009), (10)  system personality (Hisham et al., 

2004), (11) general satisfaction (Hermans et al., 2009), (12) social influence (Abbad, 

2009, Raaij and Schepers, 2008 and Suma et al., 2010), (13) computer anxiety (Raaij 

and Schepers, 2008; Rezaei et al., 2008 and Venkatesh, 2003), and (14) System 

Enjoyment (Chesney, 2006; Conci et al., 2009 and Sheng et al., 2008).  The summary of 

studies and factors studied are shown in Appendix B, Table 1.0.  

 

The above factor can be classified into three main factors. The first group is 

system factor, which includes all sub-factors that are related to the system characteristics 

such as perceived effort expectancy of use and perceived performance expectancy. The 

second factor is implementation environment factor, which includes all sub-factors 

related to the organization infrastructure, technical infrastructure and organization 

characteristics such as social influence, and facilitating conditions. The third main factor 

is individual factor, which includes all sub-factors that are related to individual 

characteristics and individual’s perception such as computer user attitude, computer 

self-efficacy, and computer anxiety (Chau & Hu, 2002; Dadayan & Ferro, 2005; Hu et 

al., 1999; Nanayakkara, 2005).  

 

As regards to UTAUT, it covers only two factors namely system factor and 

implementation environment factor. Interestingly, the impact of system factor on the 

behavior intention has been investigated using two sub factors including effort 

expectancy (easy to use) and performance expectancy (usefulness). Additionally, two 
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other sub factors including social influence and facilitating condition have been used to 

investigate the impact of implementation environment factor on the behavior intention.  

 

According to Sahin & Shelley (2008), Hsia and Tseng (2008), Abbad (2009), 

Conci et al. (2009), and Sheng et al. (2008), there are many sub critical success factors 

in the e-learning system acceptance context related to the system factor including system 

flexibility, system interactivity and system enjoyment.  Other sub critical success factors 

related to the individual factor, are computer self-efficacy and computer anxiety (Rezaei 

et al., 2008; Jong and Wang, 2009; Friedrich and Hron, 2010).  Even though these 

factors have used in information systems and in e-learning system acceptance but, these 

factors have not been tested using UTAUT. With the decision to use UTAUT because of 

its suitability, this research therefore decided on extending UTAUT to cover all of these 

sub critical success factors.     

 

2.13  Conclusion 

This chapter has explained the history of distance learning around the world. It 

highlights that there is no specific definition of distance learning because it is a mixture 

of many sciences such as education, business, psychology, computer science, 

information system. The chapter has also addressed the advantages, disadvantages, 

technologies, methods, generations, modes and the constraints of distance learning for 

organizations and employees.   
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In terms of e-learning, this chapter has highlighted that e-learning is widely used 

instead of distance learning. There are two kinds of e-learning, namely, blended learning 

and distance learning. Thus, e-learning, e-learning system, distance learning and 

distance learning system will be used interchangeably in this research. Additionally, this 

chapter has provided evidence of three factors that make asynchronous distance learning 

better than synchronous distance learning for training employees. These factors are 

flexibility and personalization. Furthermore, asynchronous distance learning does not 

need high network bandwidth.  

 

This chapter has also presented number of studies (Appendix B, Table 1.0.) that 

have been conducted on the acceptance of distance learning system. It can be seen that 

the individual’s intention to use a distance learning system is influenced by three main 

factors including system factor, individual factor and implementation environment 

factor. While there are a few studies have been focused on investigating the acceptance 

of distance learning system in education environment, it is a challenge for this study to 

search similar studies in the context of public organization or among public sector 

employees. Additionally, the study also found that there is limited studies been 

conducted to examine distance learning system in Jordan. 

 

In this chapter all the common acceptance models, theories and their constructs 

such as UTAUT, TAM, MM, TRA, TPB, etc had also been explained in details 

(Appendix C Table 1.0). It is worth mentioning that the latest one among them is 

UTAUT. The theory has been formulated based on the previous acceptance models and 
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theories. Additionally, UTAUT could successfully predict the acceptance of information 

system in approximately 70% of the cases, whereas other models could successfully 

predict the acceptance in approximately only 40%.  Further, UTAUT is more suitable to 

investigate the acceptance of information system in the large organizations.     

 

Though UTAUT is suitable to use in this study that involved large organizations 

with a big number of population, the theory however does not cover all three main 

critical success factors that could have influenced the acceptance of distance learning 

system among public employees in Jordan. As UTAUT is considered to be used in this 

study the validity of the theory need to be further tested in the distance learning context. 

Additionally, there are many scales that had been adapted from the previous studies, in 

order to examine the UTAUT constructs and these scales also must be tested. 

Consequently, in this research, UTAUT was being extended to cover the three main 

factors (system factor, individual factor and implementation environment factor) in 

order to formulate the research proposed model. The detail description of the proposed 

model is provided in the next chapter.    
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CHAPTER THREE 

CONCEPTUAL MODEL FORMULATION AND RESEARCH 

METHODOLOGY  

 

3.0 Introduction  

This chapter explains how the extended UTAUT include the successful factors of e-

learning system acceptance and how these factors were chosen. Additionally, it 

discusses the research hypotheses formulated to answer the research questions.  

Furthermore, in this chapter, the methodology of this research is presented. It 

distinguishes among exploratory, descriptive and explanatory researches. The chapter 

also highlights the differences between quantitative and qualitative researches and 

describes the research strategy. Finally, sampling method, data collection method, 

validity and reliability of the instruments and data analysis method used in this research 

will be explained.     

 

3.1 Research Model and Research Dimensions 

3.1.1 Research Model 

Review of the literatures pertinent to information system shows that the 

acceptance of information system, especially e-learning system, is influenced by three 
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factors, namely, (1) individual factor, (2) system factor, and (3) implementation 

environment factor (Chau & Hu, 2002; Dadayan & Ferro, 2005; Hu et al., 1999; 

Nanayakkara, 2005). In this study Unified Theory of Acceptance and Use Technology 

(UTAUT) is adapted as a framework to investigate the acceptance of computer-based 

distance training system by employees in public sector organizations. 

 

There are many advantages that can be obtained from UTAUT. Reflecting on the 

model, the researcher believes that UTAUT is more suitable to large organizations than 

other models of acceptance technology because the design of this model is based on the 

data collected from employees’ environment (Venkatesh et al., 2003). Additionally, it 

could successfully predict the adoption of information technology in approximately 70 

percent of the cases, but other user adoption models could do so in about 40 percent of 

the cases (Davis et al., 1989; Venkatesh et al., 2003). Furthermore, the constructs of 

UTAUT have been adopted from eight other user acceptance models (Venkatesh et al., 

2003). Moreover, the prior scales used to measure the constructs can be combined to 

come up with new scales that can be applied to the distance learning context. Last but 

not least, this model covers almost the main factors that influence user acceptance of 

technology such as technology factor and organization factor (Marchewka et al., 2007; 

Venkatesh et al., 2003). However, although UTAUT was developed by taking into 

account the similarities across nine previous technology acceptance models, it does not 

include the constructs used to measure individual factors (anxiety, self-efficacy, and 

attitude) (Nanayakkara, 2005).  On the other hand, Venkatesh et al. (2003) found that 

anxiety and self-efficacy had indirect influence on behavioral intentions.  
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The proposed model of this study therefore includes employee intention to use 

computer-based distance training system as the dependant variable. Because individual 

factor is a critical successful factor in the e-learning and information technology 

contexts (see next section 4.1.2) and UTAUT does not consider it, this study decided to 

add a new factor (that is individual factor) in UTAUT. The model also covers two 

factors i.e. (i) system factor, and (ii) implementation environment factor.  

 

The first factor included in the proposed research model is system factor that 

includes five sub-factors: (a) performance expectancy, (b) effort expectancy, (c) system 

enjoyment, (d) system interactivity, and (e) system flexibility. According to Venkatesh 

et al. (2003), performance expectancy and effort expectancy have a significant influence 

on the behavioral intention to use an information technology. Additionally, there is 

strong evidence that system enjoyment, system interactivity and system flexibility are 

important in the e-learning context because they have significant influence on employee 

intention to use e-learning system (Abbad et al., 2009; Chatzoglou et al., 2009; Chesney, 

2006; Conci et al., 2009; Hsia & Tseng, 2008; Nanayakkara, 2005; Ramayah et al., 

2003; Sahin & Shelley, 2008). Therefore, the system factor in this study will include (i) 

performance expectancy (PE), (ii) effort expectancy (EE), (iii) system flexibility of 

distance learning, (iv) system enjoyment, and (v) system interactivity. Figure 3.1 

presents the possible relationship between system factor, behavioral intention and usage 

behavior. 
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Figure 3.1: System factor and BI  

 

The second factor included in the proposed model is the environment 

implementation factor. In this study, the environment implementation factor includes (a) 

facilitating conditions (FC) and (b) social influence (SI). According to Venkatesh et al. 

(2003), the facilitating conditions construct has a positive and direct influence on the 

actual use an information technology. Additionally, there is a significant relationship 

between the social influence construct and behavioral intention (Venkatesh et al., 2003). 

Figure 3.2 presents the possible relationship between FC, SI (items of implementation 

environment factor), BI, and Actual Use. 

 

 

 

 

 

Figure 3.2 Implementation environment factor, BI, and actual use 
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The third factor proposed in this study is individual factor that includes (a) 

computer anxiety and (b) computer self-efficacy. In this respect, Venkatesh et al. (2003) 

have supported that self-efficacy and anxiety constructs have indirect influence on 

behavioral intention to use an information technology. Furthermore, several studies 

found that computer self-efficacy and computer anxiety have indirect significant 

influence on user intention to use e-learning system through perceived usefulness 

(performance expectancy) and ease of use (effort expectancy) (Gefen, et al., 2003; 

Gefen & Straub, 1997; Pedersen & Nysveen, 2003; Saade & Kira, 2006). Therefore, in 

this study the individual factor will include items such as computer self-efficacy and 

computer anxiety. Figure 3.3 presents the possible relationship between the individual 

factor, BI, and actual use.   

 

 

 

 

 

 

 

Figure 3.3: Individual factor, BI, and actual use 

 

In this proposed model the relationship between the dependent variable and 

independent variables are affected by moderator variables. They are age, gender, and 
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Internet experience (Venkatesh et al., 2003). Figure 3.5 present this research proposed 

model. 

 

3.1.2 Conceptualization of Factors 

A review on the literatures of information and communication technology has shown 

that the number of studies conducted to examine employee acceptance of an information 

technology is very limited (Burgess & Russell, 2003; Jeyaraj et al., 2006: Venkatesh et 

al., 2003). Majority of previous studies have focused on students and learning 

environment (see Appendix B, Table 1.0). But there is an increasing need of public 

sector organizations to advance employee knowledge and skills with the support of ICT, 

and hence public sector organizations need to be assisted in terms of better facilities and 

accessibility for employees to go for training. To do so they need to improve three 

aspects: implementation environment, individual factor, and system factor. Therefore, 

this study will help to understand the factors that influence the acceptance of computer-

based distance training system by employees of public sector organizations such as the 

case in Jordan. 

 

Many researchers noted that the examination of user acceptance of information 

and communication technologies is based on three factors that include individual factor, 

implementation environment factor, and system factor (Chau & Hu, 2002; Dadayan & 

Ferro, 2005; Geri & Elaiza, 2008; Hu et al., 1999: Nanayakkara, 2005; Nanayakkara & 

Widdett, 2005). The individual factor includes the characteristics of individual such as 

skills and knowledge and his/her perception such as his/her ability to use distance 
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learning system. The factor was measured by determinants such as computer anxiety 

and computer self-efficacy (Chau & Hu, 2002; Dadayan & Ferro, 2005; Nanayakkara, 

2005).  

 

The aspects that are related to the system factor are system characteristics. The 

characteristics of a system refer to the functionality, friendliness, flexibility of the 

system, system interactivity, and enjoyment of a system. These characteristics were 

measured by usefulness, ease of use, system flexibility, system interactivity and system 

enjoyment to reflect computer acceptance and information and communication 

technology (Dadayan & Ferro, 2005; Nanayakkara, 2005; Venkatesh et al., 2003). In 

this study, this factor was measured by performance expectancy, effort expectancy, 

system flexibility, system interactivity, and system enjoyment. 

 

 The implementation environment factor includes the technical and electronic 

infrastructure (for instance capacity and availability) and organization characteristics 

(Dadayan & Ferro, 2005; Nanayakkara, 2005). In this study, the implementation 

environment factor was tested by two variables i.e. social influence and facilitating 

conditions. The next section will discuss in details all the constructs proposed.  

 

3.1.2.1 Behavioral Intention  

Behavioral intention has long been used in the literature as a dependent variable 

in order to examine the acceptance of information technology (for example Compeau & 

Higgins 1995; Davis et al., 1989; Venkatesh et al., 2003). Literature also indicates that 
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behavioral intention is a strong predictor of actual usage (Davis et al., 1989; Taylor & 

Todd, 1995; Venkatash et al., 2003). Figure 3.4 has been used by researchers as a 

framework for their studies to explain user acceptance of information technology based 

on behavioral intention (Venkatesh et al., 2003). This construct was employed to this 

research to suggest that employees intend to use the computer-based distance training 

system.  

Figure 3.4: Basic concept underlying user acceptance models 

Source: Venkatesh et al. (2003) 

 

In the original UTAUT model (Figure 2.7, Section 2.11.10), behavioral intention 

is influenced by three variables for example social influence, effort expectancy, and 

performance expectancy. This study has extended UTAUT by adding five related 

determinants of behavioral intention to use e-learning system. They are computer self-

efficacy, computer anxiety, system flexibility, system interactivity, and system 

enjoyment. They are added to reflect the individual factor as mentioned in Section 3.1.1 

and to extend the system factor because they have significant influence on intention to 

use e-learning. The following section details each of the factors.    
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3.1.1.2 Performance Expectancy (PE)  

Performance Expectancy (PE) refers to the degree to which an individual 

believes that using a particular system will enhance his/her work performance (Hung et 

al., 2007; Venkatesh et al., 2003). According to literatures, PE is a strong predictor of 

user intention in the information and communication technology context (Davis et al., 

1992; 2003; Naor & Geri, 2008; Taylor & Todd, 2001; Venkatesh & Davis, 2000; 

Venkatesh et al., 2003).  

 

Additionally, according to Venkatesh et al. (2003), the relationship between 

performance expectancy and behavioral intention to use an information technology is 

also affected by two moderators such as age and gender. In e-learning context, there are 

many studies that suggest that PE has a direct influence on user intention to use an e-

learning system (Goussal et al., 2003; Nanayakkara, 2005; Sahin & Shelley, 2008). 

Adapting this construct (performance expectancy) to computer-based distance training 

system suggests that public sector employees think that using computer-based distance 

learning system will enhance their training and consequently this will be reflected on 

their productivity. Regarding to the gender and age moderating, this study presents 

whether gender and age of the employees will moderate the relationship between 

performance expectancy and employees intention to use computer-based distance 

training system. 
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3.1.1.3 Effort Expectancy (EE)   

Effort expectancy refers to the degree of ease felt by individuals when they use 

the information system (Hung et al., 2007; Venkatesh et al., 2003). Several studies have 

indicated that the effort expectancy construct has a significant influence on behavioral 

intention to use an e-learning technology (Marchewk et al., 2007; Naor & Geri, 2008; 

Nanayakkara, 2005). Additionally, according to Venkatesh et al. (2003), the relationship 

between effort expectancy and behavioral intention is also influenced by three key 

moderators; that are age, gender and user experience. So, adapting this construct (effort 

expectancy) to examine the acceptance of computer-based distance training system by 

public sector employees suggests that they will accept computer-based distance training 

system if they believe that the system is easy to use. It is the interest of the study to find 

out whether the relationship between effort expectancy and employees intention to use 

computer-based distance training system is moderated by age, gender and employees’ 

experience.  

 

3.1.1.4 System Flexibility (SF) 

Flexibility of distance learning system has been defined in the literatures as the 

degree to which users perceived that they can use the distance learning system from any 

place at any time (Hsia & Tseng, 2008). Flexibility of distance learning will provide 

opportunity to employees to be trained and get a degree without any spatial and time 

constraints.  
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Many studies have indicated that flexibility of distance learning is a critical 

success factor for the acceptance of e-learning systems. Hsia and Tseng (2008) have 

conducted a study to examine employee acceptance of e-learning system in Taiwan. 

They extended TAM to include self efficacy and flexibility constructs to investigate the 

employee acceptance of e-learning system. The empirical study revealed that self 

efficacy construct significantly influenced perceived ease of use and usefulness. 

Additionally, self efficacy has a strong effect on perceived flexibility of e-learning.  This 

study concluded that flexibility has a significant impact on behavioral intention.   

 

Additionally, Hermans et al. (2008) explored the variables that influenced 

student satisfaction with online courses. They found that flexibility plays an important 

role in such satisfaction. This result is also supported by Sahin and Shelley (2008) who 

conducted a study to predict user satisfaction in the e-learning environment. E-learning 

literatures have also provided many studies that indicated the predictive ability of 

flexibility of distance learning in determining behavioral intention (Nanayakkara, 2005). 

In this research public sector employees will adopt the computer-based distance training 

system if they perceive that they can use the system at any time from any place. 

 

3.1.1.5 System Enjoyment (SE) 

Motivational model (MM) proposes that extrinsic motivation and intrinsic 

motivation as strong predictors of user intention to use particular information 

technology (Davis et al., 1992). Extrinsic motivation refers to the extent to which the 

user believes that using a system will enhance his/her job performance (similar to 
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performance expectancy in the UTAUT). Almost all information and communication 

technology studies indicated intrinsic motivation as enjoyment (Sheng et al., 2008). 

Intrinsic motivation has been defined as the degree to which a user believes that using 

particular system will be enjoyable (Conci et al., 2009).   

 

According to the information and communication technology literature, system 

enjoyment has a significant impact on user intention to use e-learning system. For 

example, Sheng et al. (2008) conducted a study to understand a person’s behavioral 

intention toward adoption of e-learning system. They found perceived enjoyment has a 

significant effect on user behavioral intention to use e-learning system. Chesney (2006) 

conducted a study to investigate the adoption of dual system. They found a significant 

relationship between perceived enjoyment and intention to use the system. Additionally, 

information technology literature has presented many studies that support the 

relationship between system enjoyment construct and behavioral intention to use an 

information and communication technology (Chesney, 2006; Conci et al., 2009; Moon 

& Kim, 2000; Ramayah et al., 2003). In relation to this study, employees will adopt 

computer-based distance training system if they perceive that using the system and the 

courses will be enjoyable. 

  

3.1.1.6 System Interactivity (SIN) 

The interactions between instructors and learners, learners themselves, and 

learners with organization are key elements of learning process (Abbad et al., 2009). 
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Development of technologies used in the e-learning context increases the ability of 

individuals to interact anywhere at any time.  

 

 Although, few studies have paid attention to system interactivity, Abbad et al. 

(2009) suggested that this factor has an indirect impact on user intention to use e-

learning system through perceived usefulness and perceived ease of use. Additionally, 

Davis (1989) found that perceived usefulness and perceived ease of use fully mediate 

the effect of system characteristics on user intention to use e-mail technology. 

Consequently, because many scholars agree that perceived performance expectancy and 

perceived effort expectancy are similar to perceived usefulness and perceived ease of 

use (Marchewka et al. 2007; Venkatesh et al. 2003; Wang & Jong, 2009) this construct 

was therefore adapted in this study. Adapting this factor suggests that public sector 

employees think that using computer-based distance learning system will allow them to 

interact with other members in the organization. 

 

3.1.1.7 Social Influence (SI) 

Social influence refers to the effect of people’s points of view on individuals’ 

use of technology   (Hung et al., 2007; Venkatesh et al., 2003). The social influence 

construct is adapted from three prior constructs for instance (a) subjective norms in the 

extended technology acceptance model (TAM2), and theory of reason action (TRA), (b) 

social factors in model of PC utilization (MPCU), and (c) image in diffusion of 

innovation theory (DOI).   
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Social influence is a strong predictor of behavioral intention to use an 

information and communication technology (Dadayan & Ferro, 2004; Venkatesh & 

Davis, 2000; Venkatesh et al., 2003). More specifically, many literatures indicate that 

the social influence construct has a significant influence on user intention to use e-

learning system (Abbad et al., 2009; Marchewka et al., 2007; Shen et al., 2006).  

According to Venkatesh et al. (2003), the relationship between social influence and user 

intention to use an information technology is moderated by three variables; age, gender 

and experience.  The construct was adapted in this study to suggest that the acceptance 

of computer-based distance training is determined by employees’ positive or negative 

opinions on the use of the system. It is worth to find that whether the relationship 

between social influence and the employees’ intention to use computer-based distance 

training system will be moderated by gender, age and experience.  

 

3.1.1.8 Facilitating Conditions (FC) 

This construct is derived from three prior constructs i.e. (a) perceived behavior 

control in theory of planned behavior (TPB), (b) facilitating conditions in model of PC 

utilization (MPCU), and (c) compatibility in diffusion of innovation theory (DIT).  

According to Venkatesh et al. (2003), the facilitating condition construct refers to the 

extent a user believes that the organizational infrastructure and electronic infrastructure 

will support the use of information technology system.  

 

Taylor and Todd (1995) also stated that facilitating condition resources such as 

money and time will motivate a person to use a particular system. Several studies in the 
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information technology context have indicated that the facilitating condition construct 

has a direct significant influence on user behavior (Folorunso et al., 2006; Selim, 2005 

and Jong and Wang, 2009). Adapting this construct to computer-based distance training 

system suggests that employees perceive that technology infrastructure, organization 

infrastructure, and organization support will enable them to use the computer-based 

distance training system without any problem, and to interact with other employees and 

trainers. 

 

3.1.1.9 Computer Self-efficacy (CSE) 

A number of researchers (for example Agarwal et al., 2000; Miller et al., 2003) 

defined computer self-efficacy as the ability to use the computer or information 

technology. Other researchers divide computer self-efficacy into two sub-constructs i.e. 

(a) general computer self-efficacy (GCSE), which refers to the ability of a person to use 

a computer in general, and (b) task specific computer self-efficacy (TSCSF), which 

refers to the ability of a person to use a computer in order to perform a specific task 

(Marakas et al., 1998). Therefore, any person who wants to participate in online courses 

will be able to use the technology of the courses (computer), and to have control over 

those courses (Chau et al., 2001; Young et al., 2000).    

 

Previous studies have used computer self-efficacy to predict computer usage 

behavior. The studies found that computer self-efficacy construct is a strong predictor of 

user intention to use an information and communication technology (Grandon et al., 

2005; Hussein et al., 2007; Miller et al., 2003). Agarwal et al. (2000) stated that 
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computer self-efficacy has an indirect effect on the adoption of many packages of 

software through ease of use and usefulness. Hussein et al. (2007) reported that several 

studies have found that computer self-efficacy has an indirect and significant influence 

on user intention to use e-learning system through the performance expectancy and 

effort expectancy (Goussal et al., 2003; Mitchell et al., 2005; Sahin & Shelley, 2008).  

 

In this study computer self-efficacy refers to employees’ ability to use the 

computer for their training, manage training materials and interact with other trainees 

and trainers.   

 

3.1.1.10 Computer Anxiety (ANX) 

Computer anxiety has been defined as a user’s feeling when he/she uses a 

computer (Saade & Kira, 2006). According to literatures, anxiety has an indirect impact 

on user behavioral intention to use an e-learning system through ease of use (effort 

expectancy) and usefulness (performance expectancy) constructs (Chatzoglou et al., 

2009; Gefen & Straub, 1997; Gefen et al., 2003; Pedersen & Nysveen, 2003; Rezaei et 

al., 2008; Saade & Kira, 2006).  In this study, computer anxiety refers to the employees’ 

feeling when they use the computer-based distance training system for their training. 

Table 3.1 shows some of the main previous studies that have investigated the constructs 

of the proposed model. 
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3.1.11 Moderator Keys   

 In terms of the moderator keys, there are many evidences in the literature have 

indicated that the relationships between performance expectancy, effort expectancy, 

social influence and behavioral intention are moderated by the individual’s age, gender 

and experience (Venkatesh et al., 2003; Marchewka et al., 2007 and Elaiza and Geri, 

2008).  Adapting these moderator keys for this research suggests that the effect of 

performance expectancy, effort expectancy and social influence on the employees’ 

intention to use computer-based distance training system will be moderated by the 

employees’ age, gender and experience.  

 

Table 3.1: Previous Studies that Investigated the Proposed Model Constructs 

note: the numbers 1-32, studies; X, the variable is investigated in the study; PE, performance 

Expectancy; EE, Effort Expectance; SI, Social Influence; FC, Facilitating Conditions; SE, System 

Enjoyment; CA, Computer Anxiety; SF, System flexibility; SIN; System Interactivity; CS, Computer 

Self-efficacy; and BI, Behavior Intention.      
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Overall, in this research framework nine constructs have impacted employee 

intention to use computer-based distance training system. Interestingly, five constructs 

have a direct effect on employee intention: effort expectancy, performance expectancy, 

system flexibility, system enjoyment, and social influence. Further, three constructs 

have an indirect effect on employee intention through effort expectancy and 

performance expectancy namely: system interactivity, computer anxiety, and computer 

self-efficacy. On the contrary, facilitating conditions do not have any effect on employee 

intention, but has an effect on actual use in the future.  The following section presents 

the hypotheses that represent the relationships between the proposed model’s constructs.    

 

3.2  Research Hypotheses 

This section discusses the hypotheses (Figure 3.5) to be used to study employee 

acceptance of computer-based distance training system in public sector organizations. 

Additionally, Table 3.2 presents these hypotheses’ resources.  

H1: The model presented in this research will be valid for explaining the data related to 

public sector employee intention to use computer-based distance training system.    

 

3.2.1  Technology Factor Hypotheses 

H2: There is a significant relationship between performance expectancy and employee 

intention to use computer-based distance training system.  

H3: There is a significant relationship between effort expectancy and employee 

intention to use computer-based distance training system.  
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H4a: The impact of performance expectancy on employee intention will be moderated 

by gender. 

H4b: The impact of performance expectancy on employee intention will be moderated 

by age. 

H5a: The effect of effort expectance on employee intention will be moderated by age. 

H5b: The effect of effort expectance on employee intention will be moderated by 

gender. 

H5c: The effect of effort expectance on employee intention will be moderated by 

experience. 

H6: There is a significant relationship between flexibility of computer-based distance 

learning and employee intention to use computer-based distance training system.  

H7: There is a significant relationship between system interactivity and performance 

expectancy. 

H8: There is a significant relationship between system interactivity and effort 

expectancy. 

H9: There is a significant relationship between system enjoyment and performance 

expectancy. 

H10: There is a significant relationship between system enjoyment and effort 

expectancy. 

H11: There is a significant relationship between system enjoyment and employee 

intention to use computer-based distance training system.   
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3.2.2  Implementation Environment Factor Hypotheses 

H12: There is a significant relationship between facilitating conditions and employee 

intention to use computer-based distance training system. 

H13: There is a significant relationship between social influence and employee intention 

to use computer-based distance training system. 

H14a: The relationship between social influence and employee intention will be 

moderated by age. 

H14b: The relationship between social influence and employee intention will be 

moderated by gender. 

H14c: The relationship between social influence and employee intention will be 

moderated by experience. 

 

3.2.3  Individual Factor Hypotheses 

H15: Computer self-efficacy will have a significant influence on performance 

expectancy.   

H16: Computer self-efficacy will have a significant influence on effort expectancy. 

H17: Computer anxiety will have a significant negative effect on performance 

expectancy.   

H18: Computer anxiety will have a significant negative effect on effort expectancy. 

 

 

 

 



110 

 

Table 3.2: Hypotheses’ Resources  

Hypothesis Resources 

H2: There is a significant relationship 

between performance expectancy and 

employee intention to use computer-based 

distance training system 

Davis et al. (1989), Taylor & Todd 

(1995), Compeau & Higgins (1995), 

Venkatesh & Davis, (2000 ), Venkatesh 

et al. (2003),  Nanayakkara (2005), Sahin 

& Shelley (2008) Friedrich and  Hron, 

(2010), Marchewka et al., (2007), 

Christina, (2005), Naor & Geri (2008), 

Jong and Wang, (2009) and Sumak et al. 

(2010).  

H3: There is a significant relationship 

between effort expectancy and employee 

intention to use computer-based distance 

training system.  

 

Davis  (1989), Taylor & Todd (1995), 

Compeau & Higgins (1995), Venkatesh 

& Davis, (2000 ), Venkatesh et al. (2003), 

Nanayakkara (2005), Marchewk et al. 

(2007),  Hung et al. (2007), Naor & Geri 

(2008), Sheng et al., (2008), Jong and 

Wang, (2009) and Sumak et al. (2010) 

H4: The impact of performance expectancy 

on employee intention will be moderated by 

age and gender 

Venkatesh et al. (2003), Christina, 

(2005), Elaiza and Geri, (2008), 

Marchewka et al., (2007) and Friedrich 

and  Hron, (2010) 

H5: The effect of effort expectance on 

employee intention will be moderated by 

age 

Venkatesh et al. (2003), Christina, 

(2005), Elaiza and Geri, (2008), 

Marchewka et al., (2007) and Friedrich 

and  Hron, (2010) 

H6: There is a significant relationship 

between flexibility of computer-based 

distance learning and employee intention to 

use computer-based distance training 

system.  

 

Sahin and Shelley(2008), Lim et al. 

(2008), Hsia & Tseng, (2008) and 

Hermans et al. (2009) 

H7: There is a significant relationship 

between system interactivity and 

Davis  (1989), Abbad, (2009) and Lim et 

al. (2008) 
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performance expectancy 

H8: There is a significant relationship 

between system interactivity and effort 

expectancy. 

 

Davis  (1989), Abbad, (2009) and Lim et 

al. (2008) 

H9: There is a significant relationship 

between system enjoyment and 

performance expectancy. 

 

Davis et al. (1992), Moon & Kim (2000), 

Ramayah et al. (2003), Chesney (2006), 

Sheng et al., (2008), Chatzoglou et al. 

(2009), Conci et al. (2009) and Friedrich 

and  Hron, (2010) 

H10: There is a significant relationship 

between system enjoyment and effort 

expectancy. 

 

Davis et al. (1992), Moon & Kim (2000), 

Ramayah et al. (2003), Chesney (2006), 

Sheng et al., (2008), Chatzoglou et al. 

(2009), Conci et al. (2009) and Friedrich 

and  Hron, (2010) 

H11: There is a significant relationship 

between system enjoyment and employee 

intention to use computer-based distance 

training system.   

 

Davis et al. (1992), Moon & Kim (2000), 

Ramayah et al. (2003), Chesney (2006), 

Sheng et al., (2008), Chatzoglou et al. 

(2009), Conci et al. (2009) and Friedrich 

and  Hron, (2010) 

H12: There is a significant relationship 

between facilitating conditions and 

employee intention to use computer-based 

distance training system 

Thompson et al. (1991), Taylor and Todd 

(1995), Dadayan and Ferro, (2005), 

Marchewka et al., (2007), Lim et al., 

(2008) and Abbad, (2009), Folorunso et 

al. (2006); Selim (2005), Payne & Curtis 

(2008) and Jong & Wang (2009) 

H13: There is a significant relationship 

between social influence and employee 

intention to use computer-based distance 

training system 

Taylor & Todd (1995), Compeau & 

Higgins (1995), Venkatesh & Davis, 

(2000 ), Venkatesh et al. (2003), Dadayan 

& Ferro (2005), Hung et al. (2007), 

Marchewka et al. (2007); Shen et al. 

(2006), Elaiza and Geri, (2008), Raaij and 

Schepers, (2008) and Jong and Wang, 

(2009) and Abbad et al. (2009),   
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H14: The relationship between social 

influence and employee intention will be 

moderated by age, gender and experience. 

 

Venkatesh et al. (2003), Christina, 

(2005), Elaiza and Geri, (2008) and 

Marchewka et al., (2007) 

H15: Computer self-efficacy will have a 

significant influence on performance 

expectancy 

Venkatesh & Davis, (2003), Rezaei et al., 

(2008), Hussein et al., (2007), Hsia and 

Tseng, (2008) and Jong and Wang, 

(2009), Friedrich and  Hron, (2010) 

H16: Computer self-efficacy will have a 

significant influence on effort expectancy. 

 

 Chau et al. (2001), Young et al. (2000), 

Venkatesh  (2003), Rezaei et al., (2008), 

Hussein et al., (2007), Hsia and Tseng, 

(2008) and Jong and Wang, (2009), 

Friedrich and  Hron, (2010) 

H17: Computer anxiety will have a 

significant negative effect on performance 

expectancy.   

Compeau and Higgins (1995), Dadayan 

and Ferro, (2005), Rezaei et al., (2008), 

Raaij and Schepers, (2008) and Jong and 

Wang, (2009) 

H18: Computer anxiety will have a 

significant negative effect on effort 

expectancy. 

 

Compeau and Higgins (1995), Dadayan 

and Ferro, (2005), Rezaei et al., (2008), 

Raaij and Schepers, (2008) and Jong and 

Wang, (2009) 
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Figure 3.5: The proposed research model 

 

3.3  Purpose of Research 

According to Yin (1994), the purpose of research can be categorized into 

exploratory research, descriptive research and explanatory research. Every researcher 

can use any one of these kinds and apply his/her own personal motivation to conduct an 

academic study.  

 

3.3.1  Exploratory research  

This type of research is conducted when the problem is not well known or is not 

defined clearly, or the real scope of this problem is not clear yet.  Exploratory research 
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allows gaining much information regarding a specific problem. Additionally, it helps a 

researcher to determine data collection method, research design and possibly concludes 

that the problem does not exist. The information used in exploratory research comes 

from pilot study, interview, case study, focus group, and projective methods (Khan, 

2007; Yin, 1994).  

 

3.3.2  Descriptive Research   

This type of research is used to gather information regarding a current 

phenomenon. Such information is related to variables or conditions in a situation. The 

main goal of a descriptive research is to offer systematic description of a problem that is 

clear and when a researcher does not need to investigate causal relationship between two 

variables. This type of research is not suitable to determine the variables that affect or 

determine a special behavior (Khan, 2007).        

    

3.3.3  Explanatory research  

Explanatory research is also known as causal research. The main goal of this 

type of research is to explain the relationships between independent variables and 

dependent variables. Explanatory research is necessary to show that one variable 

determines other variable’s value (Zikmund, 1994). Our research purpose and questions 

reveal that this research is an explanatory research because it collected data from public 

sector employees in order to investigate the factors that influence employee intention to 

use computer-based distance training system.    
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3.4  Research Approach  

There are two research approaches that used in a scientific research, namely, 

quantitative research approach and qualitative research approach. Qualitative research 

uses non-numerical examination to discover the relationships among a phenomenon 

under observation in order to predict or explain the status of the phenomenon. It uses 

words, images, or categories to describe the events, while quantitative research uses 

numbers and statistics presented in figures to explain a phenomenon (Baron & Kenny, 

1986; Neuman, 2003). The main building blocks in a quantitative research include 

dependant variables, which are influenced by other variables, independent variables, 

which are presumed to cause change on other variables; mediating variables, which 

explain the mechanism that underlies an observed relationship between an independent 

variable and a dependent variable and moderating variables, which have contingent 

effect on the relationship between a dependent and an independent variable (Baron & 

Kenny, 1986; Neuman, 2003). 

 

This study is a quantitative type as it intends to investigate the relationship of 

several independent variables and the acceptance of computer-based distance training 

system by employees of public sector. The dependent variables of the study are 

behavioral intention and actual use (usage behavior), while the independent variables are 

facilitating conditions, social influence, anxiety, self-efficacy, flexibility of distance 

learning, system enjoyment and system interactivity. The mediating variables are 

performance expectancy and effort expectancy and the moderating variables are gender, 

age, and experience.  
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As a quantitative research type, the result will be presented as numbers, 

statistics, and figures.  A quantitative research uses questionnaire and structured 

interview to collect data from the sample of study (Wozencroft, 2005). A questionnaire 

is efficient to collect data if the researcher knows how to test his/her study’s variables 

(Sekaran, 2007). Moreover, it covers a big number of respondents and a wide 

geographical area. Furthermore, respondents can freely respond to the items of the 

questionnaire at their convenience. Last but not least, distributing questionnaires is not 

time consuming and the data can be possibly collected in a short period of time 

(Sekaran, 2007; Wozencroft, 2005). Because the sample of the research is quite big and 

the respondents are staying in different parts of Jordan, the researcher used 

questionnaires to examine the acceptance of computer-based distance training system 

among public sector employees in Jordan. 

 

3.5  Research Strategy  

A research strategy is a plan that shows how researchers will answer their 

research questions.  This plan includes research objectives derived from the research 

questions, sources of data, and the constraints that a researcher possibly faces during the 

study (for example access of data, time, ethical issues, and so on). According to Yin 

(1994), researchers have to choose any one of five different kinds of research strategies, 

namely, history, experiment, survey, case study, and archival analysis. The choice of 

method depends on the research questions.   
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Yin (1994) used three dimensions to compare five kinds of research strategies. 

These dimensions are (a) the form of research questions, (b) focus on contemporary 

versus historical phenomena, and (c) the control an investigator has over actual 

behavioral events. Table 3.3 shows the comparison among the research strategies based 

on these dimensions.    

 

Table 3.3: Relevant Situations for Different Research Strategies 

Strategy Forms of research 

questions 

Required 

control over 

behavioral 

system 

Focus on 

contemporary 

events 

Experiment How, why Yes Yes 

Survey Who, what, where, how 

many, how much 

No Yes 

Archival analysis  Who, what, where, how 

many, how much 

No Yes/ No 

History How, why No No 

Case Study How, why No No 

Source: (Yin, 1994) 

  

The main purpose of this research is to investigate the factors that influence the 

acceptance of computer-based distance training system by public sector employees. The 

main question of this study is in the form of what, and it focuses on contemporary event. 
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Additionally, it does not require control over behavioral events. Thus, the suitable 

strategy of this study is survey.   

 

3.6  Sampling Technique 

Many challenges due to time, money and access prevent a researcher to collect 

data from the entire population of study. Sampling thus gives higher accuracy and faster 

results. According to Sekaran (2003), there are two techniques of sampling, namely, 

probability sampling and non-probability sampling.  

 

In contrast to the probability sampling method, the probability of choosing each 

element from a population as a sample subject is not known. Additionally, when the 

generalizability is not matter, the non-probability technique is generally used (Samuel et 

al., 2003). On the other hand, the researchers resort to the non-probability technique 

when they would obtain preliminary information than generalize their study’s findings 

Sekaran (2003).  

 

In this research, due to some limitations in selecting a random sample of the 

public employees, for instance with inability to obtain the listing of all public sector 

employees’ names and address, the employees scattered all around the country, a high 

cost to conduct the study at every ministry, and a hard time to access to certain groups or 

classes of employees, the researcher has decided to apply a non-probability sampling 

with convenience sampling technique. This technique is considered fast and easy where 



119 

 

public employees can be selected because of their convenient accessibility and 

proximity to the researcher (Sekaran, 2003).    

 

3.7 Population and Sample of Research  

The focus of this study is on employees who are working in public sector 

organizations in Jordan. The total number of public sector’s employees in Jordan is 

approximately 181,775 (CSB, 2009). This number includes 413 employees from the 

Ministry of Foreign Affairs (MOFA), 8237 employees from the Ministry of Finance 

(MOF), 3113 employees from Ministry of Industry and Trade (MOIT), 869 employees 

from the Ministry of Planning and International Cooperation (MPIC), 1678 employees 

from the Ministry of Tourism and Antiquities (MOTA), 799 employees from Ministry 

of Municipal Affairs  (MOMA), 91237 employees from the Ministry of Education 

(MOE), 188 employees from Ministry of Public Sector Development (MOPSD), 1426 

employees from the Ministry of Energy and Mineral Resources  (MOMR), 6965 

employees from the Ministry of Public Works (MOPW), 6767 employees from the 

Ministry of Agriculture (MOA), 8301 employees Ministry of Water and Irrigation 

(MOWI), 211 employees from the Ministry of Environment (MOEN), 500 employees 

from the Ministry of High Education (MOHE), 3672 employees from the Ministry of 

Labour (MOL), 7118 employees from the Ministry of Awqaf and Islamic Affairs 

(MOAIA), 3155 employees from the Ministry of Social Development (MOSD), 1961  

employees from the Ministry of Transport (MOT), 26740 employees from the Ministry 

of Health (MOH), 2120 employees from the Ministry of Interior (MOI), 3963 

employees from the Ministry of Justice (MOJ), 59 employees from the Ministry of 
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Political Development (MOPD), 379 employees from the Ministry of Culture (MOC), 

and 1905 from the Ministry of Information and Communication Technology (MOICT).   

 

It would be ideal to conduct the study on the entire population of public 

employees in Jordan. However, since the population is very large, it is impossible to 

include every member of the population. A sample of such population was used, which 

was based on the Yamanes’ (1967) equation which reveals that  where n = 

sample of study, N = population of study, and e (precision) = 0.05. The sample size of 

this research population, where N is 181,775 employees is therefore determined to be 

384.  

 

3.8 Data Collection  

This survey was conducted on the employees who have worked for 24 Jordanian 

ministries and stay in different places throughout Jordan and must attend ICDL’s 

traditional training class room. The study was conducted within the period of three 

months starting from 25 January 2010 to 27 April 2010.  

 

As part of data collection process, it is necessary to visit the public sector 

departments and ask the employees to fill in the questionnaire. In this stage some 

challenges had been faced, for instance some managers did agree to offer the list of their 

employees’ name but refused to let their employees spend some time to answer the 

questionnaires. Similarly, some employees also refused to spend their time to answer the 
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questions; and other reject to answer the questions because they do not know what 

distance training system is. The response rate was not very impressive. Out of 400 

questionnaires being distributed, about 50% of them (200 questionnaires) had been 

returned. In order to improve the previous response rate, the study gave a chance for the 

employees who did not return the questionnaire in the first time, to answer the 

questionnaire at home or during their free time. In other words, about 200 questionnaires 

had been re-distributed to those employees. This was performed once the researcher has 

received the employees’ telephone numbers, e-mails address, and the department 

telephone numbers. A follow up was made where the respondents were called to inform 

them the detail of the study. Consequently, there was an increment in the response rate. 

Many employees did sent back the questionnaire or submitted by hand.   

 

With the total of 600 questionnaires distributed, only 386 questionnaires were 

returned, with only 351 questionnaires were usable (64.3%). 21 respondents returned the 

questionnaire with missing data of more than 30% for each questionnaire. According to 

Sekaran (2003) the questionnaires that have missing data of more than 25% should be 

omitted. Additionally, 14 of the respondents returned empty questionnaire. Therefore, 

only 351 cases have been used for the study analysis.  

  

3.9  Instrument Development 

The development of an instrument is important to achieve the research questions. 

In developing the research instrument, the literature provides the basis for instrument 
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development. In this part, the steps followed in instrument development to achieve the 

research questions will be elaborated.  

 

3.9.1  Instrument Development Steps   

A scale is a tool or mechanism applied to measure different variables (Sekaran, 

2003). In this respect, according to Sekaran (2000), there are four major steps to develop 

a scale. The first one is to define the constructs and the content domain. The second step 

includes testing content validity of measurement instrument while the third step involves 

testing validity and reliability of the instrument items. Finally, after the data has been 

collected, analysis procedures are applied on the data. This section presents some issues 

related to scales items, procedures and validation of the study scale development.      

 

The instrument developed for this study began with the review of the literature 

(step one). The literature reviews provided initial information about the acceptance of 

distance learning system and acceptance of information system models. In addition to 

the results of the initial study, which was conducted to support the research problem, the 

researcher depended on this information to create the research model that reflected the 

constructs and relationships of interest. Additionally, the literatures also provide 

information related to the questionnaire items used to measure such constructs (the 

questionnaire is included in Appendix A), since many studies have investigated the 

constructs of this research model (see Table 3.4).  
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Table 3.4: Studies of The Research Model’s Constructs 

Factor Previous Studies 

Performance Expectancy Venkatesh et al. (2003),  Friedrich and  Hron, 

(2010), Marchewka et al., (2007), Christina, 

(2005), Jong and Wang, (2009) and Suma et 

al. (2010) 

Effort Expectancy  Venkatesh et al. (2003), Marchewka et al., 

(2007), Christina, (2005), Sheng et al., (2008), 

Jong and Wang, (2009) and Suma et al. (2010) 

System Enjoyment  Sheng et al., (2008), Chatzoglou et al. (2009) 

and Friedrich and  Hron, (2010) 

System Flexibility  Sahin and Shelley(2008), Lim et al., (2008), 

Hsia and Tseng, (2008), Hermans et al. (2009) 

System Interactivity  Davis  (1989), Abbad, (2009) and Lim et al. 

(2008) 

Social Influence  Elaiza and Geri, (2008), Marchewka et al., 

(2007), Abbad, (2009), Raaij and Schepers, 

(2008) and Jong and Wang, (2009) 

Facilitating Conditions   Venkatesh et al. (2003), Dadayan and Ferro, 

(2005), Marchewka et al., (2007), Lim et al., 

(2008) and Abbad, (2009) 

Computer Self-efficacy  Friedrich and  Hron, (2010), Rezaei et al., 

(2008), Hussein et al., (2007), Hsia and Tseng, 

(2008) and Jong and Wang, (2009) 

Computer Anxiety  Dadayan and Ferro, (2005), Rezaei et al., 

(2008), Raaij and Schepers, (2008) and Jong 

and Wang, (2009) 

Behavioral Intention  Friedrich and  Hron, (2010), Elaiza and Geri, 

(2008), Marchewka et al., (2007) and Suma et 

al. (2010)  
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Consequently, The questionnaire items of this research were adapted form many 

studies including Abbad et al. (2009), Chatzoglou et al. (2009), Lime et al. (2008), Sahin 

and Shelley (2008) and Venkatesh et al. (2003) (see Table 3.5).  

 

    Table 3.5: Measures’ Resources  

Measure Survey questions Source 

PE1 Using computer based distance learning system 

(CBDTS) in training will enable me to accomplish my 

training more quickly 

Venkatesh et al. (2003). 

PE2 Using CBDTS will improve my training performance. 

PE3 I would find CBDTS useful in my training.  

PE4 Using CBDTS would increase my job productivity. 

PE5 If I use CBDTS, I would increase my chances of getting 

a raise.  

PE6 Using CBDTS would enhance my job effectiveness  

EE1 Learning to operate CBDTS would be easy for me. 

Venkatesh et al. (2003). 

EE2 My interaction with CBDTS would be clear and 

understandable. 

EE3 It would be easy for me to become skillful at using 

CBDTS. 

EE4 I would find CBDTS easy to be use. 

EE5 I would find it easy to get CBDTS to do what I want to 

do.  

EE6 I would find CBDTS to be flexible to interact with.  

SIN1 CBDTS will enable me interact with trainers. 

Abbad et al. (2009) 

and 

Lim et al. (2008) 

SIN2 CBDTS will enable me to interact with other trainees. 

SIN3 The communication tools (e-mails, chat room, forum, 

etc) in the CBDTS are active. 

SIN4 Using communication tools will be beneficial for me. 

SIN5 CBDTS will enable me to send questions and receive 

answers. 

SEN1 I would find CBDTS to be fun to interact with.  
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SEN2 I would find using of CBDTS to be enjoyable.  

 

Chatzoglou et al. (2009) 

SEN3 The actual process of using CBDTS would be pleasant. 

SEN4 The actual process of using CBDTS would be wise.  

SEN5 Using of CBDTS would make the training more 

interesting. 

SF1 CBDTS allows me to be trained according to my 

available time. 

Sahin and Shelley 

(2008). 

SF2 CBDTS allows me to be trained at home comfortably. 

SF3 In terms of use of time and location, CBDTS is flexible. 

SF4 CBDTS is fit to trainees with different learning 

capacities.  

SI1 I will use CBDTS if the people who are important to me 

think I should use it.  

Venkatesh et al. (2003). 

SI2 I will use CBDTS if the people who influence my 

behavior think I should use it. 

SI3 I will use CBDTS if the senior management of my 

business helpful in the use of such system. 

SI4 People in my organization who use such system have 

more prestige than those do not. 

SI5 In general, I would find my organization has supported 

using CBDTS.  

FC1 I will use CBDTS if a specific person (group) is 

available for assistance with CBDTS difficulties. 

Venkatesh et al. (2003). 

FC2 I have the resources necessary to use CBDTS. 

FC3 I have knowledge necessary to use CBDTS. 

FC4 The CBDTS is not compatible with other system I am 

using. 

FC5 Given the resources, opportunities and knowledge it 

takes to use CBDTS, it would be easy for me to use 

CBDTS.  

CSE1 I am confident to use the CBDTS If I have a lot of time 

to accomplish the tasks for which the system is 

provided.   

Chatzoglou et al. (2009) 

CSE2 I am confident to use the CBDTS if there is no one 

around to show me how to do it.   

CSE3 I am confident to use the CBDTS as long as someone 

shows me how to do it  

 

CSE4 I had used similar packages before this one to do the 

same job.  

CSE5 I am confident to use the CBDTS if I have just built-in 

help facility for assistance.   

ANX1 I feel apprehensive about CBDTS using. Chatzoglou et al. (2009) 
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Briefly, the main dimensions for each set of items include performance 

expectancy, effort expectancy, flexibility of distance learning system, system 

interactivity, system enjoyment, social influence, facilitating conditions, computer 

anxiety, computer self-efficacy, and behavioral intention.      

 

 Based on the analysis of experts, the initial questionnaire was modified (step 

two). The next step involves a collection and examining of the data from the research 

sample to examine the reliability and validity of the questionnaire items (step 3).  The 

results of the data analysis (step 4) are presented in Chapter 5.   

 

In conclusion, the research approach consists of three stages: the first is the 

literature review as a basis for identifying the research problem, determining the 

research variables and developing the initial research model. This stage is followed by 

data collection process where a survey was carried out to examine the proposed model 

variables determined in the previous stage. The research proceeds with a structured 

ANX2 I am scared that I cannot access all the training material 

content with CBDTS.  

ANX3 CBDTS is intimidating me. 

ANX4 I hesitate to use CBDTS for fear of making mistake I 

cannot correct.  

BI1 I intend to use the CBDTS to improve my training.  

Chatzoglou et al. (2009) 

and 

Venkatesh et al. (2003). 

BI5 I would strongly recommend my colleagues to use 

CBDTS. 

BI3 I plan to use the CBDTS when it will be implemented. 

BI4 I expect to use the CBDTS when it will be implemented.  

BI2 I predict I would use the CBDTS when it will be 

implemented.   
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typed of data analysis based on Structural Equation Modeling (SEM). This involves a 

development and examining a structural model based on the applying SEM.  

 

3.9.2  Validity Test  

Validity and reliability are concerned with reducing the possibility of getting 

incorrect answers during the data collection stage. Validity refers to a degree to which 

the data collection method accurately measures what it is intended to measure (Sekaran, 

2003). The common types of validity test to measure the goodness of measures are 

content validity and construct validity.  

 

3.9.2.1 Content Validity  

Content validity refers to the correspondence between the instrument items and 

the concept. In other word this test is known as face validity. This type of validity is 

tested by the use of expert judgment and pre-test (Hair et al., 2006).  In this research, 

both tests were carried out to assess the content validity of the research instrument.  The 

first draft of the questionnaire was reviewed by a number of experts and people in the 

public sector in Jordan.  Their comments were later used to improve the questionnaire. 

A person who has expertise in the Arabic language was sought to help edit the 

questionnaire after it was translated into the Arabic language from the English language. 

The experts’ comments and the employees’ feedback were used to modify the 

questionnaire.     
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3.9.2.2 Construct Validity  

Construct validity refers to a degree to which measured items (measured 

variables) represent its intended constructs (latent variables). In this research two kinds 

of validity test were carried out, to assess the construct validity. They are convergent 

validity and discriminant validity (Hair et al., 2006). The result of these tests is 

mentioned in Chapter six, Section 6.5.2 because the tests were carried out using SEM.  

 

3.9.3  Reliability Test  

Reliability is the extent to which an instrument is without prejudice (bias) and 

provides consistent measurement across time and variety of items. This research used 

the common consistency reliability test that is the Cronbach’s Alpha (Peter, 1979; 

Sekaran, 2000.  This test was carried out in the pilot study (Section 3.7.3.1). 

 

3.9.3.1 Pilot Test    

The pilot test supports the reliability of instrument. The questionnaire of this study 

was pilot tested with 50 public sector employees who are currently working with several 

government agencies in Jordan. The simple data set collected from the sample was 

analyzed using SPSS by executing the Cronbach’s Alpha test to examine the reliability 

of the items in the measurement. Normally, the Cronbach’s Alpha values range from 0 

to 1. George and Mallery (2003) recommend the following rules regarding the 

Cronbach’s Alpha value. It is excellent if the value is greater than 0.9, good if greater 

than 0.8, acceptable if greater than 0.7, questionable if greater than 0.6, and poor less 

than 0.5. Furthermore, the value of the Cronbach’s Alpha depends on the number of 
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items in the scales. Thus, high value of Cronbach’s Alpha means the internal 

consistency of the items in the scale is good (Gliem & Gliem, 2003). 

 

 Table 3.6 includes the SPSS output that provides item analysis for the performance 

expectancy factor. This table includes five important columns:  

i. First column is Scale Mean if Item Deleted, which describes the average score of 

the scale after removing an item.  

ii. The second column is Scale Variance if Item Deleted. This part shows the scale 

variance if the item is excluded.  

iii. The third column is Corrected Item-Total Correlation provides the correlation 

coefficient between score of the item and sum of scores of the rest items.   

iv. The fourth one is Square Multiple Correlation presents the result of multiple 

regression equation with concerned items as dependent variable and other items 

as independent variables.  

v. The last column is Cronbach’s Alpha if item deleted that shows the value of 

Cronbach’s Alpha if the concerned item is deleted.  

 

Table 3.6 shows that item 5 (PE5) has the lowest corrected item total correlation. 

If this item is deleted, the overall reliability will rise to .881 (see column 5). Therefore, 

removing this item will be considered appropriate. The examination of the items of 

performance expectancy (PE) scale indicates that the reliability (Cronbach’s alpa) of the 

overall scale is 0.874 (Table 3.8). 
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Reliability Statistics 

Cronbach's 

Alpha 

Cronbach's 

Alpha Based 

on 

Standardized 

Items N of Items 

.874 .873 6 

 

Item-Total Statistics 

 

Scale Mean if 

Item Deleted 

Scale Variance 

if Item Deleted 

Corrected 

Item-Total 

Correlation 

Squared 

Multiple 

Correlation 

Cronbach's 

Alpha if Item 

Deleted 

PE1 16.7400 62.931 .805 .667 .829 

PE2 16.7200 64.491 .783 .635 .834 

PE3 16.6800 66.018 .737 .562 .842 

PE4 16.5800 67.514 .609 .449 .865 

PE5 16.9800 74.551 .484 .285 .882 

PE6 16.8000 68.000 .653 .462 .856 

 

Table 3.6: Cronbach’s Alpha Test for Performance Expectancy 

 

 

Table 3.7 shows that the Cronbach’s Alpha for effort expectancy (EE) scale is 

0.808. It can also be seen that by removing items EE4 the reliability of the scale is 

enhanced. 
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Reliability Statistics 

Cronbach's 

Alpha 

Cronbach's 

Alpha Based on 

Standardized 

Items N of Items 

.808 .787 6 

 

Item-Total Statistics 

 

Scale Mean if 

Item Deleted 

Scale Variance if 

Item Deleted 

Corrected Item-

Total 

Correlation 

Squared 

Multiple 

Correlation 

Cronbach's 

Alpha if Item 

Deleted 

EE1 21.1000 56.133 .832 .933 .710 

EE2 20.9200 57.463 .862 .934 .706 

EE3 21.2000 59.918 .768 .829 .729 

EE4 21.7800 85.114 .081 .597 .865 

EE5 21.5400 83.723 .717 .805 .712 

EE6 20.9600 55.427 .812 .891 .713 

 

Table 3.7: Cronbach’s Alpha Test for Effort Expectancy  

 

 

The Cronbach’s Alpha values for all factors are mentioned in Table 3.8 and in 

Appendix D. In summary, the Cronbach’s Alpha of all constructs are greater than 0.8 

(good). Thus, all variables are considered reliable for the whole study.  
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Table 3.8: Summary of Reliability Values of All Constructs 

Constructs Cronbach’s Alpha 

Performance expectancy .874 

Effort expectancy .808 

System Enjoyment  .906 

Flexibility of distance learning .920 

Social influence .891 

Facilitating conditions .934 

Computer self-efficacy .932 

Computer anxiety .931 

System interactivity .936 

Behavioral intention .943 

 

3.10  Final Instrument  

The final questionnaire used to collect data from the sample of study consists of 11 

sections:  

 

Section 1 consists of employee background and comprised seven questions related to 

employee gender, age, regular use of computer, Internet accessibility, Internet usability 

and distance learning system usability.   

Second 2  includes Seven-point Likert Scale with six questions regarding performance 

expectancy of computer-based distance training system, for example, “using computer-
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based distance learning system (CBDTS) in training will enable me to accomplish my 

training more quickly”.  

Section 3 contains Seven-point Likert Scale with six questions regarding effort 

expectancy of computer-based distance training system, for example, “I would find 

CBDTS easy to be used”.  

Section 4 comprises Seven-point Likert Scale with five questions regarding interactivity 

of computer-based distance training system, such as, “CBDTS will enable me to interact 

with trainers”. 

Section 5 includes Seven-point Likert Scale with five questions regarding enjoyment 

computer-based distance training system, such as, “I would find CBDTS to be fun to 

interact with”.  

Section 6 comprises Seven-point Likert Scale with four questions regarding flexibility 

of computer-based distance training system, such as, “CBDTS allows me to be trained 

according to my available time”.  

Section 7 has Seven-point Likert Scale with five questions regarding social influence of 

computer-based distance training system, such as, “I will use CBDTS if the people who 

are important to me think I should use it”.  

Section 8 includes Seven-point Likert Scale with five questions regarding facilitating 

conditions of computer-based distance training system, for example, “I have the 

resources necessary to use CBDTS”.  

Section 9 contains Seven-point Likert Scale with five questions regarding computer 

self-efficacy of computer-based distance training system, such as, “I am confident to use 

the CBDTS if I have just built-in help facility for assistance”. 
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Section 10 includes Seven-point Likert Scale with four questions regarding computer 

anxiety such as “I feel apprehensive about CBDTS using”. 

Section 11 has Seven-point Likert Scale with five questions regarding user intention to 

use the computer-based distance training system, for example, “I predict I would use the 

CBDTS when it will be implemented”.   

 

3.11  Survey Administration  

The researcher administrated the questionnaire himself to obtain high response 

rate. The questionnaires were made available on a paper form and were sent and 

received through email. As mentioned in Chapter Three, personal administration of the 

questionnaires provides a researcher with many advantages, for instance, it allows the 

researchers to collect data in a short period of time. Based on the pilot test, employees 

need an average of 15 minutes to fill the questionnaire.  

 

3.12 Conclusion  

This chapter presents the research’s decision to extend UTAUT to cover three 

factors; system factor, individual factor and implementation environment factor, to 

investigate the acceptance of computer-based distance training system by employees of 

public sector. Computer anxiety and computer self-efficacy have been added to measure 

the individual factor. In addition to the effort expectancy and performance expectancy 

this study also has added other three critical success variables for e-learning acceptance 

by the employees under the system factor. These variables are flexibility of distance 

learning, system enjoyment, and system interactivity.  Finally, social influence and 
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facilitating conditions have been used to examine the implementation environment 

factor. Therefore, eighteen hypotheses were formulated in achieving the research’s 

objectives.   

 

  This chapter furthermore discusses the research methodology applied to achieve 

the research objectives. It presents the research as an explanatory and quantitative 

research with a survey as a suitable approach for data collection to achieve the research 

objective. Consequently, the instrument for data collection was prepared as a 

questionnaire was provided in Appendix A. The validity and reliability of the instrument 

and its items were tested through the pre- and pilot tests. The items of instrument were 

improved based on the tests, and the modifications were made including rewording and 

adding some items. The result of data analysis and the result of hypotheses testing will 

be presented in the next chapter. 
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CHAPTER FOUR  

DATA ANALYSIS AND RESULTS  

 

This chapter presents the results of data analysis which was carried out by 

applying AMOS 16.0 and SPSS 16.0. It starts with description of the analysis associated 

with respondents’ profile, followed by the results of data quality tests, including the 

results of missing data test, outlier test and data normality test. Additionally, the chapter 

provides the results of the test of the proposed research model and how the research 

model fits with the data. Finally, the chapter discusses the results of the hypotheses 

testing, with the impact of the moderators.  

 

4.1  Data Analysis Method 

One of the research objectives is to propose an acceptance model of computer-

based distance training system that best describes public sector employee intention to 

use such technology (Section 1.3). In achieving this objective, Structural Equation 

Model (SEM) was considered a suitable data analysis method toward the end. 

According to Byrne (2006), a proposed model should be substantively meaningful and 

statistically well fitting.  In addition, SEM has potential to analyze multiple relationships 

between independent and dependent variables simultaneously, in contrast to other 

generation regression models (such as liner regression, ANOVA, and MANOVA), 
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which, can analyze only one causal relationship at a time (Gerbing & Anderson, 1988). 

The model generated from SEM is also known as a model of relationships because it 

figures all the relationships between the exogenous (dependant variables) and 

endogenous (independent variables) variables (Sharma, 1996).   

 

Furthermore, one of the most advantages of SEM is the use of confirmatory 

factor analysis that can examine measurement error by using multiple indicators per 

latent variable, model mediating variables, examine the model overall as a one unit, 

handle difficult data such as incomplete data and non-normal data, and examine models 

with multiple endogenous variables.  

 

With regards to the acceptance of e-learning system literatures, several recent 

studies had adopted SEM techniques to examine the acceptance of e-leaning system 

including Abbad et al. (2009), Chatzoglou et al. (2009), Saade et al. (2007), and 

Walclzak and Scott (2009). Finally, there are six steps in the SEM analysis including 

input data in SPSS, screening and cleaning data, confirmatory factor analysis (CFA), 

developing structural model, modification of structural model, and producing model fit 

(Hair et al., 2010).  

 

4.2  Data Analysis Strategy 

Data analysis strategy is a general plan of how the researcher will analyze the 

data that he/she has collected. In this study, the data analysis was carried out in five 

stages. The first stage focused on the analysis of the demographic information. The 
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second stage presented the data quality (data management) by conducting three tests 

including missing data test, outliers test, and normality test. The third stage focused on 

the reliability and validity of measurement (goodness of data) by examining the 

composite reliability, convergent validity, and discriminant validity. Subsequently, 

measurements of model fit were applied in stage four to measure the fit of proposed 

model with the collected data. Finally, path coefficient (not equal to zero), critical ratio 

(recommended value is > 1.96) and P-value (recommended value is < 0.05) had been 

used to test the study’s hypotheses in stage five (Hair et al., 2010).  

 

4.3  Respondents’ Profile  

This section presents demographic information of all respondents. In total, the 

study has distributed 600 questionnaires to public sector employees from 24 ministries. 

After the given time frame, however only 351 respondents have correctly returned the 

valid questionnaires, giving a response rate of 58.5%. Table 4.1 shows the demographic 

information of all respondents.  The majority of the respondents are women (64%) a 

large proportion of them (43%) are between 26 and 35 old years, while the rest are 

distributed among 36-45 old years (25 %), under 25 (24%), and above 45 (8%).   In 

terms of having a computer, 85.5% of the participants have computer for a regular use, 

while 14.5% do not have.  Additionally, 68% of those respondents indicated that they 

have Internet access, in which 59.2 % of them have high speed network and 9.1% have 

low speed network. In terms of Internet usage, 37% indicated that they frequently use 

the Internet and approximately 30% have never used the Internet.  About 33% of the 

participants reported that they spend many hours daily being connected to the Internet. 
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Regarding to e-learning system usage, 35.6% noted that they have experience on the e-

learning systems, since they used some e-learning systems before, especially in the 

education field.         

 

Table 4.1: Respondents Profile Summary  

Items Frequency percent Cumulative percent 

Gender    

 Male 126 35.90 35.9 

  Female 225 64.10 100 

  Total 351 100  

Age    

 Under 25 84 23.93 23.9 

  26-35 152 43.30 67.2 

  36-45 87 24.79 92 

  Over 45 28 7.98 100 

  Total 351 100  

Having a computer    

 Yes 300 85.470 85.5 

  No 51 14.53 100 

  Total 351 100  

Internet access    

 Yes 240 68.38 68.4 

  No 111 31.62 100 

  Total 351 100  
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Internet type 

 Dial up 32 9.10 9.1 

  High speed 216 61.50 70.7 

  No link 103 29.40 100 

  Total 351 100  

Internet use    

 Spent many  hours 117 33.37 33.3 

  Frequently 130 37.00 70.4 

  Never 104 29.63 100 

  Total 351 100  

e-learning system use   

 Yes 125 35.6 35.6 

 No 226 64.4 100 

 Total  351 100  

 

4.4  Data Management   

The collected data must be accepted during the data management procedures 

before proceeding for further analysis.  With regards to data management, the collected 

data should be examined for the errors (Pallant, 2005). Therefore, in this step of data 

analysis, the collected data were examined to assure that they are suitable for further 

analysis by using missing data analysis, outlier detection and multivariate normality test 

(Hair et al., 2006).   
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4.4.1  Missing Data Analysis  

Two types of missing data analysis were carried out. Firstly, missing data were 

examined by reviewing the data of each employee two cases had missing data for four 

items (8%) and two items (4%), but these were below the cutoff rate, and they were 

retained.  

 

The second type of missing data analysis was carried out by reviewing the 

missing data across each variable. During this analysis, five variables found to have 

missing data. The first one had missing data in two cases, and each one of the other 

variables had missing data in one cases. Overall, for 351 cases across 50 variables, there 

are six missing items (Appendix E). These items were addressed by calculating the 

average (mean) of the data from the cases where the complete data is available (Sekaran, 

2003).     

 

4.4.2  Outliers  

The second step after the data missing analysis is examining the multivariate 

outliers, which means that ensuring that the extreme answers of respondents on a set of 

variables will not distort the overall results (Tabachinck & Fidell, 2007). The data were 

examined for multivariate outliers using SPSS by calculating Mahalanobis distance for 

each respondent. In this regard, according to Tabachinck and Fidell (2007), the 

Mahalanobis distance is the distance of one observation from the centroid of the rest of 

observations, where the centroid is the means of all the variables.  
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In this study, after Mahalanobis distance (D
2
) was calculated for each case, it 

was compared with chi-square value (X
2
), where chi-square value = X

2
(50, 0.001) = 

86.66 (see Appendix F, Table 1.0) (Hair et al., 2006). As the result of this test, all the 

cases were found without multivariate outlier, since D
2
 of each case < X

2
 (86.66). 

Therefore, 351 cases are still for further analysis (see Appendix L, Table 2.0).    

 

4.4.3  Normality Assessment  

The last data management step is associated with examining data normality i.e. 

whether a set of data is normally distributed. The data collected from this research 

sample were tested for normality by applying univariate and multivariate normality 

tests. Z skewness and Z kurtosis are two normal tests for univariate analysis, where it is 

recommended that the value of Z skewness is less than 2 (-2) (preferable) or 3 (-3), 

while Z skewness = critical ratio (cr) = skewness stat/ std error, and the recommended 

value of Z kurtosis (cr) is less than 7 (-7), while, Z kurtosis = kurtosis stat/ std error 

(Coakes & Steed 2003). Appendix F presents the results of the univariate normality test 

for each respondent. A negative value for skewness means a negative skew, while a 

positive one means a positive skew. A negative kurtosis means flatter distribution, while 

a positive value means that the distribution is peaked (Coakes & Steed 2003). With 

regards to multivariate normality that depends on Structural Equation Model (SEM), a 

value of Mardia’s coefficient must be greater than 1.96 and P-value equal or greater than 

0.05.            
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The statistical results mentioned in Appendix F show that the minimum value is 

1 (column 2), which means that some of respondents disagreed with this item, and the 

maximum value is 7 (column 3), which indicates that some respondents agreed with this 

item. Additionally, these results mentioned in column 2 and 3 indicate that no out-of-

range responses had been entered since all items are seven-point scaled.  Furthermore, 

column 4 shows that the range of mean for all variables fall between 3.45 and 4.69. The 

response above the average indicates that the respondents agreed with computer-based 

distance training system items. With regards to univariate normality test, the values of Z 

skewness for all the variables are less than 2 (-2) or 3(-3) (column 9) and Z kurtosis less 

than 7 (-7) (column 12), which means that the set of data was normally distributed.    

 

4.5  Validity and Reliability  

As previously mentioned, the validity and reliability of the instrument are 

concerned with reducing the possibility of getting incorrect answers during the data 

collection stage, and testing goodness of data.  Validity refers to a degree to which the 

data collection method accurately measures what it is intended to measure (Sekaran, 

2003), whereas reliability refers to the degree to which the instrument is free from error 

and therefore yields consistent results. 

 

In this research, many steps had been carried out to measure the reliability, 

content validity and construct validity of the research instrument.  In the first step, the 

reliability of the instrument items was tested using composite reliability. Then, 

convergent validity test was carried out to measure construct validity. Lastly, 
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discriminant validity was also conducted to establish construct validity test. In the 

flowing sections all of these tests will be described in more detail.  With regards to 

content validity, the procedure is detailed in Chapter three, Section 3.9.2.1 using pre-test 

and expert judge.    

 

4.5.1  Reliability Analysis   

Reliability is the extent to which an instrument is without prejudice (bias) and 

provides consistent measurement across time and in variety of items. In the other words, 

it is the extent to which the research offers the same findings, if it will be repeated at a 

later time, or with different sample members. The consistency reliabilities of the 

measurement items were examined using the most common tests including Composite 

Reliability (CR) and Cronbach’s Alpha (CA) (George & Mallery, 2003; Hair et al., 

2006; Sekaran, 2003).  

 

Cronbach’s Alpha was used in the pilot test to measure the reliability of the 

measurement items with 50 cases. Composite reliabilities were tested later to examine 

the reliability of the measurement items with 351 cases during the procedures of data 

analysis. Table 4.2 presents the values of composite reliabilities for all measurement 

items (Appendix H contains all the data used to calculate the composite reliabilities, 

where the composite reliability CR = (∑standardized loading)
2 

/ (∑standardized 

loading)
2
+∑єj, where є is errors ). With respect of composite reliability and Cronbach’s 

Alpha value, George and Mallery (2003) indicated that reliability greater than 0.9 is 

considered to be excellent, greater than 0.8 is good, greater than 0.7 is acceptable, 
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greater than 0.6 is questionable, and less than 0.5 is poor. Additionally, Sekaran (2000) 

indicated that the closer the reliability gets to one the better it is. The results indicated 

that all reliabilities based on the composite reliability test are greater than 0.9, which is 

considered to be excellent. Therefore, the research measure is good and accurate.  

 

Table 4.2: Summary of Composite Reliability  

Observed variables   Std loading Std loading2 Error  Composite reliability 

PE2   0.954  0.910  0.022     

PE3   0.961  0.924  0.025     

PE4   0.958  0.918  0.022     

Performance expectancy 2.873  2.752  0.069  0.97    

EE5   0.962  0.925  0.022     

EE6   0.969  0.939  0.024     

Effort expectancy  1.931  1.864  0.046  0.976   

FC1   0.935  0.874  0.029     

FC2   0.957  0.916  0.029     

FC3   0.948  0.899  0.031     

FC5   0.928  0.861  0.032     

Facilitating conditions  3.768  3.550  0.121  0.96    

SI3   0.981  0.962  0.078     

SI4   0.884  0.781  0.065     

Social influence   1.865  1.743  0.143  0.9    

SE1   0.961  0.924  0.027     

SE2   0.950  0.903  0.025     

System enjoyment   1.911  1.827  0.052  0.972   
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SF1 0.972 0.945 0.022 

SF2   0.960  0.921  0.022     

SF4   0.901  0.812  0.025     

System flexibility   2.833  2.678  0.069  0.975   

CSE1   0.980  0.960  0.026     

CSE3   0.944  0.891  0.025     

Computer self-efficacy 1.924  1.851  0.051  0.973   

ANX1   0.977  0.955  0.015     

ANX2   0.987  0.974  0.015     

ANX3   0.984  0.968  0.015     

ANX4   0.957  0.916  0.020     

Computer anxiety   3.905  3.813  0.065  0.983   

SIN1   0.937  0.878  0.031     

SIN2   0.927  0.859  0.028     

SIN3   0.955  0.912  0.029     

System interactivity  1.864  1.737  0.088  0.95    

BI1 0.943  0.889  0.023     

BI2 0.961  0.924  0.022     

BI3 0.966  0.933  0.025     

Behavioral intention  2.870  2.746  0.070  0.975   

 

4.5.2 Validity Analysis  

The second step to measure the goodness of data is validity test, where validity refers to 

the extent to which the data collected from the sample of study reflect the phenomenon 

under consideration. In the second step of examining the goodness of measures, two 

most popular validity tests were run i.e. content validity and construct validity. Content 
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validity is presented in Chapter 3 (Section 3.9.2.1). Typically, this section will address 

two types of construct validity, which refers to a degree to which measured items 

(measured variables) represent their intended constructs (latent variables). They are 

convergent validity and discriminant validity (Hair et al., 2010).  

 

4.5.2.1 Convergent Validity  

Convergent validity refers to the degree to which a measure of a specific 

construct converges or shares a high proportion of variance in common (Hair et al., 

2010). This type of validity is carried out for this research not only by Confirmatory 

Factor Analysis (CFA) and Composite Reliability, but also by Average Variance 

Extracted (AVE). The values of Composite Reliability (CR) for each construct were 

quite high because all values exceeded 0.9 (Table 4.2). Furthermore, factor loading for 

each observed variable (item) was greater than 0.8 (Table 4.2), while the recommended 

value of it is above 0.5 (ideally > 0.7). With regards to AVE test, the value of AVE was 

0.97 (Appendix D), while the recommended value for AVE is greater than 0.5. The 

results from the three tests indicate that the instrument has high convergent validity. 

 

4.5.2.2 Discriminant Validity  

As previously mentioned, discriminant validity is one way of examining 

construct validity other than convergent validity. Discriminant validity refers to a 

specific variable (construct) that is truly distinct from other variables (constructs) (Hair 

et al., 2010). The discriminant validity test is carried out when exogenous constructs 

have large correlation. But although the exogenous variables in this research have 
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relative low correlation values (less than 0.8 or 0.9) (Holmes et al., 2006) (see Table 

4.3), the discriminant validity was carried out any way by calculating Average Variance 

Extracted (AVE) for each pair of constructs and comparing its value with square of 

correlation between such constructs. The results of this test indicated that all AVE 

values are less than the correlation square values for all pairs of variables (Fornell & 

Lacker, 1981) (see Appendix G, generated from AMOS analysis). Thus, it can be said 

that all the research constructs are different from one another.       

 

Table 4.3: Exogenous Correlations 

   Estimate 

ANX <--> CSE -.797 

CSE <--> FC .750 

ANX <--> FC -.737 

FC <--> SF .789 

CSE <--> SF .770 

ANX <--> SF -.781 

SF <--> SI .333 

FC <--> SI .349 

CSE <--> SI .338 

ANX <--> SI -.317 

ANX <--> SIN -.576 

CSE <--> SIN .617 
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   Estimate 

FC <--> SIN .581 

SF <--> SIN .584 

SI <--> SIN .343 

SIN <--> SEN .567 

ANX <--> SEN -.791 

CSE <--> SEN .795 

FC <--> SEN .765 

SF <--> SEN .793 

SI <--> SEN .300 

 

Additionally, the measures of fit mentioned under the model in Figure 4.1 

indicated that the exogenous model fits the data very well, since X
2 

(chi-square)/ df 

(degrees of freedom) is less than 3, GFI > 0.9; CFI > 0.9, RAMSEA < 0.8 (Bollen, 

1998; Bollen & Liang, 1988; Browne & Cudeck, 1993; Smith & McMillan, 2001). 

Consequently, five items were deleted to make this model fit the data.  
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Figure 4.1: Exogenous correlations 

 

4.6  Measure of Research Model Fit  

To measure how fit is the research model with the collected data, and to test the 

first hypothesis in this research, many fit measures have been applied before structural 

model analysis.  
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Such measures are grouped into various kinds namely (i) measures of parsimony, 

in which the number of parameters must balance with degrees of freedom or else many 

parameters and few degrees of freedom indicate lacking of parsimony. When this 

happens, degrees of freedom (df) is used to measure parsimony; (ii) minimum sample 

discrepancy function, which is known as CMIN. It includes chi-square because chi-

square is used to measure how many of the implied moments and sample moments are 

discerned; (iii) measures based on population discrepancy. This kind of measure uses 

population root square error of approximation (RAMSEA) in a model evaluation; (iv) 

comparison to baseline model that includes three indicators, normed fit index (NFI), 

Tucker-Lewis coefficient (TLI) and comparative fit index (CFI); (v) GFI and related 

measures that include goodness-of fit index (GFI) and adjusted goodness-of-fit index 

(AGFI) (Arbukle, 2005; Bollen & Stine, 1992; Browne & Cudeck, 1993; Byrne, 2006).  

Table 4.4 presents the values of the fit measures in this research and their indications.  

 

Five common measures were used for models analysis including X
2
/ df, GFI, 

CFI, REMSEA, and TLI (Holmes-smith, 2006).  Table 4.4 reveals that this research 

model is a very fit model because all measures fit are within the ranges of the 

recommended values (all the test results were generated from Amos 16.0, and 

mentioned in Appendix H Section 2).  
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Table 4.4: Fit Measures 

Measures Research value Recommended values 

Chi-square (X
2
) 

P-Value  

348.9 

0.074 

P > 0.05 indicates an acceptable fit.  

A value > 0.05  

X
2 

/ df 1.118 A value  <  3 indicates a good fit 

A value < 1 indicates over fit model. 

CFI 0.998 A value >0.9 indicates a very good fit. 

TLI 0.997 Close to one indicates a very good fit 

Greater than one indicates over fit model 

NFI 0.978 0< value < 1 indicates fit model. 

GFI 0.937 A value > 0.9 indicates a very good fit. 

AGFI 0.918 A value > 0.9 indicates a good fit. 

RAMSEA 0.018 A value <0.08 indicates fit of the model. 

 

 

Table 4.5 shows the chronologies of examining the goodness of the research 

integrated model fit.  Five items were deleted to make the exogenous model fit and eight 

items were deleted to make the endogenous model fit, while eight items were deleted to 

make the generated model (includes endogenous and exogenous models) fit. In total, 21 

items were excluded due to model fit and 29 items were still remained for further 

analysis.    
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 Table 4.5: Chronologies to Goodness of Exogenous, Endogenous and Integrated Model 

Models X
2
/df GFI CFI RMSEA P-Value 

Exogenous model      

Deleted SIN4 3.589 0.785 0.938 0.086 0 

Deleted CSE5 3.438 0.802 0.944 0.083 0 

Deleted SIN5 3.045 0.82 0.955 0.076 0 

Deleted SE5 2.407 0.861 0.969 0.063 0 

Deleted SE4 1.654 0.901 0.986 0.043 0 

Generated model       

Deleted FC4 1.579 0.883 0.985 0.041 0 

Deleted BI4 1.484 0.891 0.988 0.037 0 

Deleted SE3 1.426 0.899 0.99 0.035 0 

Deleted SI5 1.351 0.907 0.992 0.032 0 

Deleted SF3 1.326 0.911 0.992 0.031 0 

Deleted SI1 1.338 0.914 0.993 0.031 0 

Deleted CSE4 1.309 0.92 0.993 0.03 0.014 

Deleted CSE2 1.118 0.937 0.998 0.022 0.074 

Endogenous      

Deleted PE1 9.296 0.737 0.915 0.154 0 

Deleted PE6 7.387 0.821 0.939 0.135 0 

Deleted PE5 5.741 0.861 0.959 0.116 0 

Deleted BI5 5.621 0.879 0.953 0.115 0 

Deleted EE2 5.88 0.885 0.964 0.118 0 

Deleted EE3 5.73 0.889 0.965 0.117 0 

Deleted EE1 5.683 0.906 0.974 0.116 0 

Deleted EE4 1.605 0.977 0.997 0.042 0.031 
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4.7  Computer-based Distance Training System Acceptance Model    

(CBDTSAM)  

The research proposed a model of acceptance was adapted from Unified Theory of 

Acceptance and Use Technology (UTAUT), which  includes seven exogenous variables 

(system interactivity, system enjoyment, system flexibility, computer anxiety, computer 

self-efficacy, social influence and facilitating conditions), and three endogenous 

variables (performance expectancy, effort expectancy and employee intention to use 

computer-based distance training system). The endogenous variables (dependant 

variables) are influenced by exogenous variables (independent variables). But the 

exogenous variables are not influenced by other variables (Arbuckle, 2005).  

 

It has been mentioned earlier that that the research proposed model fits the 

collected data very well. Therefore, it will be called computer-based distance training 

system acceptance model. Analysis of the generated model includes two steps. In the 

first step, the impact of exogenous variables on endogenous variables was tested. 

Fourteen hypotheses were tested without consideration of effect of the moderator 

variables. The effect of moderator variables on the relationships between endogenous 

and exogenous variables was considered in the next step.  

 

In the first step, fourteen hypotheses were tested for the generated model. 

Although all sample correlations were less than eight, the initial proposed model did not 

fit the data well because GFI is less than 0.9, RMSEA greater than .08 and P-value equal 

to 0.00 (P-value is significant at 0.05 level) (Bollen & Stine, 1992). Therefore, the 
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modification indices that help to enhance the model fit indicated that three new paths 

should be included within the model. They are between system flexibility and 

performance expectancy; between facilitating conditions and effort expectancy; and 

between performance expectancy and effort expectancy (Table 4.6). To make the model 

fit further, many items were removed (Table 4.5).  Consequently, as a result of the 

previous SEM analysis, the integrated model was produced. This model is called the 

Computer-based Distance Training Acceptance Model (Figure 4.2) that will have the 

power to demonstrate the usage behavior and predict employee intention to use 

computer-based distance training system.  

 

Table 4.6: New Paths 

  

Paths  M.I. Par Change 

EE <--- FC 34.952 0.128 

PE <--- SF 11.361 0.081 

PE <--- EE 20.433 0.123 

 

The final generated model presents 16 paths between employee intention and the 

indicators (Figure 4.2). The 16 paths were statistically significant at 0.01, 0.001 and 0.05 

levels of significance (the path coefficient is statistically significant only when P-value 

< 0.05, 0.01 or 0.001) (see Table 4.8 and Figure 4.2).  The model also reveals varying 

explanations for employee intention. The squared multiple correlations of a variable 

represent the variance that is accounted for by its predictors (Arbukle, 2005).  
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Figure 4.2: Computer-based distance training system acceptance model 

 

The indicators including system interactivity, system enjoyment, system 

flexibility, social influence, facilitating conditions, computer anxiety and computer self-

efficacy account for a significant variance in the dependant variables, with high degree 

of explanation for performance expectancy, effort expectancy and employee intention. 

This is because the statistical results indicated that (i) the variance of effort expectancy 
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is 0.795 (Table 4.7); (ii) the variance of performance expectancy is 0.724 (Table 4.7); 

and (iii) the variance of employee intention is 0.835 (Table 4.7).    

 

Table 4.7: Squared Multiple Correlation 

Dependent variables   Estimate 

EE   .795 

PE   .724 

BI   .835 

  

4.8  Hypotheses Discussion   

As previously mentioned, estimation coefficient for each path, critical ratio and 

significant level (alpha) were used to explain the research hypotheses, since the estimate 

coefficient must be different from zero, critical ratio greater than 1.96 and the level of 

significant must be less than 0.05, 0.01 or 0.001 (Hair et al., 2010). In this research the 

first hypothesis (H1) indicates that the proposed model will be valid for explaining the 

data related to employee intention to use computer-based distance training system. This 

hypothesis was supported because all measures of it were achieved (see Table 4.4).  

 

4.8.1 System Factor Hypotheses   

The second hypothesis (H2), which states that performance expectancy will have 

a significant effect on employee intention to use computer-based distance training 

system, is accepted because the statistical result showed that there is significant 

relationship at 0.001 level (.113
***, 

P< 0.001) (Table 4.8 and Figure 4.3).  
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The third hypothesis (H3) testing revealed that effort expectancy has a 

significant effect on employee intention to use computer-based distance training system. 

This hypothesis is accepted because the statistical result indicated that such hypothesis is 

significant (.212
***, 

P< 0.001) (Table 4.8 and Figure 4.3). In relation to H4 and H5 the 

explanation of these two hypotheses will be explained in the next section (multiple 

group analysis), since they are related to moderator variables.    

 

The sixth hypothesis (H6) claims that there is a significant relationship between 

flexibility of computer-based distance learning and employee intention to use computer-

based distance training system. This hypothesis is accepted because the statistical result 

has supported this relationship (.23
***, 

P< 0.001) (Table 4.8 and Figure 4.3).  

 

The seventh hypothesis (H7) testing indicated that system enjoyment has a 

significant impact on employee intention to use computer-based distance training 

system. This hypothesis was supported by statistical result because the path (0.187
***, 

P< 

0.001) is significant at 0.001 level. The eighth hypothesis (H8), which states that system 

enjoyment has a significant impact on perceived performance expectancy, was also 

supported by the result (see Table 4.8) because the path (0.251
***,

 P< 0.001) is 

significant at 0.001 level. Further, the statistical result supported the relationship 

between system enjoyment and effort expectancy (H9) since the path (0.25
***, 

P< 0.001) 

is significant at 0.001level (Table 4.8 and Figure 4.3).  

System interactivity refers to the degree to which employees believe that 

computer-based distance training system can provide interactive communication 
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between members of organizations and trainees and between trainees themselves. This 

study provide evidence that there is a significant relationship (.100
*, 

P< 0.05) (Table 4.8 

and Figure 4.3) between system interactivity and performance expectancy (H10), and 

between system interactivity and effort expectancy (H11) since the path (0.113
**, 

P< 

0.01) is significant at 0.01level (Table 4.8 and Figure 4.3).  

 

4.8.2 Implementation Environment Factor Hypotheses   

 The twelfth hypothesis (H12) testing revealed that facilitating conditions have a 

significant effect on employee intention to use computer-based distance training system.  

This hypothesis was accepted because the statistical result showed that there is a 

significant relationship (0.284
***, 

P< 0.001) at 0.001 level (Table 4.8 and Figure 4.3). 

The thirteenth hypothesis (H13) indicates that there is a significant relationship between 

social influence and employee intention to use computer-based distance training system. 

Statistical result found that a significant relationship exist (.096
***,

 P< 0.001) (Table 4.8 

and Figure 4.3). The next hypothesis H14 will be explained in the multiple group 

analysis section since it relates to moderator variables. 

 

4.8.3 Individual Factor Hypotheses   

The fifteenth hypothesis (H15), which states that computer self-efficacy has a 

significant relationship with performance expectancy, was rejected due to insignificant 

result (Table 4.8 and Figure 4.3). The sixteenth hypothesis (H16) however is accepted 

since the path coefficient of this relationship (0.121
*,
 P< 0.05) is significant at 0.05 level 

(Table 4.8 and Figure 4.3) 
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Table 4.8: Hypotheses Testing Results 

Hypotheses  Paths  Estimate C.R. P Remarks 

H2 BI <--- PE 0.113 3.346 *** Acceptable 

H3 BI <--- EE 0.212 5.121 *** Acceptable 

H6 BI <--- SF 0.23 6.642 *** Acceptable 

H7 BI <--- SEN 0.187 5.002 *** Acceptable 

H8 PE <--- SEN 0.251 3.753 *** Acceptable 

H9 EE <--- SEN 0.25 4.439 *** Acceptable 

H10 PE <--- SIN 0.1 2.39 0.017 Acceptable 

H11 EE <--- SIN 0.113 3.098 0.002 Acceptable 

H12 BI <--- FC 0.284 7.467 *** Acceptable 

H13 BI <--- SI 0.096 5.03 *** Acceptable 

H15 PE <--- CSE 0.001 0.011 0.991 Rejected 

H16 EE <--- CSE 0.121 2.203 0.028 Acceptable 

H17 PE <--- ANX -0.24 -3.983 *** Acceptable 

H18 EE <--- ANX -0.12 -2.288 0.022 Acceptable 

 EE <--- FC 0.4 8.003 *** Acceptable 

 PE <--- SF 0.126 2.086 0.037 Acceptable 

 PE <--- EE 0.236 3.594 *** Acceptable 

Note: a hypothesis is accepted when C.R > 1.96, (P
*
 < 0.05, P

**
 < 0.01 or P

***
 < 0.001) and Estimate not  

equal to zero   
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The seventeenth hypothesis (H17) is proven accepted since the result of the 

study indicates that computer anxiety has a negative relationship on performance 

expectancy (-0.24
***, 

P< 0.001) (Table 4.8 and Figure 4.3). Similarly, the study has also 

confirmed that the eighteenth hypothesis (H18); which states that computer anxiety has 

a negative impact on the effort expectancy, is recognized since  the path coefficient (-

.12
*, 

P< 0.05) is significant at 0.05 level (Table 4.8 and Figure 4.3).  

 

4.9  Multiple Group Analysis 

The second step in the generated model analysis is applying multiple group 

analysis to find out about the effect of moderators on the influence of determinants on 

employee intention to use computer-based distance training system. In order to find any 

significant differences among moderators (such as gender, age, and experience), three 

hypotheses were tested using multiple group analysis including the impact of 

performance expectancy on behavioral intention, which were moderated by employee’s 

age and gender; the impact of effort expectancy on behavioral intention moderated by 

employee’s gender, age, and experience; and the impact of social influence on employee 

intention moderated by employee’s gender, age, and Internet experience (Section 3.2).  

 

4.9.1 Gender  

As mentioned earlier (refer to Section 3.2), the impact of performance 

expectancy, effort expectancy, and social influence on employee’s intention to use 

computer-based distance training system is moderated by employee’s gender. In other 
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words, the path between three constructs and employee intention could differ between 

male and female. 

 

This influence was investigated in this study by conducting a test on three 

hypotheses; H4b:  the impact of performance expectancy on employee intention will be 

moderated by employee’s gender; H5b: the impact of effort expectancy on employee 

intention will be moderated by employee’s gender; and H14b: the impact of social 

influence on employee intention will be moderated by employee’s gender. Table 4.9 

shows the regression weights of baseline model and significant difference between paths 

across men and women groups. It can be seen that although five paths differ across two 

groups, only H4b is accepted. This hypothesis states that the impact of performance 

expectancy on employee intention is moderated by employee’s gender where the effect 

is strong for men (0.126
***

). Additionally, this study found that new five paths are 

moderated by gender including the paths between effort expectancy and system 

interactivity, effort expectancy and computer anxiety, performance expectancy and 

system interactivity, performance expectancy and system enjoyment and the path 

between behavioral intention and system enjoyment.   
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Table 4.9: Regression Weight and Significant Difference between Path across Men and 

Women Groups 

  

Paths 

  

Men 

estimate 

Women 

estimate 

Men p-

value 

Women p-

value Sig.diff 

EE <--- SIN 0.157 0.059 0.004 0.271 Yes 

EE <--- ANX -0.16 -0.148 0.016 0.106 Yes 

EE <--- CSE 0.104 0.105 0.147 0.179 No 

EE <--- SEN 0.244 0.256 0.001 0.008 No 

EE <--- FC 0.414 0.401 *** *** No 

PE <--- CSE -0.001 0.018 0.991 0.844 No 

PE <--- SEN 0.251 0.237 0.008 0.052 Yes 

PE <--- SF 0.129 -0.003 0.099 0.979 No 

PE <--- EE 0.196 0.347 0.03 0.003 No 

PE <--- SIN 0.186 0.044 0.006 0.488 Yes 

PE <--- ANX -0.249 -0.278 0.003 0.021 No 

BI <--- FC 0.453 0.154 *** 0.046 No 

BI <--- SF 0.174 0.299 *** *** No 

BI <--- SI 0.019 0.096 0.389 0.055 No 

BI <--- SEN 0.143 0.12 0.002 0.144 Yes 

BI <--- PE 0.126 0.101 *** 0.155 Yes 

BI <--- EE 0.157 0.4 *** *** No 

Note: a hypothesis is accepted when (C.R > 1.96, P
*
 < 0.05, P

**
 < 0.01, P

***
 < 0.001) and Estimate not 

equal to zero  
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4.9.2 Age 

There is also a question in the study whether the age of an employee has an 

effect on his or her intention to use computer-based distance training system. In order to 

answer this question, the sample of study was divided into two groups. The first group 

includes employees who are under 25 and 35 years old, and the second group ages 

between 36 and over 45 years old.  Hypothesis (H4a) states that the impact of 

performance expectancy on employee intention will be moderated by the age; H5a: the 

impact of effort expectancy on employee intention will be moderated by employee’s  

Table 4.10: Regression Weight and Significant Difference between Paths across Older 

and Younger Group 

  

Paths 

  

Older 

estimate 

Younger 

estimate 

Older  

p-value 

Younger p-

value Sig. dif 

EE <--- SIN 0.008 0.058 0.271 0.89 No 

EE <--- ANX 0.037 -0.126 0.106 0.623 No 

EE <--- CSE 0.588 0.039 0.179 *** Yes 

EE <--- SEN 0.222 0.219 0.008 *** Yes 

EE <--- FC 0.241 0.478 *** *** No 

PE <--- CSE -0.166 0.01 0.844 0.654 No 

PE <--- SEN 0.06 0.293 0.052 0.711 No 

PE <--- SF -0.108 0.254 0.979 0.347 No 

PE <--- EE 0.546 0.177 0.003 0.144 Yes 

PE <--- SIN 0.384 0.042 0.488 0.039 Yes 

PE <--- ANX -0.351 -0.165 0.021 0.036 No 

BI <--- FC 0.105 0.389 0.046 0.205 Yes 
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BI <--- SF 0.148 0.2 *** 0.006 No 

BI <--- SI -0.055 0.109 0.055 0.027 Yes 

BI <--- SEN 0.069 0.155 0.144 0.379 No 

BI <--- PE 0.013 0.107 0.155 0.773 No 

BI <--- EE 0.507 0.118 *** *** No 

Note: a hypothesis is accepted when C.R > 1.96, (P
*
 < 0.05, P

**
 < 0.01, P

***
 < 0.001) and Estimate not 

equal to zero   

 

ages; and H14a: the impact of social influence on employee intention will be moderated 

by employee’s ages.  The results of this testing revealed that six paths differ between the 

two groups.  However, only H14a, which states that the impact of social influence on 

employee intention is moderated by employee’s age, was accepted. Furthermore, the 

study found that new five paths differ across the two groups. These paths are the paths 

between effort expectancy and computer self-efficacy, effort expectancy and system 

enjoyment, performance expectancy and effort expectancy, performance expectancy and 

system interactivity and the path between behavioral intention and facilitating conditions 

(Table 4.10). 

 

4.9.3 Experience  

In order to investigate the impact of experience on employee intention to use 

computer-based distance training system, the sample was separated into two groups. The 

first group includes employees who have experience and the second group refers to 

those who do not have experience. Two hypotheses were tested namely H5c: the impact 

of effort expectancy on employee intention will be moderated by experience, and H14c: 

the impact of social influence on employee intention will be moderated by experience.  
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Table 4.11 reveals that both hypotheses are accepted. In terms of new paths, the 

statistical results indicate that new five paths are moderated by employees’ experience 

including the paths between effort expectancy and system enjoyment, performance 

expectancy and system interactivity, behavioral intention and facilitating conditions, 

behavioral intention and system enjoyment and the path between behavioral intention 

and performance expectancy.   

 

Table 4.11: Regression Weight and Significant Difference between Paths across Expert 

and Inexpert Group  

  

  

Paths 

Expert 

estimate 

Inexpert 

estimate 

Expert p-

value 

Inexpert 

p-value Sig dif 

EE <--- SIN -0.062 0.096 0.679 0.259 No 

EE <--- ANX 0.074 -0.097 0.673 0.286 No 

EE <--- CSE 0.602 0.026 0.225 0.633 No 

EE <--- SEN 0.007 0.281 0.971 *** Yes 

EE <--- FC 0.341 0.168 0.032 0.044 No 

PE <--- CSE 0.794 -0.012 0.129 0.678 No 

PE <--- SEN 0.058 -0.096 0.778 0.574 No 

PE <--- SF 0.057 -0.124 0.793 0.246 No 

PE <--- EE 0.084 0.493 0.31 0.068 No 

PE <--- SIN -0.159 0.526 0.257 0.011 Yes 

PE <--- ANX 0.061 -0.146 0.714 0.398 No 

BI <--- FC 0.408 0.082 *** 0.211 Yes 

BI <--- SF 0.28 0.167 *** *** No 
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BI <--- SI 0.118 -0.039 *** 0.061 Yes 

BI <--- SEN 0.166 0.124 *** 0.065 Yes 

BI <--- PE 0.1 0.015 0.042 0.71 Yes 

BI <--- EE 0.136 0.206 0.003 0.059 Yes 

 

Overall, the results reveal that the fourth hypothesis (H4a and H4b) was partially 

supported when only one hypothesis is proven accepted for instance performance 

expectancy will be moderated by employee’s gender, but not by employee’s age. 

Performance expectancy and employee intention differs between male and female but 

does not between older and younger employees (Table 4.9 and Table 4.10). Similarly, 

the fifth hypothesis (H5a, H5b and H5c) was also partially supported when effort 

expectancy is moderated by employees who have Internet experience, but not by 

employee’s age and gender (Table 4.9, Table 4.10, and Table 4.11).  

 

The fourteenth hypothesis (H14a, H14b and H14c), which indicates that the 

relationship among social influence and user intention will be moderated by age, gender, 

and experience, was statistically supported only between older and younger employees 

and between employees who have Internet experience and who do not (Table 4.9, Table 

4.10 and Table 4.11). 
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Figure 4.3: Revised Model     

Note: ***P < 0.001, **P < 0.01 and *P < 0.001 

 

4.10  Conclusion 

The study has distributed 600 questionnaires to public sector employees from 24 

ministries of the Jordanian Government. From the total, only 351 respondents have 

returned the questionnaires, giving a response rate of 58.5%. A large proportion of the 

respondents are between 26 and 35 old years (43%). In terms of gender, the majority of 

the respondents are women (64%). About 85.5% of the whole respondents have 

computer for a regular use, 68% have Internet access, in which 59.2 % of them have 
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high speed network and 9.1% have low speed network. In terms of Internet usage, 37% 

indicate that they frequently use the Internet and approximately 30% have never used 

the Internet. 

 

A total of eighteenth hypotheses have been tested in achieving the objectives of 

the study (Figure 4.3). From the total, six direct relationships have been found to be 

statistically significant to employee intention to use computer-based distance training 

system, since the study indicates that the first relationship found between facilitating 

conditions and the employees intention (.28). The second significant relationship found 

from the study is a relationship between system flexibility and employee intention to use 

computer-based distance training system (0.23). The study furthermore identified that 

the third significant relationship is between effort expectancy and employee intention 

(0.212). Additionally, the statistical result found that such   relation is stronger for 

employees who have Internet experience. The fourth significant relationship is 

discovered between system enjoyment and employee intention (0.187), followed with a 

relationship between performance expectancy and employee intention (0.113). 

Furthermore, this relationship is moderated by employee’s gender because the 

relationship is stronger for men). The last significant relationship is between social 

influence and employee intention (0.096). The statistical results found that such 

relationship was stronger for employees who have Internet experience.   

 

When taking into consideration the indirect relationship, three relationships were 

proposed to statistically affect employee intention to use computer-based distance 
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training system. In addition to the direct effect found between system enjoyment and 

employee intention, the first indirect relationship exists with a total effect of .275. The 

second important indirect relationship was proposed between system interactivity and 

employee intention with a total effect of 0.038. The third important indirect relationship 

is between computer self-efficacy and employee intention (0.029). Furthermore, there is 

an indirect negative relationship between computer anxiety and employee intention (-

0.056).     

 

With regards to the new paths provided by modification indices (AMOS 

software), three relations exist. The first relation is between facilitating conditions and 

effort expectancy (0.4). This relation is supported by Venkatesh (2000), who indicated 

that there is a relationship between facilitating conditions and effort expectancy. 

Furthermore, similar to other studies (Davis, 1989; Masrom, 2007; Raaij & Schepers, 

2008; and Sheng et al., 2008), the relation between effort expectancy and performance 

expectancy is identified in this study (0.126). Finally, there is evidence in the literature 

(Hsia and Tseng, 2008 and Sahin and Shelley, 2008) that there is significant relationship 

between system flexibility and performance expectancy. Similarly, this study found that 

there is significant relationship between system flexibility and performance expectancy 

(0.236).  

In terms of new moderating keys, this study found that, many paths differ across 

men and women groups including the paths among effort expectancy and system 

interactivity, effort expectancy and computer anxiety and between performance 

expectancy and system enjoyment. Additionally, the path between effort expectancy and 
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computer self efficacy and the path between performance expectancy and effort 

expectancy are moderated by age. In term of experience moderator, statistical results 

indicate that the path between behavioral intention and performance expectancy is 

moderated by the experience.  

Finally, many paths found to be moderated by more than one moderator such as, 

the path between performance expectancy and system interactivity is moderated by 

gender and age. Further, the path between behavioral intention and system enjoyment is 

moderated by gender and experience. The path between effort expectancy and system 

enjoyment found to be moderated by gender, age and experience. Additionally, age and 

experience moderate two paths including one between performance expectancy and 

system interactivity and another between behavioral intention and facilitating 

conditions.            
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CHAPTER FIVE 

IMPLICATIONS AND CONCLUSION  

 

5.0  Introduction   

The last chapter aims to summarize the findings of the study, especially the 

computer-based distance training system model. Further, the theoretical, methodological 

and practical implications are discussed, together with the limitations of the study, and 

suggestions for future research.    

 

5.1  Answers to Research Questions  

This research includes five research questions introduced to overcome the 

research problem statement. In order to answer these questions, statistical tests were run 

to test the research hypotheses, as implied by the following research questions: 

 

Research Question 1: 

What are the issues and challenges in implementing computer-based distance 

training system in the public sector’s organization?  

Research Objective 1:  

To investigate the issues and challenges in implementing computer-based distance 

training system.   
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In this respect, this study found that many issues have impacted employee 

intention to use computer-based distance training system. Firstly, in terms of facilitating 

conditions, this study found that the organization’s electronic infrastructure and 

employees’ electronic resources and their knowledge are critical to successful 

acceptance of the computer-based distance learning system. Secondly, opinions of other 

people such as peers and managers have also an important role in the acceptance of 

computer-based distance training system. Thirdly, the study revealed that the 

employees’ self confidence and their ability to use computer-based distance training 

system are also critical to acceptance of computer-based distance training system. Thus, 

leaders in the organization should facilitate the infrastructure and offer training for their 

employees once the system is implemented. In other words, the organizations should 

invest a strategic plan for e-training development including the improvement of 

electronic infrastructure and training of employees. 

 

Research Question 2: 

How can computer-based distance training system support the traditional training 

method in the public sector’s organization in Jordan?  

Research Objective 2: 

To identify the roles of computer-based distance training system in supporting the 

traditional training method in the public sector’s organization in Jordan.  

 

In answering this question and achieving the objective, the study found that 

computer-based distance training system can be an alternative to support the traditional 
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training methods. Three factors are found significant to impact employee intention to 

use computer-based distance training system. They are performance expectancy, system 

enjoyment, and system flexibility.  

 

Compared with traditional training method, computer-based distance training 

system would be much enjoyable because the system will offer the training materials in 

many forms (such as video, audio, animation and so on). In this respect, Castro et al. 

(2001), and Liu and Hoi (2007) have indicated that the multimedia technology can make 

a system enjoyable and useful and make users enjoy interacting with it. Furthermore, the 

system will enhance employee training by providing more knowledge resources in 

addition to the material forms and system flexibility, since this research has found that 

system enjoyment and system flexibility and other system characteristics (for instance 

system usability and system interactivity) impact system performance significantly.  

 

With flexibility and enjoyment, the computer-based distance training system will 

overcome the problems associated with the traditional training method, such as 

problems of unsuitability of the training time as it coincides with employees work time, 

family duties that hinder employees (especially women) from attending traditional 

training, and time limitation as many employees spend much time commuting to their 

work place. In solving these and other training traditional problems, the system will 

allow the employees to access such system at anytime and anywhere (flexibility of the 

system).       
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Research Question 3: 

What are the factors that determine the acceptance of public sector employees on 

computer-based distance training system?  

Research Objective 3: 

To determine the factors that lead to the acceptance of public sector employees on 

the computer-based distance training system. 

 

The study explored e-learning development trend in public sector organizations 

and found that there are many factors that influence employee intention to use 

computer-based distance training system. Some of these factors are related to the system 

characteristics such as system interactivity, system enjoyment, performance expectancy, 

effort expectancy and system flexibility. Other factors are related to the individual’s 

characteristics namely computer anxiety, and computer self-efficacy. The rest of the 

factors are related to the implementation environment including social influence and 

facilitating conditions.  

 

Interestingly, six factors have direct effect on employee intention to use computer-

based distance training system such as system enjoyment, system flexibility, effort 

expectancy, performance expectancy, social influence, and facilitating conditions. 

Additionally, computer self-efficacy, computer anxiety, facilitating conditions, system 

enjoyment, system flexibility and system interactivity are found to have an indirect 

effect on employee intention to use computer-based distance training system through the 

effort expectancy and performance expectancy.   



176 

 

Research Question 4:  

What is the proposed model of the acceptance of computer-based distance training 

system by public sector employees?  

Research Objective 4: 

To propose a model of technology acceptance of computer-based distance training 

system by public sector employees.   

 

This research aimed to extend UTAUT to generate the proposed model. Toward 

this end, many steps were followed: Firstly, ten theories and models used to examine the 

acceptance of information technology were identified and discussed. Secondly, the 

literature about the acceptance of e-learning technology was reviewed within three fields 

namely individual, organizations and technology. Thirdly, the proposed model was 

generated with nine constructs of system flexibility, system enjoyment, system 

interactivity, performance expectancy, effort expectancy, social influence, facilitating 

conditions, computer anxiety, and computer self-efficacy, and three user characteristics 

of employee’s age, gender, and experience. 

 

Fourthly, the proposed model was examined and modified based on the data 

collected from the 351 employees within public sector organizations. Finally, the 

computer-based distance training system model was generated with and without the 

moderators’ influence after applying the SEM as statistical technique to test the 

proposed model.  
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5.2 Research Implications    

This section discusses the implications of the research including theoretical 

implication, methodological implication, and practical implication.  

 

5.2.1  Theoretical Implications 

This research has successfully extended UTAUT in the context of technology 

acceptance/ with the addition of five constructs of system flexibility, system enjoyment, 

system interactivity, computer anxiety, and computer self-efficacy.  A new model was 

tested and modified using SEM to generate the computer-based distance training system 

acceptance model. The model offers an understanding about the relationships between 

the constructs and the intention of public sector employees to use computer-based 

distance training system. It posits six significant determinants of employee intention 

including performance expectancy, effort expectancy, social influence, facilitating 

conditions, system flexibility, and system enjoyment. Additionally, this model also 

reveals that performance expectancy is determined by effort expectancy, system 

flexibility, system enjoyment, system interactivity, and computer anxiety. Further, effort 

expectancy is determined by computer anxiety, system interactivity, computer self-

efficacy, facilitating conditions, and system enjoyment.   

 

In addition to the above constructs and to increase the explanatory power of the 

model in explaining behavior intention, the effects of the moderators on the 

relationships of determinants and employee intention have been considered. Three key 

moderators such as employee’s age, gender and experience, are found to have effect on 
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the relationships between performance expectancy, effort expectancy, social influence, 

and employee intention. Additionally, this study found that there are many new 

relationships are moderated by such moderators (age, gender and experience) including 

the relation between effort expectancy and system enjoyment, effort expectancy and 

computer anxiety, effort expectancy and system interactivity, effort expectancy and 

computer self efficacy, performance expectancy and system interactivity, performance 

expectancy and system interactivity, performance expectancy and system enjoyment, 

performance expectancy and effort expectancy, behavioral intention and performance 

expectancy, behavioral intention and system enjoyment, and the relation between 

behavioral intention and facilitating conditions. 

 

This study has also succeeded in extending UTAUT by including the sub-factors 

of individual factor (computer self-efficacy and computer anxiety) and other critical 

sub-factors of system factor (system enjoyment, system interactivity and system 

flexibility), to investigate the acceptance of computer-based distance training system by 

public sector employees. It should be noted that the integrated model of this research 

(computer-based distance training system acceptance model) can explain the variance of 

behavioral intention more specific than the original model (UTAUT). This is because 

the original UTAUT can explain behavioral intention approximately 7% (Venketash et 

al., 2003) but the integrated model can explain approximately 8% (refer to table 5.6). 

This research model and the relationships between its constructs will be explained in 

more details in the next section.    
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5.2.1.1 Key Determinants  

In the proposed model, nine determinants had been theorized according to 

information technology acceptance models, theories, and literature. The following 

explains the results of the determinants as theorized. 

 

In this study, performance expectancy and effort expectancy are proven as 

important determinants of behavioral intention. Effort expectancy, moreover, also  do  

affect performance expectancy in , which is consistent with many prior studies such as 

Davis (1989), Jong and Wang (2009), Marchewka et al. (2007), and Venkatesh et al. 

(2003).  When the moderators were taken into consideration, it was found that the effect 

of performance expectancy on behavioral intention is moderated by employee’s gender 

and the effect of effort expectancy on behavioral intention is moderated by employee’s 

experience.     

 

 It is also found that system flexibility does not only have a significant impact on 

behavioral intention, but it also on performance expectancy. These findings are 

consistent with findings of Hsia and Tseng (2008), which indicated that e-learning 

system’s flexibility has an effect on employee intention to use such system and on their 

learning performance.  

 

Similar to the other studies (Abbad et al., 2009; Davis, 1989), which indicated 

that system interactivity has a significant relationship with perceived usefulness 

(performance expectancy) and perceived ease of use (effort expectancy), this study also 
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found that system interactivity has a significant relationship with performance 

expectancy and effort expectancy. These findings have revealed that the interaction 

between employees and other members in the organization improve their learning 

performance and system usability. In the other words, the computer based distance 

training system’s interactivity will improve the employees training and make the system 

easer to use.  

 

Next, there is evidence in the literature (Abbad et al., 2009; Chatzoglou et al., 

2009) that system enjoyment has a significant effect on performance expectancy, effort 

expectancy and behavioral intention. Similarly, this research found that system 

enjoyment has a significant impact on employee intention, performance expectancy, and 

effort expectancy.  

 

This research also found that social influence has a significant effect on 

employee intention. Additionally this research found that the effect of social influence 

on behavioral intention is moderated by employee’s gender and experience.  These 

findings lend support to the findings of Venkatesh et al. (2003) and Venkatesh and 

Davis (2000), who argued that the effect of social influence on individual’s intention to 

use an information technology is more salient to women and decreases with experience.  

 

This study has proven that facilitating conditions not only has a significant effect 

on behavioral intention, but also has a significant effect on effort expectancy.  This 

result has also been confirmed by Ajzen (1991), and Thompson et al. (1991). However, 
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it is in contradiction from Venkatesh et al. (2003), who argued that facilitating 

conditions do not have an effect on the individual’s intention to use an information 

system, but it has a direct effect on the actual use beyond that explained by behavioral 

intention.  

 

As far as computer anxiety is concerned, this study has discovered that it has a 

negative effect on effort expectancy and performance expectancy. These findings are 

consistent with those reported by Chatzoglou et al. (2009), Igbaria and Livari (1995), 

and Venkatesh (2000).  

 

Finally, this research also found that there is significant relationship between 

computer self-efficacy and effort expectancy, and found that computer self-efficacy 

does not have any effect on performance expectancy. This is supported by Chatzoglou et 

al. (2009), who demonstrated that computer self-efficacy does not have any effect on the 

performance expectancy. This finding implies that employees’ ability to use a computer 

device will improve their learning performance, and this subsequently will affect their 

usage of e-learning system.  

 

5.2.2 Methodological implications         

The methodology used in the present research offers guidelines for further 

research including (i) the way of surveying employees in the public sector as in Jordan, 

(ii) the questionnaire design, and (iii) the use of SEM analysis with AMOS 16.0 to 

examine discriminant validity and analysis of the research proposed model. 
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From the survey perspective, because Jordanian employees stay over all around 

Jordan, the distribution of questionnaires by mail or in person is recommended. Initial 

contact by mail was done to a small group of employees who are working in Jordanian 

public sector to distribute and collect the questionnaires and mail the responses back to 

the researcher.  Additionally, the researcher followed up the progress of the survey by 

telephone rather than mail to ensure a higher responses rate.  Furthermore the 

questionnaires were carefully designed to elicit better responses by having clear 

instructions and an accompanied introductory letter.  

 

It is also recommended that the data collected through survey should go through 

three tests i.e. reliability, content validity, and construct validity tests (Hair et al., 2006; 

Sekaran, 2003).  

 

Additionally, it is strongly recommended the use of Structural Equation Model 

(SEM0, to the test the research model because of the many benefits offered by SEM 

(Byrne, 2006). In contrast to traditional multivariate technique, SEM can estimate error 

variance parameters, can incorporate unobserved and observed variables together, and 

easily can analyse indirect relations (modeling multivariate relations).  

 

5.2.3 Practical Implication  

The findings of the present study provide significant benefits not only for 

employees in public sector in Jordan but also those who work in public sector 

organizations outside Jordan. Many practical implications have been identified, such as 
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promoting employees to make full use of the computer-based distance training system, 

improving learning (training) quality, and increasing the rate of training practice. 

Significantly, the implications of using computer-based distance training system 

acceptance model without and with the effect of moderators will to promote e-training 

in public sector organizations or all organizations in Jordan other than just public sector 

organizations.    

 

It has been found that many things motivate employees to use computer-based 

distance training system for their training including flexibility of the system, system 

interactivity, system enjoyment, good facilities, opinions of important people (for 

instance managers and peers), and employees’ knowledge and abilities. Thus, public 

sector organizations and government should pay more attention to all these factors when 

they intend to conduct distance training program. Furthermore, decision makers in 

public sector organizations should assure that the computer-based distance training 

system is accessible by trainees wherever they are at any time (system flexibility). 

Further, the system enables the trainees interact together and with other members in the 

organization from any place in case they need help (system interactivity). In the system 

enjoyment respect, decision makers should assure that the system can offer the training 

materials in many formats (multimedia, text, video, and so on), and has also enjoyable 

user interface. Additionally, they should pay attention to the ease of the system use to 

enhance interaction and understanding.  
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In regards to employees’ abilities, computer anxiety and facilitating conditions, 

leaders in the organization should prepare a comprehensive plan for improving the 

employees’ abilities to use a computer device in general and the computer-based 

distance training system in specific, and improving their emotional reaction by training 

them during the implementation process; and providing efficient facilities such as 

helpdesk service, high speed network, up-to-date server device, and support systems to 

meet the implementation of the distance learning system needs etc. Additionally, in 

terms of social influence, administrators in the organization should advice employees to 

use the distance training system and make sure that they know about the advantages of 

the system.               

 

5.3  Limitation of the Study 

This research has been designed based on wide literatures and included a large 

sample size, which covered employees within all public sector organizations within all 

regions in Jordan. Despite the insightful results obtained, the study has some limitations.  

   

The most important limitation in this study is the inability to apply probability 

sampling techniques, due to the cost of conducting the study at all the ministries, getting 

the names and address listing of all employees and hard time and effort to access some 

groups of employees.  

  

This study is the first research being conducted in exploring the acceptance of 

distance training system among public sector employees in Jordan. Thus, its results need 
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to be confirmed by other studies by focusing on the factors that influence employee 

intention. In this respect, to formulating any theoretical research model, all of such 

model constructs’ relationship should be supported by the literature. In the other words, 

confirming this research results will strongly help formulating future research model in 

the acceptance of distance training system context.    

 

 The next limitation is regarding the supporting literatures for this study. The 

previous studies do not support this research very well because studies conducted on the 

acceptance of distance training system among public sector around the world are 

limited.  

 

In term of instrument’s items, the number of items used to measure the 

constructs is not quite big i.e. five or six items per each construct. More items should 

have been used per construct because some of them will be excluded during analysis so 

that the research model fits the data. In this research, only two items remain to test the 

some of constructs after measuring of model fit, since many items were removed in 

order to make the model fits the data.  

 

Apart from the main variables, this study also examined the impact of a few 

moderators (age, gender, and experience) on the relationships between behavioral 

intention and other constructs (performance expectancy, effort expectancy and social 

influence). In the future, other moderators should also be taken into consideration for 

instance education level and language.  
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Finally, this research did not investigate the change of employee behavior over 

time because in order to do so, it  requires a comprehensive plan that includes a design 

of a comprehensive distance learning system, employee and organizational resource, 

employees’ level of computer literacy, and employees’ ability to use a computer device. 

Later, in additional to measure the actual usage of computer based distance training 

system, this research model should be applied to investigate the change of employees’ 

intention to use computer based distance training system over the time.    

      

5.4  Suggestions for Future Research  

The results of this study provide opportunities for future research in relation to 

using a computer-based distance training system. As the model tested in this study is 

produced from the perspective of public sector employees, a future study can explored 

with a focus to measure the intention to use the distance learning system among the 

private sector employees, either in and outside Jordan. A similar study can also be 

conducted to investigate such a phenomenon in educational environment such as higher 

institution education, and schools.  

 

This study concerns on the impact of three moderators namely age, gender and 

experience. In future, more research can be carried out to explore more on the 

possibilities of identifying significant relationship between other moderators on the 

acceptance of information technology within computer-based distance training system in 

the organizations context.  Among other moderators could include language, education 
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level. The moderator such as age, gender and experience can also be further tested on 

other dependant variables such as actual usage.  

 

Most importantly, system characteristics such as system enjoyment, system 

flexibility, and system interactivity are verified to have a direct relationship on 

performance expectancy, effort expectancy and behavioral intention. Such finding is 

very useful that become a starting point for a future work in learning more about system 

characteristics and intention of using computer based training system. One aspect that is 

opened out for future study is associated with using measurement items, which have low 

Cronbach’s Alpha in the information technology acceptance context, in order to measure 

the constructs of this research model.          

   

The second aspect in relation to system characteristics is about applying the 

findings of this study to design and implement a distance training system in an 

organizational environment. Such a system can be developed and tested in public sector 

organization in determining changes and patterns of employee behavior toward using 

distance training system over time. In this respect, this study on the acceptance of 

computer-based distance training system has suggested five important system 

characteristics as follows:  

 

1) System Enjoyment 

System enjoyment is crucial for the acceptance of computer-based distance 

training system (CBDTS). It refers to the degree to which employees believe that using 
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computer-based distance training system will be enjoyable, apart from the effect of the 

system on his/her training performance (Conci et al., 2009).   This feature can be 

implemented in the design of CBDTS by providing training materials in several 

interesting and enjoyable multimedia formats, for example, in the forms of audio, video, 

text, and animation. Multimedia technology makes the system enjoyable and useful 

(Castro et al., 2001; Liu & Wah, 2007).  

 

2) System Flexibility 

It refers to the degree to which employees believe they can access the system 

anywhere at any time (Hsia & Tseng, 2008).  The results of this study have proven that 

system flexibility gives a very strong influence for the acceptance of the computer-based 

distance training system. Further, system flexibility can overcome many traditional 

training obstacles and increase the system’s usefulness. Therefore, the system should be 

accessible by the employees from any device connected on the Internet and at any time.    

Thus, the organizations that want to apply CBDTS for their employees training have 

many ways to offer the training materials to the remote employees including: 

synchronous web based training which allow moving the training materials immediately 

from the trainers to the remote trainees. Interestingly, this way allows the remote 

employees interact immediately with other trainees and trainers.  However, in such way 

the trainers and trainees must be online at the same time. In other words such way does 

not provide any flexibility with the time. Additionally, the organizations can provide the 

training materials to remote employees using asynchronous web based training. In 

contrast with synchronous web based training, this way provides flexibility with the 
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time and place, since it allows the remote employees access the training materials at any 

time and from any place. Finally, the training’s materials might be provided on CD or 

DVD, in order to make it accessible from any where at any time.  

    

3) System Interactivity   

As mentioned in the literature review, system interactivity is related to the system 

ability to enable the employees to interact together and with organization members 

(Abbad et al., 2009). This study found that system interactivity strongly affects 

employee intention to use computer-based distance training system. Therefore, in the 

distance training system, system interactivity can be proposed by allowing employees to 

send and receive messages immediately using interactivity tools such as e-mail, chat 

room, forums, etc (Castro, 1998; Campbell et al., 2007).  By doing so, employees will 

be able to discuss any troubles faced while using the system or with the training 

materials. Additionally, system interactivity will provide the employees an opportunity 

to share their knowledge with others employees, trainers or experts.  

 

4) Effort Expectancy  

Effort expectancy is related to the degree of ease which associates with the use the 

computer-based distance training system. This research found that effort expectancy 

strongly relates to employee intention to use the distance learning system. This research 

also found that the ease of the system is affected by the facilitating conditions 

(availability of the technology such as computer device, Internet, and so on), system 

enjoyment (which means that if the system is enjoyable during use, it will be easier), 
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and system interactivity.  Other scholars indicated that the ease of the system is related 

to the user interface, which uses the interaction between the user and the system 

(Instone, 2004). The system should provide helps when the user has trouble during the 

system’s usage. Additionally, labeling the system’s screens with parameters of current 

scenario can help employees can to understand how the system works.  

 

5) System Performance Expectancy  

Performance expectancy is related to the degree of training enhancement which 

associates with applying of computer-based distance training system (Venkatesh et al., 

2003). This study has proved that performance expectancy is very influential in 

employee acceptance of computer-based distance training system, which leads us to 

emphasize it in the system. Additionally, this research found that performance 

expectancy is affected by many factors namely system flexibility, system enjoyment, 

system interactivity, and effort expectancy. Therefore, the system can be built in a way 

that ensures all previous characteristics are embedded within the architecture.    

 

5.5  Summary  

This chapter concludes the findings of this study, as well as the theoretical 

implications, methodological implications, and practical implication of the acceptance 

of computer-based distance training system by employees. Further, the answers to 

research questions and objectives have also been presented.   
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In answering the first research question, the study has found that a computer-

based distance training system can be an alternative to support the traditional training 

methods. Three factors are found to be significant to impact employee intention to use 

computer-based distance training system. These factors are performance expectancy, 

system enjoyment, and system flexibility. For the second research question, many issues 

are found to have an impact on employee intention to use computer-based distance 

training system including organizational resources, employee resources and knowledge, 

employee self-confidence and their ability to use a computer device, and the opinion of 

other people (for example managers and peers). Regarding to the third research 

question, this study has shown that there are many factors influencing employee 

intention to use computer-based distance training system such as system enjoyment, 

performance expectancy, effort expectancy system flexibility, computer anxiety, 

computer self-efficacy, social influence and facilitating conditions.  For the fourth 

research question, this study has successfully extended UTAUT by proposing a 

computer-based distance training system acceptance model. For the last research 

question, the study has found that the system should be useful, easy to use, flexible, 

enjoyable, and interactive. 

 

The computer-based distance training system acceptance model has a strong 

capability to explain the variance of performance expectancy, effort expectancy, and 

employee intention. System flexibility, system enjoyment, social influence, performance 

expectancy, effort expectancy and facilitating conditions play important roles in 

determining employee intention.  At the same time, computer anxiety, computer self-
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efficacy, facilitating conditions, system flexibility, system enjoyment and system 

interactivity play important roles in determining performance expectancy and effort 

expectancy. When the moderators are taken into consideration, the effect of effort 

expectancy on employee intention is moderated by employee’s experience. Further, the 

impact of performance expectancy on employee intention is moderated by employee’s 

age. Additionally, this research found that the effect of social influence on employee 

intention is moderated by employee’s gender and experience.  

 

since this study provides clear description about the constructs that influence the 

employees intention to use the computer based distance training system and the its 

measured items, regarding the information system acceptance models and theories  and 

wide picture regarding the analysis’s technique (SEM) and steps, the findings of this 

research together with the computer-based distance training system acceptance model 

can provide valuable information not only to public sector organizations and employees 

in Jordan but also to other researchers who are interested in a study area related to the 

acceptance of e-learning system by public sector employees. Additionally, this research 

provides guideline to the public sector’s organizations which are planning to apply 

computer based distance training system for their employees training. This guideline 

shows how the applying of computer-based distance training system to train public 

sector employees will improve the training quality, overcome the traditional training 

problems, enable the employees interact together, with trainers and experts, make 

computer based distance training system enjoyable and increase the number of 

candidates in the training.   
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Some limitations for the research have been mentioned regarding the limited 

number of studies on the acceptance of e-learning system by public sector employees in 

Jordan and all over the world and regarding the number of moderators. Finally, this 

chapter has offered some recommendations for future research including taking into 

consideration the items that have low Cronbach’s alpha, more system characteristics, 

and applying this research model in exploring the similar situation the private sector 

organization.  
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APPENDICES 

 

Appendix A: Table 1.0 research questionnaire  

1.0 Demographic information  

What is your gender?            Male                  Female         

What is your age?                Under 25          26-35                          36-45               over 46 

Do you have computer for regular use?                     Yes               No  

If yes, does this computer have Internet access?          Yes             No 

What type of Internet access do you have?             Dial-up / modem Internet Access              

                                                                                 High-Speed Internet Access (e.g. ADSL) 

                                                                       A,          Other kind (e.g. wireless) 

Which of the following best describes your             I spend many hours using the Internet daily   

Internet using?                                                          I frequently use the Internet 

                                                                                  I never get on the intenet                                                                               

Have you used any distance learning system before?              Yes            No 

If yes, describe the course you attended and where 

_____________________________________________________________________________ 

_____________________________________________________________________________ 
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The following set of sections relates to your thought about the computer based distance training system (CBDTS). Please follow the 

numbers which denote the following answers to Circle one answer for each question. 

Strongly 
disagree 

1 

Disagree 
2 

Slightly 
Disagree 

3 

Neither agree 
or disagree 

4 

Slightly agree 
5 

Agree 
6 

Strongly agree 
7 

 

2.0 Performance expectancy 
1. Using computer based distance learning system (CBDTS) in 

training will enable me to accomplish my training more quickly. 

1 2 3 4 5 6 7 

2. Using CBDTS will improve my training performance. 1 2 3 4 5 6 7 

3. I would find CBDTS useful in my training.  1 2 3 4 5 6 7 

4. Using CBDTS would increase my job productivity. 1 2 3 4 5 6 7 

5. If I use CBDTS, I would increase my chances of getting a raise.  1 2 3 4 5 6 7 

6. Using CBDTS would enhance my job effectiveness  1 2 3 4 5 6 7 
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Please, follow the numbers which denote the following answers to Circle one answer for each question  

Strongly 
disagree 

1 

Disagree 
2 

Slightly 
Disagree 

3 

Neither agree 
or disagree 

4 

Slightly agree 
5 

Agree 
6 

Strongly agree 
7 

 

3.0 Effort expectancy 
7. Learning to operate CBDTS would be easy for me. 1 2 3 4 5 6 7 

8. My interaction with CBDTS would be clear and understandable. 1 2 3 4 5 6 7 

9. It would be easy for me to become skillful at using CBDTS. 1 2 3 4 5 6 7 

10. I would find CBDTS easy to be use. 1 2 3 4 5 6 7 

11. I would find it easy to get CBDTS to do what I want to do.  1 2 3 4 5 6 7 

12. I would find CBDTS to be flexible to interact with.  1 2 3 4 5 6 7 

 

4.0 System interactivity 
13. CBDTS will enable me interact with trainers. 1 2 3 4 5 6 7 

14. CBDTS will enable me to interact with other trainees. 1 2 3 4 5 6 7 

15. The communication tools (e-mails, chat room, forum, etc) in the 

CBDTS are active. 

1 2 3 4 5 6 7 

16. Using communication tools will be beneficial for me. 1 2 3 4 5 6 7 

17. CBDTS will enable me to send questions and receive answers. 1 2 3 4 5 6 7 
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5.0 System enjoyment  
18. I would find CBDTS to be fun to interact with. 1 2 3 4 5 6 7 

19. I would find using of CBDTS to be enjoyable. 1 2 3 4 5 6 7 

20. The actual process of using CBDTS would be pleasant. 1 2 3 4 5 6 7 

21. The actual process of using CBDTS would be wise.  1 2 3 4 5 6 7 

22. Using of CBDTS would make the training more interesting. 1 2 3 4 5 6 7 

 

6.0 System Flexibility  

23. CBDTS allows me to be trained according to my available time. 1 2 3 4 5 6 7 

24. CBDTS allows me to be trained at home comfortably. 1 2 3 4 5 6 7 

25. In terms of use of time and location, CBDTS is flexible. 1 2 3 4 5 6 7 

26. CBDTS is fit to trainees with different learning capacities.  1 2 3 4 5 6 7 

 

7.0 Social influence  
27. I will use CBDTS if the people who are important to me think I 

should use it.  

1 2 3 4 5 6 7 

28. I will use CBDTS if the people who influence my behavior think I 

should use it. 

1 2 3 4 5 6 7 

29. I will use CBDTS if the senior management of my business helpful 1 2 3 4 5 6 7 
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Please follow the numbers which denote the following answers to Circle one answer for each question  

Strongly 
disagree 

1 

Disagree 
2 

Slightly 
Disagree 

3 

Neither agree 
or disagree 

4 

Slightly agree 
5 

Agree 
6 

Strongly agree 
7 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

in the use of such system. 

30. People in my organization who use such system have more prestige 

than those do not. 

       

31. In general, I would find my organization has supported using 

CBDTS.  

1 2 3 4 5 6 7 

8.0 Facilitating conditions 
32. I will use CBDTS if a specific person (group) is available for 

assistance with CBDTS difficulties. 

1 2 3 4 5 6 7 

33. I have the resources necessary to use CBDTS. 1 2 3 4 5 6 7 

34. I have knowledge necessary to use CBDTS. 1 2 3 4 5 6 7 

35. The CBDTS is not compatible with other system I am using. 1 2 3 4 5 6 7 

36. Given the resources, opportunities and knowledge it takes to use 

CBDTS, it would be easy for me to use CBDTS.  

1 2 3 4 5 6 7 
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Please follow the numbers which denote the following answers to Circle one answer for each question  

 

 

 

 

 

 

 

 

 

 

 

 

9.0 Self-efficacy 

37. I am confident to use the CBDTS if I have just built-in help facility 

for assistance.   

1 2 3 4 5 6 7 

38. I am confident to use the CBDTS If I have a lot of time to 

accomplish the tasks for which the system is provided.   

1 2 3 4 5 6 7 

39. I am confident to use the CBDTS if there is no one around to show 

me how to do it.   

1 2 3 4 5 6 7 

40. I am confident to use the CBDTS as long as someone shows me 

how to do it  

 

1 2 3 4 5 6 7 

41. I had used similar packages before this one to do the same job.  1 2 3 4 5 6 7 

Strongly 
disagree 

1 

Disagree 
2 

Slightly 
Disagree 

3 

Neither agree 
or disagree 

4 

Slightly agree 
5 

Agree 
6 

Strongly agree 
7 

10.0 Anxiety  

42. I feel apprehensive about CBDTS using. 1 2 3 4 5 6 7 

43. I am scared that I cannot access all the training material content with 

CBDTS.  

1 2 3 4 5 6 7 

44. CBDTS is intimidating me. 1 2 3 4 5 6 7 

45. I hesitate to use CBDTS for fear of making mistake I cannot correct.  1 2 3 4 5 6 7 
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11.0 Behavioral intention to use CBDLS 

46. I intend to use the CBDTS to improve my training.  1 2 3 4 5 6 7 

47. I predict I would use the CBDTS when it will be implemented.   1 2 3 4 5 6 7 

48. I plan to use the CBDTS when it will be implemented. 1 2 3 4 5 6 7 

49. I expect to use the CBDTS when it will be implemented.  1 2 3 4 5 6 7 

50. I would strongly recommend my colleagues to use CBDTS.  1 2 3 4 5 6 7 
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Appendix B: 

Table 1.0 

The studies that examined the acceptance of e-learning system 

 

Author IV DV Moderator/ 

mediating  

theory findings instrument Future 

research 

Venkatesh et 

al. (2003) 

Performance 

Expectancy(PE), 

Effort 

Expectancy(EE), 

Social Influence(SI), 

and Facilitating 

Conditions(FC)   

Behavioral 

Intention(BI) and  

Use 

Behavior(UB) 

Behavioral 

intention, 

Age, Gender, 

Experience, 

Voluntariness  

UTAUT 1-There are significant 

relations between 

 PE & BI,  

EE & BI, 

SI & BI, 

FC & UB 

BI & UB 

2-The relations 

between IV and DV to 

acceptance of IT are 

moderated by Age, 

Gender, Experience, 

and Voluntariness   

Questionnaire 1- Examining 

other scales. 

2- Examining 

the acceptance 

of IT by the 

public sector’s 

employees  

Dadayan and 

Ferro, (2005) 

Computer 

Enxiety(CA), EE, PE, 

Compatibility, SI and 

Organizational 

Facilitation(OF) and 

User’s Attitude(UT) 

Acceptance 

Motivation(AM), 

BI and UB 

EE, AM and 

BI 

UTAUT 

and TAM 

The system, individual 

and organization 

factors have 

significant effect on 

the ICT acceptance 

Questionnaire  

and interview 

Focusing on 

the other type 

of the 

information 

technology and 

examine IT in 

the whole 

public sector 

organizations 
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Nanayakkara, 

(2005) 

Individual Factor, 

System Factor and 

Organization Factor 

Students 

Behavioral 

Intention to use e-

learning system 

BI 

 TAM, 

TAM2 

and 

UTAUT 

The system, individual 

and organization 

factors have 

significant effect on 

the e-learning system 

acceptance by 

universities’ students  

Questionnaire   

Saade & 

Kira, (2006) 

Affect, computer 

Anxiety (CA), 

Perceived 

Usefulness(PU), 

perceived easy of 

use(PEOU)  

Students 

Behavioral 

Intention to use e-

learning system 

PU, PEOU TAM Affect and CA have 

indirect significant 

impact on the 

acceptance of e-

learning system by 

universities’ students. 

Questionnaire  Focus on the 

designing 

controlled 

online learning 

environment.   

Saade et al., 

(2007) 

PU, PEOU  Students 

Behavioral 

Intention to use e-

learning system 

UT TAM There are significant 

relation between 

PEOU & PU,  

PU & students’ 

attitude 

PEU & students 

attitude 

UT & students’ 

intention to use e-

learning system.  

questionnaire  

Friedrich and 

 Hron, (2010) 

PU, attitude, self-

efficacy  

Students’ 

intention 

Gender  Just PU has significant 

effect on the intention 

Questionnaire  Educational 

environment  

Lee et al., 

(2003) 

 Social Expectation, 

PU, PEOU 

Students 

Behavioral 

Intention to use e-

learning system  

PU, PEOU TAM All the TAM 

hypotheses were 

supported.  

There is significant 

relation between 

PEOU & PU,  

PU & students’ 

attitude 

students’ attitude & 

DLS 

PE & PEOU 

questionnaire Examine the 

effect of the 

communicatio

n channel on 

the social 

influence.   

Sahin and 

Shelley 

Flexibility, Computer 

Experience(CE), PU 

Students’ 

satisfaction 

PU TAM There are significant 

relations between  

questionnaire Applying the 

proposed 
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(2008) toward distance 

learning system.  

CE & flexibility 

CE & PU 

Flexibility & PU 

CE & students 

satisfaction 

Flexibility & students 

satisfaction  

 

model in the 

other areas.  

Wolk, (2007) Gender, students 

status, family status, 

computer literacy, 

college major PU, 

PEOU, UA 

Students intention 

to use e-

assessment system  

UA TAM -Gender hasn’t impact 

on the system usage. 

  -Other external 

variables have 

significant effect on 

the system usage. 

-PU and PEOU have 

significant influence 

on the system usage.  

 

questionnaire Centralizing on 

the variables 

which are 

related to the 

educational 

institutions   

Rezaei et al., 

(2008) 

Internet 

Experience(IE), 

Computer 

Anxiety(CA), Age, 

Computer Self-

efficacy(CS), Affect, 

PU, and PEOU 

Students’ 

intention to use e-

learning system  

PU and 

PEOU 

TAM -IE, CA, CS, PU and 

PEOU have 

significant relations 

with user’s intention 

to use e-learning 

system. 

- age has negative 

effect on the user’s 

intention.   

     

questionnaire  

Elaiza and 

Geri, (2008) 

PU, PEOU, Social 

Influence(SI), 

Compatibility, 

support, Institution 

Influence(II) and User 

Attitude(UA) 

Students Intention 

to use E-learning 

system(Behavioral 

Intention (BI))  

Age, Gender, 

learning 

framework 

and 

Experience  

TAM and 

Innovation 

diffusion 

theory 

-There are significant 

relations between  

PU & BI 

PEOU & BI 

UA & BI 

-Compatibility and II, 

have indirect effect on 

the BI.  

 

questionnaire Conducting 

study to 

examine the 

intention to 

continue use of 

such system in 

the future.  

Huang et al., Subject norms Students intention PEOU and TRA and -There is significant questionnaire examine other 
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(2006) (instructor influence , 

mentor influence and 

peer influence), PEOU 

and PU  

to use course 

delivery system 

(BI) 

PU TAM relation between 

subject norms and PU. 

- there is only 

significant relation 

between instructor 

influence and PEOU  

type of social 

influence such 

as friends, 

colleague  

Marchewka 

et al., (2007) 

Performance 

Expectancy (PE), 

Effort Expectancy 

(EE), Social Influence 

(SI) ,User Attitude 

(UA),Facilitating 

Conditions (FC), 

Computer 

Anxiety(CA) and 

Computer Self-

efficacy(CS)  

Student’s 

intention to use 

distance learning 

system 

Age, Gender, 

Experience 

and 

voluntariness   

UTAUT -There are significant 

relations between 

PE & BI 

SI & BI 

EE & BI 

-there are no 

significant relations 

between Gender and 

Age with PE, EE, SI 

and FC 

-UTAUT is not for the 

data which collected 

from the distance 

learning students.   

questionnaire Including older 

people to test 

fitness of 

UTAUT 

Lim et al., 

(2008) 

Students’ 

Characteristics(SC), 

Instructors’ 

Characteristics(IC), 

Technology 

Support(TS), 

Institution 

Support(IS), 

Flexibility of Distance 

Learning(FDL)  AND  

Course Content(CC)  

Students 

intentions to use 

e-learning system  

  All the factors have 

significant effect of 

the students’ intention 

to use e-learning 

system.  

questionnaire  

Hussein et al., 

(2007) 

Computer Self-

efficacy (CS), 

Convenience, 

Instructional Design 

(ID), Technological 

Factor(TF) and 

Instructor’s 

Students intention 

to use e-learning 

system 

PU and 

PEOU 

TAM There are significant 

relations between  

ID & PEOU 

TF & PEOU 

CS & PU 

PEOU & PU 

PU & BI 

questionnaire Looking to 

other factors 

that were not 

included in this 

research 

model.  
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Characteristics (IC) PEOU & BI 

ID & PU 

Nanayakkara 

and Whiddett, 

(2005) 

Individual 

Characteristics(IC), 

Individual 

perceptions(IP), E-

learning System 

Characteristics(ELSC), 

External System 

Characteristics(ESC), 

Organization 

Support(OS) and 

Organization 

Characteristics(OC)   

Academic staff 

intention to use e-

learning system   

 TAM and 

UTAUT 

Individual factor, 

system factor and 

organization factor 

have significant effect 

on the user intention 

to use e-learning 

system  

Structural 

interview  

Conduct large 

scale study to 

confirm this 

study findings  

Hsia and 

Tseng, (2008) 

Flexibility of Distance 

Learning(FDL) and 

Computer Self-

efficacy(CS) 

Employees 

Intention to use 

distance learning 

system (EA) 

PEOU, FDL 

and PU 

TAM There are significant 

relations between  

CS & PEOU 

CS & PU 

CS & FDL 

PEOU & PU 

PEOU & BI 

PU & BI 

FDL & BI 

FLD & PU 

 

questionnaire applying this 

study for the 

employees of 

other 

organizations   

Hermans et 

al.,(2009) 

Acceptance of 

Technology (AoT), 

Flexibility of Distance 

learning (FDL), 

PEOU, Satisfaction 

Instructor(SI), 

Commitment and 

Satisfaction 

School(SS) 

students 

Satisfaction(US) 

PEOU, FDL, 

SS and SI 

TAM There are significant 

relations between 

AoT & FDL 

AoT & PEOU 

AoT & commitment 

FDL & US 

PEOU & US 

SS & US 

SI & US 

Commitment & SS 

Commitment & IS 

Case study  

Christina, 

(2005) 

Performance 

Expectancy (PE), 

Students 

Behavioral 

Age, Gender, 

Experience 

IDT and 

UTAUT 

All the relation are 

significant  

Case study Examine the 

factors which 
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Effort 

Expectancy(EE), 

Social Influence(SI) 

and Facilitating 

Conditions 

Intention and 

Actual Use 

and 

Voluntariness  

influence the 

acceptance of 

educational 

technology 

among 

students 

Abbad, 

(2009) 

Subject Norms(SN), 

Internet 

Experience(IE), 

System 

Interactivity(SI),  Self-

Efficacy(SE) and 

Technology 

Support(TS) 

Students 

Behavioral 

Intention  

PEOU and 

PU 

TAM There are significant 

relations between  

SN & PEOU 

SN& BI 

IE & PEOU 

IE & PU 

SI & PEOU 

SI & PU 

SE & PU 

SE & PEOU 

ST & PU  

ST & PEOU 

questionnaire Focusing on 

the moderating 

keys such as 

Internet 

experience 

Sheng et al., 

(2008) 

PEOU, PU and System 

Enjoyment  

Students’ 

Behavioral 

Intention and 

Actual Use 

PU TAM There are significant 

relations between  

PU & BI 

PEOU & BI 

BI & AU 

Enjoyment & BI 

questionnaire  

Masrom, 

(2007) 

PEOU and PU Students’ 

Behavioral 

Intention  

User 

Attitude(UA)  

TAM  and 

TRA 

There are significant 

relations between  

PEOU & UA 

PU & UA 

PU & BI 

PEOU & PU 

 

questionnaire Using TAM to 

examine the 

acceptance 

other 

technology in 

the other 

environment  

Raaij and 

Schepers, 

(2008) 

Personal 

Innovativeness in the 

domain of IT(PIIT), 

Subject Norms(SN), 

Computer 

Anxiety(CA), PU and 

PEOU 

Managers’ 

Behavioral 

Intention to use e-

learning system 

(BI) 

PEOU and 

PU 

TAM, 

TAM2 

AND 

UTAUT 

There are significant 

relations between  

PU & BI 

PEOU & PU 

SN & PU 

PIIT & PEOU 

CA & PEOU 

questionnaire -Conducting 

the study with 

large size of 

sample. 

-Focus on the 

PIIT and CA 

over the time. 
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- examine 

other variables 

regarding 

pedagogy of 

learning. 

Al-ammari 

and Hamad, 

(2008) 

Content Quality(CQ), 

Computer Self-

efficacy(CS), PEOU, 

PU, Subject 

Norms(SN), 

Individualism vs. 

Collectivism (IC), 

Power Distance(PD), 

Long term vs. Short 

term 

Orientation(LSO), 

Masculinity vs. 

Femininity (MF) and  

Uncertainty 

Avoidance(UV) 

Students’ 

Behavioral 

Intention to use e-

learning system 

(BI) 

PEOU and 

PU 

TAM  There are significant 

relations between  

PEOU & BI 

PU & BI 

PEOU & PU 

SN &PU 

SN & BI 

CQ & PU 

CQ & PEOU 

CS & PEOU 

CS & PU 

PD & BI 

UA & BI 

LSO & BI 

questionnaire  

Jong and 

Wang, (2009) 

Performance 

expectancy(PE), effort 

expectancy(EE), 

facilitating 

conditions(FC), social 

influence(SI), self 

efficacy(SE), 

computer anxiety(CA), 

and user’s 

attitude(UATT)  

Students’ 

intention to use 

web based 

learning 

system(BI)  

And system usage 

(SU) 

Students’ 

intention  

UTAUT There are significant 

relationships between 

PE & BI 

UATT & BI 

FC & BI 

SI & BI 

SE & BI 

CA & BI 

UATT & SU 

SI & SU 

BI & SU 

questionnaire Examining the 

effect of 

Gender, 

Internet 

experience and 

computer skills 

on the model 

Geri and 

Elaiza, (2008)  

PEOU, PU, 

compatibility, Social 

influence(SI), 

institution 

influence(II), 

voluntariness, support, 

trust, attitude towards 

Students’ 

intention to use e-

learning system 

(BI) 

PU TAM and 

Diffusion 

of 

innovation 

theory 

There are significant 

relations between  

PEOU & BI 

PU & BI 

Real Value & BI 

UTTTNT & BI 

II & BI 

questionnaire Conducting the 

study in the 

organization 

environment  
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change and attitude 

towards new 

technologies (UTTNT) 

SI & BI 

Suma, 

Hericko, 

Polancic,  

& Pusnik, 
(2010) 

Performance 

expectancy, effort 

expectancy, social 

influence and 

facilitating condition  

Students’ 

intention and 

actual use 

Students’ 

intention 

UTAUT There are significant 

relationships between 

PE, SI, FC and 

students’ intention  

Questionnaire  Conducting the 

study in the 

education 

environment  
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Appendix C: 

 

 

  

Model name 

Author name 

Constructs of model Definition 

 

Scales 

Theory of Reasoned Action (TRA) 

(Fishbein and Ajzen, 1975) 

Attitude toward behavior  It has been defined as the person’s 

feeling toward performing a behavior 

(he/she will acceptance or reject perform 

the behavior),  

1. Using the system is a 

bad/good idea. 

2. Using the system is a 

foolish/wise idea. 

3. I dislike/like the idea of using 

the system. 

4. Using the system is 

unpleasant/ pleasant. 

Subjective norm  It refers to  user perceives that the 

opinion of other people of whether or not 

he/ she performs a behavior 

1. People who influence my 

behavior think that I should 

use the system. 

2. People who are important to 

me think that I should use 

Table 3.0  

Information Technology Acceptance Models and theories 
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the system. 

Technology Acceptance 

Model(TAM) 

(Davis, 1989) 

Perceived usefulness This construct was presented as the 

degree to which the user believes that the 

using system will improve her or his job 

performance.  

1. Using the system in my job 

would enable me to 

accomplish tasks more 

quickly. 

2. Using the system would 

improve my job 

performance. 

3. Using the system in my job 

would increase my 

productivity. 

4. Using the system would 

enhance my effectiveness on 

the job. 

5. Using the system would make 

it easier to do my job. 

6. I would find the system 

useful in my job. 

Perceived easy of use Refers to the complexity degree of use 

technology. 

1. My interaction with the 

system is clear and 

understandable. 

2. I believe that it is easy to get 

the system to do what I want 

it to do. 

3. Overall, I believe that the 
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system is easy to use. 

4. Learning to operate the 

system is easy for me. 

Extended of TAM (TAM2) 

(Venkatesh, and Davis, 2000) 

Perceived usefulness TAM  

Perceived easy of use TAM  

Subjective norm TRA  

Motivational Model (MM) 

 Davis et al, (1992) 

Extrinsic motivation  It was defined as the degree of which 

person perceives that using a technology 

will improve his/her work outcomes 

The same items of perceived 

usefulness. 

Intrinsic motivation Refers to the person will like to execute 

an behavior, because he/ she does not 

have other motivation than executing of 

activity itself, (e.g. an user will use a 

system if he/ she perceived that system 

using will be enjoyable) 

1. I find using the system to be 

enjoyable 

2. The actual process of using 

the system is pleasant. 

3. I have fun using the system. 

Theory of Planned Behavior (TPB) 

Ajzen, (1991) 

Attitude toward behavior  TRA  

Subjective norm TRA  

Perceived behavioral control Refers to a person perceive that he/she 

able to perform a particular behavior. 

1. I have control over using the 

system. 

2. I have the resources 

necessary to use the system. 
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3. I have the knowledge 

necessary to use the system. 

4. Given the resources, 

opportunities and knowledge 

it takes to use the system, it 

would be easy for me to use 

the system. 

5. The system is not compatible 

with other systems I use. 

Social Cognitive Theory (SCT) 

(Compeau and Higgins, 1995) 

 

Outcomes expectations 

performance   

This construct refers to the expectation 

of the technology using on the job’s 

performance.  

1. I will increase my 

effectiveness on the job. 

2. I will spend less time on 

routine job tasks. 

3. I will increase the quality of 

output of my job. 

4. I will increase the quantity of 

output from the same 

amount of effort. 

5. My coworkers will perceive 

me as competent. 

6. I will increase my chances of 

obtaining a promotion. 

7. I will increase my chances of 

getting a raise. 

Outcomes expectations It has been defined as the degree to  
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personal which outcomes of a technology using 

will be as a personal expectations. 

Self-efficacy  Refer to the person’s ability to use the 

technology to perform particular work. 

I could complete a job or task 

using the system… 

1. If there was no one around 

to tell me what to do as I go. 

2. If I could call someone for 

help if I got stuck. 

3. If I had a lot of time to 

complete the job for which 

the software was provided. 

4. If I had just the built-in help 

facility for assistance. 

affect Refers to person’s feeling (negative or 

positive) toward using of particular 

technology. 

1. I like working with the 

system. 

2. I look forward to those 

aspects of my job that 

require me to use the system. 

3. Using the system is 

frustrating for me. 

4. Once I start working on the 

system, I find it hard to stop. 

5. I get bored quickly when 

using the system. 
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anxiety It refers to persons’ emotional reaction 

when they use particular technology 

1. I feel apprehensive about 

using the system. 

2. It scares me to think that I 

could lose a lot of 

information using the system 

by hitting the wrong key. 

3. I hesitate to use the system 

for fear of making mistakes I 

cannot correct. 

4. The system is somewhat 

intimidating to me. 

Model of PC utilization  

Thompson et al, (1991) 

Job-fit This construct was defined as the degree 

to which a person believes that utilize a 

technology will enhance his/her work 

performance. 

1. Use of the system will have 

no effect on the performance 

of my job (reverse scored). 

2. Use of the system can 

decrease the time needed for 

my important job 

responsibilities. 

3. Use of the system can 

significantly increase the 

quality of output on my job. 

4. Use of the system can 

increase the effectiveness of 

performing job tasks. 

5. Use can increase the quantity 
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of output for the same 

amount of effort. 

6. Considering all tasks, the 

general extent to which use 

of the system could assist on 

the job. (different scale used 

for this item). 

Complexity  It refers to degree to which a person 

believes that he/she would not need 

much effort to use particular technology. 

1. Using the system takes too 

much time from my normal 

duties. 

2. Working with the system is 

so complicated, it is difficult 

to understand what is going 

on. 

3. Using the system involves too 

much time doing mechanical 

operations (e.g., data input). 

4. It takes too long to learn how 

to use the system to make it 

worth the effort. 

Long-term consequences  It was presented as the degree to which 

the person believes that they would get 

outcomes by using a particular system in 

the future 

1. I would have no difficulty 

telling others about the 

results of using a 

technology. 

2. I believe I could 
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communicate to others the 

consequences of using a 

technology. 

3. The results of using a 

technology are apparent to 

me. 

4. I would have difficulty 

explaining why using a 

technology may or may not 

be beneficial.  

Affect towards use  Refer to persons’ negative or positive 

feeling which associated with a particular 

system using. 

1. The system makes work more 

interesting. 

2. Working with the system is 

fun. 

3. The system is okay for some 

jobs, but not the kind of job I 

want. 

Social factors It refers to user’s perception of the 

opinion of other people of whether or he/ 

she does not perform a behavior. 

1. I use the system because of 

the proportion of coworkers 

who use the system. 

2. The senior management of 

this business has been 

helpful in the use of the 

system. 
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3. My supervisor is very 

supportive of the use of the 

system for my job. 

4. In general, the organization 

has supported the use of the 

system. 

Facilitating conditions  It refers to the environment infrastructure 

which makes the accomplishment of the 

activity much easy 

1. Guidance was available to me 

in the selection of the 

system. 

2. Specialized instruction 

concerning the system was 

available to me. 

3. A specific person (or group) 

is available for assistance 

with system difficulties. 

Combined TAM and TPB 

Taylor and Todd, (1995) 

Attitude toward behavior  TPB  

Subjective norm  TPB  

Perceived behavioral control  TPB  

Perceived usefulness  TAM  

Diffusion of Innovation 

Theory(DIT) 

Relative advantage Defined as the degree to which 

individual perceives that an innovation 

will improve their work performance or 

learning.  

1. Using the system enables me 

to accomplish tasks more 

quickly. 

2.  Using the system improves 
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Moore and Benbasat, (1991)   

 

the quality of the work I do. 

3. Using the system makes it 

easier to do my job. 

4. Using the system enhances 

my effectiveness on the job. 

5.  Using the system increases 

my productivity. 

compatibility It refers to the degree to which an 

individual perceived that he/ she have 

knowledge and recourses to use 

particular technology  

1. Using the system is 

compatible with all aspects 

of my work. 

2. I think that using the system 

fits well with the way I like 

to work. 

3.  Using the system fits into 

my work style. 

Complexity  This construct refers to the degree of the 

easy which associated with the 

innovation use 

The same items of complexity 

in Model of PC Utilization. 

trialability It refers to the opportunity of trying a 

particular system by users before they 

use it 

1. I have had a great deal of 

opportunity to try a system.  

2. I know where I can go to 

satisfactorily try out various 

uses of a system. 

3. A system is available to me 
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adequately test run various 

applications.  

observability  It was presented as the degree to which 

the results of the experience are clear to 

the other social’s members. 

1. I have seen what others do 

using a system 

2. In my organization, one sees 

a system on many desks. 

3. I have seen a system in use 

outside my firm. 

4. It is easy for me to observe 

other using a system in my 

firm.  

5. A system is not very visible 

in my firm.   

Voluntariness of use The degree to which the user perceives 

that use particular technology will be 

free.   

1. My boss expects me to use a 

system. 

2. My use of a system is 

voluntary. 

3. My supervisor does not 

require me to use a system.  

4. Although it may be helpful, 
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using a system certainly no 

compulsory in my job.   

Image  It refers to the degree to which an user 

perceives that use particular system will 

enhance his/ her image or status    

1. People in my organization 

who use the system have 

more prestige than those 

who do not. 

2.  People in my organization 

who use the system have a 

high profile. 

3.  Having the system is a status 

symbol in my organization. 

Unified Theory Acceptance and 

Use Technology (UTAUT)  

Venkatesh et al, (2003) 

Performance Expectancy 

(PE)  

This construct is derived from five prior 

constructs including, out comes 

expectations in social cognitive theory 

(SCT), perceived usefulness in 

technology acceptance model (TAM), 

relative advantage in innovation 

diffusion theory (DIT), extrinsic 

motivation in motivation model (MM), 

and job fit in mode of PC utilization 

(MPCU).  

PE was defined as the degree to which 

the person believes that use particular 

technology will enhance his/her work 

1. I would find the system 

useful in my job. 

2. Using the system enables me 

to accomplish tasks more 

quickly. 

3. Using the system increases 

my productivity. 

4. If I use the system, I will 

increase my chances of 

getting a raise. 
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performance.  

Effort Expectancy(EE) This construct was derived from three 

prior constructs including, easy of use in 

Diffusion of Innovation theory (DIT), 

Complexity in Model PC Utilization 

(MPCU), and ease of use in Technology 

Acceptance Model (TAM).  

EE has been defined as the degree of 

easy which associated with use particular 

technology.    

1. My interaction with the 

system would be clear and 

understandable. 

2. It would be easy for me to 

become skillful at using the 

system. 

3. I would find the system easy 

to use. 

4. Learning to operate the 

system is easy for me. 

Social Influence (SI)  This construct Refers to user’s 

perception of the opinion of other people 

of whether or not he/ she perform a 

behavior. This construct pertains to, the 

Subject Norms in the Extended 

Technology Acceptance Model (TAM2), 

Theory of Reason Action (TRA), Social 

factors in Model of PC Utilization 

(MPCU), and Image in Diffusion of 

Innovation Theory (DIT). 

1. People who influence my 

behavior think that I should 

use the system. 

2. People who are important to 

me think that I should use 

the system. 

3. The senior management of 

this business has been 

helpful in the use of the 

system. 

4. In general, the organization 

has supported the use of the 

system. 
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Facilitating conditions(FC) FC construct refers to the person 

perceives that the organization and 

technical infrastructure will help her/ him 

to use the system. Also this construct is 

captured from three constructs in other 

models including perceived Behavior 

Control in Theory of Planned Behavior 

(TPB), Facilitating Conditions in Model 

of PC Utilization (MPCU), and 

Compatibility in Diffusion of Innovation 

Theory (DIT) 

1. I have the resources 

necessary to use the system. 

2.  I have the knowledge 

necessary to use the system. 

3. The system is not 

compatible with other 

systems I use. 

4. A specific person (or group) 

is available for assistance 

with system difficulties. 
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Appendix D: This appendix presents the Cronbach’s Alpha values for all factors in the pilot test  

 

 

  

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Reliability Statistics 

Cronbach's 

Alpha 

Cronbach's 

Alpha Based on 

Standardized 

Items N of Items 

.906 .906 5 

Item-Total Statistics 

 

Scale Mean if 

Item Deleted 

Scale Variance if 

Item Deleted 

Corrected Item-

Total Correlation 

Squared Multiple 

Correlation 

Cronbach's 

Alpha if Item 

Deleted 

SEN1 15.6000 62.816 .837 .731 .869 

SEN2 16.1000 65.602 .736 .576 .890 

SEN3 16.1600 61.974 .797 .661 .877 

SEN4 16.4000 62.694 .782 .615 .881 

SEN5 16.4600 67.070 .669 .457 .904 

Table 1: Cronbach’s Alpha value for system 

enjoyment 
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Reliability Statistics 

Cronbach's 

Alpha 

Cronbach's 

Alpha Based on 

Standardized 

Items N of Items 

.920 .923 4 

Item-Total Statistics 

 

Scale Mean if 

Item Deleted 

Scale Variance if 

Item Deleted 

Corrected Item-

Total Correlation 

Squared Multiple 

Correlation 

Cronbach's 

Alpha if Item 

Deleted 

SF1 12.3200 37.283 .836 .747 .889 

SF2 12.3800 35.587 .825 .758 .895 

SF3 12.3200 37.242 .806 .719 .900 

SF4 12.9000 42.133 .822 .750 .900 

Table 2: Cronbach’s Alpha value for System Flexibility (SF) 
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Reliability Statistics 

Cronbach's 

Alpha 

Cronbach's 

Alpha Based on 

Standardized 

Items N of Items 

.891 .892 5 

Item-Total Statistics 

 

Scale Mean if 

Item Deleted 

Scale Variance if 

Item Deleted 

Corrected Item-

Total Correlation 

Squared Multiple 

Correlation 

Cronbach's 

Alpha if Item 

Deleted 

SI1 14.6000 45.755 .749 .633 .865 

SI2 14.8400 47.933 .776 .706 .858 

SI3 14.6600 46.678 .790 .751 .854 

SI4 14.4200 51.432 .682 .531 .879 

SI5 14.2000 48.857 .682 .575 .879 

Table 3: Cronbach’s Alpha value for Social Influence (SI) 
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Reliability Statistics 

Cronbach's 

Alpha 

Cronbach's 

Alpha Based on 

Standardized 

Items N of Items 

.934 .939 5 

Item-Total Statistics 

 

Scale Mean if 

Item Deleted 

Scale Variance if 

Item Deleted 

Corrected Item-

Total Correlation 

Squared Multiple 

Correlation 

Cronbach's 

Alpha if Item 

Deleted 

FC1 16.4600 66.866 .781 .668 .929 

FC2 16.4200 55.351 .863 .787 .913 

FC3 16.3400 53.821 .881 .848 .910 

FC4 16.7200 59.185 .906 .873 .904 

FC5 16.5400 67.600 .743 .565 .934 

Table 4: Cronbach’s Alpha value for Facilitating Conditions (FC) 
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Reliability Statistics 

Cronbach's 

Alpha 

Cronbach's 

Alpha Based on 

Standardized 

Items N of Items 

.932 .933 5 

Item-Total Statistics 

 

Scale Mean if 

Item Deleted 

Scale Variance if 

Item Deleted 

Corrected Item-

Total Correlation 

Squared Multiple 

Correlation 

Cronbach's 

Alpha if Item 

Deleted 

CSE1 

CSE2 

17.4600 

17.3600 

59.192 

63.704 

.854 

.774 

.793 

.638 

.909 

.924 

CSE3 17.3800 59.996 .891 .832 .902 

CSE4 17.1200 63.536 .801 .676 .919 

CSE5 17.2400 68.921 .792 .652 .923 

Table 5: Cronbach’s Alpha value for Self Efficacy (FC) 
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Table 6: Cronbach’s Alpha value for computer anxiety (ANX) 

 

 

 

Reliability Statistics 

Cronbach's 

Alpha 

Cronbach's 

Alpha Based on 

Standardized 

Items N of Items 

.931 .932 4 

 

 

Item-Total Statistics 

 

Scale Mean if 

Item Deleted 

Scale Variance if 

Item Deleted 

Corrected Item-

Total Correlation 

Squared Multiple 

Correlation 

Cronbach's 

Alpha if Item 

Deleted 

ANX1 10.0600 38.833 .869 .848 .900 

ANX2 10.0000 40.286 .755 .649 .938 

ANX3 10.1600 37.362 .940 .905 .876 

ANX4 9.9200 40.116 .797 .665 .924 
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Reliability Statistics 

Cronbach's 

Alpha 

Cronbach's 

Alpha Based on 

Standardized 

Items N of Items 

.936 .936 5 

Item-Total Statistics 

 

Scale Mean if 

Item Deleted 

Scale Variance if 

Item Deleted 

Corrected Item-

Total Correlation 

Squared Multiple 

Correlation 

Cronbach's 

Alpha if Item 

Deleted 

SIN1 16.7200 62.247 .885 .941 .911 

SIN2 16.5800 60.861 .886 .944 .910 

SIN3 16.9600 61.753 .825 .760 .921 

SIN4 16.7800 59.236 .863 .788 .914 

SIN5 16.5600 66.088 .692 .550 .945 

Table 7: Cronbach’s Alpha value for System Interactivity (SI) 
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Reliability Statistics 

Cronbach's 

Alpha 

Cronbach's 

Alpha Based on 

Standardized 

Items N of Items 

.943 .943 5 

Item-Total Statistics 

 

Scale Mean if 

Item Deleted 

Scale Variance if 

Item Deleted 

Corrected Item-

Total Correlation 

Squared Multiple 

Correlation 

Cronbach's 

Alpha if Item 

Deleted 

BI1 16.2200 65.440 .851 .790 .928 

BI2 16.0600 64.833 .858 .825 .927 

BI3 16.4400 63.802 .879 .798 .923 

BI4 16.3000 65.276 .836 .788 .931 

BI5 16.5000 65.888 .798 .736 .938 

Table 8: Cronbach’s Alpha value for Behavioral Intention (BI) 
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Appendix E: 
 
 
 
 

Missing data 

 Cases 

 Valid Missing Total 

 N Percent N Percent N Percent 

PE1 351 100.0% 0 .0% 351 100.0% 

PE2 351 100.0% 0 .0% 351 100.0% 

PE3 349 99.4% 2 .6% 351 100.0% 

PE4 350 99.7% 1 .3% 351 100.0% 

PE5 351 100.0% 0 .0% 351 100.0% 

PE6 351 100.0% 0 .0% 351 100.0% 

EE1 351 100.0% 0 .0% 351 100.0% 

EE2 351 100.0% 0 .0% 351 100.0% 

EE3 351 100.0% 0 .0% 351 100.0% 

EE4 351 100.0% 0 .0% 351 100.0% 

EE5 351 100.0% 0 .0% 351 100.0% 

EE6 351 100.0% 0 .0% 351 100.0% 

SE1 351 100.0% 0 .0% 351 100.0% 

SE2 351 100.0% 0 .0% 351 100.0% 

SE3 351 100.0% 0 .0% 351 100.0% 

SE4 351 100.0% 0 .0% 351 100.0% 

SE5 351 100.0% 0 .0% 351 100.0% 

SF1 351 100.0% 0 .0% 351 100.0% 

SF2 350 99.7% 1 .3% 351 100.0% 

SF3 351 100.0% 0 .0% 351 100.0% 

SF4 351 100.0% 0 .0% 351 100.0% 

SI1 351 100.0% 0 .0% 351 100.0% 

SI2 351 100.0% 0 .0% 351 100.0% 

SI3 351 100.0% 0 .0% 351 100.0% 

SI4 350 99.7% 1 .3% 351 100.0% 
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SI5 350 99.7% 1 .3% 351 100.0% 

FC1 351 100.0% 0 .0% 351 100.0% 

FC2 351 100.0% 0 .0% 351 100.0% 

FC3 351 100.0% 0 .0% 351 100.0% 

FC4 351 100.0% 0 .0% 351 100.0% 

FC5 351 100.0% 0 .0% 351 100.0% 

SIN1 351 100.0% 0 .0% 351 100.0% 

SIN2 351 100.0% 0 .0% 351 100.0% 

SIN3 351 100.0% 0 .0% 351 100.0% 

SIN4 351 100.0% 0 .0% 351 100.0% 

SIN5 351 100.0% 0 .0% 351 100.0% 

CSE1 351 100.0% 0 .0% 351 100.0% 

CSE2 351 100.0% 0 .0% 351 100.0% 

CSE3 351 100.0% 0 .0% 351 100.0% 

CSE4 351 100.0% 0 .0% 351 100.0% 

CSE5 351 100.0% 0 .0% 351 100.0% 

ANX1 351 100.0% 0 .0% 351 100.0% 

ANX2 351 100.0% 0 .0% 351 100.0% 

ANX3 351 100.0% 0 .0% 351 100.0% 

ANX4 351 100.0% 0 .0% 351 100.0% 

BI1 351 100.0% 0 .0% 351 100.0% 

BI2 351 100.0% 0 .0% 351 100.0% 

BI3 351 100.0% 0 .0% 351 100.0% 

BI4 351 100.0% 0 .0% 351 100.0% 

BI5 351 100.0% 0 .0% 351 100.0% 
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Appendix F: Normality Test  

 

Descriptive Statistics  

 

N 
Statistic 

Minimu
m 

Statisti

c 

Maximu
m 

Statistic 

Mean 
Statistic 

Std. 
Deviation 
Statistic 

Skewnes
s 

Statistic 

Std. Error 

Z-
Skewn

ess 
 

Kurtosis 
Statistic 

Std. 

Error Z-

kurtosis 

PE1 351.00 1.00 7.00 4.35 2.22 -0.28 0.13 -2.16 -1.52 0.26 -5.84 

PE2 351.00 1.00 7.00 4.44 2.18 -0.35 0.13 -2.69 -1.44 0.26 -5.56 

PE3 351.00 1.00 7.00 4.43 2.28 -0.36 0.13 -2.76 -1.51 0.26 -5.80 

PE4 351.00 1.00 7.00 4.35 2.14 -0.32 0.13 -2.47 -1.45 0.26 -5.57 

PE5 351.00 1.00 7.00 4.43 1.97 -0.16 0.13 -1.26 -1.47 0.26 -5.66 

PE6 351.00 1.00 7.00 4.23 2.23 -0.27 0.13 -2.07 -1.53 0.26 -5.89 

EE1 351.00 1.00 7.00 4.28 2.11 -0.24 0.13 -1.85 -1.43 0.26 -5.48 

EE2 351.00 1.00 7.00 4.33 2.06 -0.25 0.13 -1.91 -1.37 0.26 -5.28 

EE3 351.00 1.00 7.00 4.36 2.01 -0.26 0.13 -2.02 -1.43 0.26 -5.50 

EE4 351.00 1.00 7.00 4.42 2.27 -0.30 0.13 -2.32 -1.54 0.26 -5.91 

EE5 351.00 1.00 7.00 4.34 2.03 -0.32 0.13 -2.45 -1.46 0.26 -5.61 

EE6 351.00 1.00 7.00 4.44 2.10 -0.33 0.13 -2.50 -1.44 0.26 -5.54 

SE1 351.00 1.00 7.00 4.52 2.05 -0.37 0.13 -2.84 -1.39 0.26 -5.33 

SE2 351.00 1.00 7.00 4.47 2.02 -0.36 0.13 -2.79 -1.35 0.26 -5.17 

SE3 351.00 1.00 7.00 4.49 2.11 -0.35 0.13 -2.71 -1.50 0.26 -5.77 

SE4 351.00 1.00 7.00 4.24 2.12 -0.25 0.13 -1.89 -1.49 0.26 -5.73 

SE5 351.00 1.00 7.00 4.29 2.10 -0.31 0.13 -2.38 -1.43 0.26 -5.49 

SF1 351.00 1.00 7.00 4.43 2.17 -0.35 0.13 -2.72 -1.46 0.26 -5.60 

SF2 351.00 1.00 7.00 4.57 2.21 -0.36 0.13 -2.77 -1.48 0.26 -5.68 
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SF3 351.00 1.00 7.00 4.57 2.26 -0.34 0.13 -2.63 -1.56 0.26 -5.99 

SF4 351.00 1.00 7.00 4.09 1.88 -0.26 0.13 -2.01 -1.23 0.26 -4.75 

SI1 351.00 1.00 7.00 3.57 1.90 0.34 0.13 2.63 -1.08 0.26 -4.17 

SI2 351.00 1.00 7.00 3.49 1.87 0.38 0.13 2.95 -1.05 0.26 -4.03 

SI3 351.00 1.00 7.00 3.58 1.95 0.35 0.13 2.69 -1.19 0.26 -4.59 

SI4 351.00 1.00 7.00 3.58 1.97 0.37 0.13 2.86 -1.39 0.26 -5.36 

SI5 351.00 1.00 7.00 3.53 1.84 0.34 0.13 2.62 -1.15 0.26 -4.42 

FC1 351.00 1.00 7.00 4.30 1.93 -0.22 0.13 -1.65 -1.35 0.26 -5.18 

FC2 351.00 1.00 7.00 4.50 2.10 -0.31 0.13 -2.36 -1.44 0.26 -5.53 

FC3 351.00 1.00 7.00 4.45 2.15 -0.26 0.13 -1.97 -1.46 0.26 -5.62 

FC4 351.00 1.00 7.00 4.40 2.09 -0.30 0.13 -2.34 -1.39 0.26 -5.34 

FC5 351.00 1.00 7.00 4.44 2.04 -0.30 0.13 -2.33 -1.43 0.26 -5.51 

SIN1 351.00 1.00 7.00 4.25 1.98 -0.35 0.13 -2.68 -1.36 0.26 -5.22 

SIN2 351.00 1.00 7.00 4.32 1.94 -0.29 0.13 -2.23 -1.32 0.26 -5.09 

SIN3 351.00 1.00 7.00 4.36 1.94 -0.37 0.13 -2.84 -1.34 0.26 -5.15 

SIN4 351.00 1.00 7.00 4.38 2.05 -0.35 0.13 -2.66 -1.41 0.26 -5.41 

SIN5 351.00 1.00 7.00 4.35 2.04 -0.28 0.13 -2.16 -1.40 0.26 -5.38 

CSE1 351.00 1.00 7.00 4.00 2.12 -0.09 0.13 -0.72 -1.52 0.26 -5.86 

CSE2 351.00 1.00 7.00 4.10 2.13 -0.10 0.13 -0.74 -1.54 0.26 -5.92 

CSE3 351.00 1.00 7.00 3.93 2.16 -0.01 0.13 -0.11 -1.54 0.26 -5.94 

CSE4 351.00 1.00 7.00 4.35 2.02 -0.11 0.13 -0.83 -1.47 0.26 -5.64 

CSE5 351.00 1.00 7.00 4.28 2.04 -0.12 0.13 -0.90 -1.49 0.26 -5.74 

ANX1 351.00 1.00 7.00 3.67 2.09 0.13 0.13 1.02 -1.51 0.26 -5.80 

ANX2 351.00 1.00 7.00 3.73 2.12 0.15 0.13 1.15 -1.53 0.26 -5.87 

ANX3 351.00 1.00 7.00 3.73 2.10 0.13 0.13 0.98 -1.52 0.26 -5.83 

ANX4 351.00 1.00 7.00 3.83 2.16 0.15 0.13 1.14 -1.55 0.26 -5.96 

BI1 351.00 1.00 7.00 4.39 2.13 -0.36 0.13 -2.78 -1.47 0.26 -5.64 

BI2 351.00 1.00 7.00 4.28 2.11 -0.34 0.13 -2.58 -1.43 0.26 -5.50 

BI3 351.00 1.00 7.00 4.26 2.09 -0.36 0.13 -2.77 -1.40 0.26 -5.37 
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BI4 351.00 1.00 7.00 4.25 2.04 -0.29 0.13 -2.20 -1.42 0.26 -5.46 

BI5 351.00 1.00 7.00 4.31 2.07 -0.29 0.13 -2.23 -1.41 0.26 -5.44 
Valid N 
(listwis
e) 

351.00 
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Appendix G: 

Discriminant validity 

Discriminant validity was tested by using average of variance extracted (AVE) and square of correlation. This testing had 

been carried out in two steps: 

(i) In order to calculate average of variance extracted (AVE) the variance extracted was calculated by applying the 

following equation ∑ (SMC
2
)/ ∑ (SMC

2
) + ∑ej, while SMC is short of squared square correlation and e is the 

short of error (tables 1.0) 

(ii) Calculate square of correlation table 3.0 

(iii) Compare value of AVE of each pair of constructs with the square of correlation of such constructs, since value of 

AVE must be greater than value of correlation square. 

The results of this testing revealed that the discriminant was supported, since the value of AVE for each pair of constructs 

was greater than the correlation square for such constructs (tables 2 and 3).  
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Table 1: Variance extracted for latent variables 

observed variables SMC SMC2 error 
variance 
extracted (VE) 

PE2 0.91 0.83 0.02   

PE3 0.92 0.85 0.03   
PE4 0.92 0.84 0.02   

performance 
expectancy  2.75 2.52 0.07 0.97  

EE5 0.93 0.86 0.02   

EE6 0.94 0.88 0.02   

effort expectancy 1.86 1.74 0.05 0.97  

SIN1 0.87 0.76 0.03   

SIN2 0.87 0.76 0.03   

SIN3 0.91 0.83 0.03   

system interactivity 2.65 2.35 0.09 0.97  

ANX1 0.96 0.91 0.02   

ANX2 0.97 0.95 0.02   

ANX3 0.97 0.94 0.02   

ANX4 0.92 0.84 0.02   

computer anxiety 3.81 3.63 0.08 0.98  

CSE1 0.96 0.93 0.03   

CSE3 0.89 0.79 0.03   

computer efficacy 1.85 1.72 0.06 0.97  

FC1 0.88 0.77 0.03   

FC2 0.92 0.84 0.03   

FC3 0.90 0.81 0.03   
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FC5 0.86 0.74 0.03   

facilitating conditions 3.55 3.15 0.12 0.96  

SF1 0.94 0.89 0.02   

SF2 0.92 0.85 0.02   

SF4 0.81 0.66 0.03   

system flexibility 2.68 2.40 0.07 0.97  

SI3 0.96 0.92 0.03   

SI4 0.79 0.62 0.03   

social influence 1.74 1.53 0.06 0.97  

SE1 0.92 0.85 0.03   

SE2 0.90 0.82 0.03   

system enjoyment 1.83 1.67 0.06 0.94 

 

Table 2: Matrix correlation     

          

  SEN SIN SI SF FC CSE ANX EE PE 

SEN 1         

SIN 0.554 1        

SI 0.254 0.275 1       

SF 0.78 0.599 0.288 1      

FC 0.763 0.583 0.279 0.785 1     

CSE 0.787 0.61 0.298 0.761 0.747 1    

ANX -0.789 -0.576 -0.279 -0.779 -0.741 -0.792 1   

EE 0.808 0.628 0.276 0.762 0.836 0.781 -0.775 1  

PE 0.785 0.602 0.26 0.749 0.724 0.73 -0.777 0.784 1 
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Table 3: Correlation square   

  SEN SIN SI SF FC CSE ANX EE PE 

SEN 1         

SIN 0.306916 1        

SI 0.064516 0.075625 1       

SF 0.6084 0.358801 0.082944 1      

FC 0.582169 0.339889 0.077841 0.616225 1     

CSE 0.619369 0.3721 0.088804 0.579121 0.558009 1    

ANX 0.622521 0.331776 0.077841 0.606841 0.549081 0.627264 1   

EE 0.652864 0.394384 0.076176 0.580644 0.698896 0.609961 0.600625 1  

PE 0.616225 0.362404 0.0676 0.561001 0.524176 0.5329 0.603729 0.614656 1 

 

Table 4: average of variance extracted (AVE)  
 

  SEN SIN SI SF FC CSE ANX EE PE 

SEN 1         

SIN 0.954 1        

SI 0.955 0.966 1       

SF 0.957 0.969 0.97 1      

FC 0.953 0.964 0.965 0.968 1     

CSE 0.957 0.968 0.969 0.972 0.967 1    

ANX 0.962 0.974 0.975 0.977 0.973 0.977 1   

EE 0.958 0.97 0.971 0.973 0.967 0.973 0.978 1  

PE 0.958 0.969 0.97 0.973 0.968 0.972 0.978 0.974 1 
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Appendix H 

1- Loading and errors 

Standardized Regression Weights: (Group number 1 - Default model) 

   Estimate 

EE <--- SIN .113 

EE <--- ANX -.120 

EE <--- CSE .121 

EE <--- SEN .250 

EE <--- FC .400 

PE <--- CSE .001 

PE <--- SEN .251 

PE <--- SF .126 

PE <--- EE .236 

PE <--- SIN .100 

PE <--- ANX -.240 

BI <--- FC .284 

BI <--- SF .230 

BI <--- SI .096 

BI <--- SEN .187 

BI <--- PE .113 

BI <--- EE .212 

ANX2 <--- ANX .987 

ANX1 <--- ANX .977 

CSE3 <--- CSE .944 

FC2 <--- FC .957 

SF1 <--- SF .972 
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   Estimate 

SI3 <--- SI .981 

SIN2 <--- SIN .934 

SE2 <--- SEN .950 

SE1 <--- SEN .961 

SF4 <--- SF .901 

FC5 <--- FC .928 

SIN1 <--- SIN .933 

CSE1 <--- CSE .981 

SF2 <--- SF .959 

SI4 <--- SI .886 

ANX4 <--- ANX .957 

ANX3 <--- ANX .984 

FC1 <--- FC .935 

PE3 <--- PE .961 

PE2 <--- PE .954 

PE4 <--- PE .958 

EE6 <--- EE .969 

EE5 <--- EE .962 

SIN3 <--- SIN .955 

FC3 <--- FC .948 

BI3 <--- BI .966 

BI2 <--- BI .961 

BI1 <--- BI .943 
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Regression Weights: (Group number 1 - Default model) 

   Estimate S.E. C.R. P Label 

EE <--- SIN .122 .039 3.098 .002 par_8 

EE <--- ANX -.113 .049 -2.288 .022 par_9 

EE <--- CSE .115 .052 2.203 .028 par_11 

EE <--- SEN .254 .057 4.439 *** par_15 

EE <--- FC .432 .054 8.003 *** par_23 

PE <--- CSE .001 .062 .011 .991 par_10 

PE <--- SEN .269 .072 3.753 *** par_16 

PE <--- SF .122 .058 2.086 .037 par_24 

PE <--- EE .248 .069 3.594 *** par_25 

PE <--- SIN .114 .048 2.390 .017 par_28 

PE <--- ANX -.238 .060 -3.983 *** par_29 

BI <--- FC .318 .043 7.467 *** par_12 

BI <--- SF .220 .033 6.642 *** par_13 

BI <--- SI .101 .020 5.030 *** par_14 

BI <--- SEN .197 .039 5.002 *** par_17 

BI <--- PE .111 .033 3.346 *** par_18 

BI <--- EE .219 .043 5.121 *** par_19 

ANX2 <--- ANX 1.011 .015 75.679 *** par_1 

ANX1 <--- ANX .987 .015 65.384 *** par_2 

CSE3 <--- CSE 1.000     

FC2 <--- FC 1.113 .029 37.588 *** par_3 

SF1 <--- SF .997 .022 46.031 *** par_4 

SI3 <--- SI 1.000     

SIN2 <--- SIN 1.000     

SE2 <--- SEN 1.000     

SE1 <--- SEN 1.030 .027 38.078 *** par_5 
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   Estimate S.E. C.R. P Label 

SF4 <--- SF .798 .025 32.335 *** par_6 

FC5 <--- FC 1.047 .032 33.187 *** par_7 

SIN1 <--- SIN 1.022 .031 32.976 *** par_20 

CSE1 <--- CSE 1.019 .026 39.840 *** par_21 

SF2 <--- SF 1.000     

SI4 <--- SI .912 .065 14.011 *** par_22 

ANX4 <--- ANX 1.002 .020 52.270 *** par_26 

ANX3 <--- ANX 1.000     

FC1 <--- FC 1.000     

PE3 <--- PE 1.068 .025 43.542 *** par_27 

PE2 <--- PE 1.013 .022 41.663 *** par_30 

PE4 <--- PE 1.000     

EE6 <--- EE 1.044 .024 44.328 *** par_31 

EE5 <--- EE 1.000     

SIN3 <--- SIN 1.022 .029 35.793 *** par_32 

FC3 <--- FC 1.130 .031 36.140 *** par_33 

BI3 <--- BI .997 .021 46.476 *** par_55 

BI2 <--- BI 1.000     

BI1 <--- BI .991 .025 40.244 *** par_56 
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2- Model fit measures  

CMIN 

Model NPAR CMIN DF P CMIN/DF 

Default model 94 348.919 312 .074 1.118 

Saturated model 406 .000 0   

Independence model 28 16103.583 378 .000 42.602 

 

 

RMR, GFI 

Model RMR GFI AGFI PGFI 

Default model .065 .937 .918 .720 

Saturated model .000 1.000   

Independence model 2.820 .076 .008 .071 

 

Baseline Comparisons 

Model 
NFI 

Delta1 

RFI 

rho1 

IFI 

Delta2 

TLI 

rho2 
CFI 

Default model .978 .974 .998 .997 .998 

Saturated model 1.000  1.000  1.000 

Independence model .000 .000 .000 .000 .000 
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RMSEA 

Model RMSEA LO 90 HI 90 PCLOSE 

Default model .018 .000 .028 1.000 

Independence model .345 .340 .349 .000 
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Appendix L: 

Table 1.0 Chi-square statistics 

  

df 
P = 
0.05  

P = 
0.01  

P = 
0.001  

1 3.84 6.64 10.83 

2 5.99 9.21 13.82 

3 7.82 11.35 16.27 

4 9.49 13.28 18.47 

5 11.07 15.09 20.52 

6 12.59 16.81 22.46 

7 14.07 18.48 24.32 

8 15.51 20.09 26.13 

9 16.92 21.67 27.88 

10 18.31 23.21 29.59 

11 19.68 24.73 31.26 

12 21.03 26.22 32.91 

13 22.36 27.69 34.53 

14 23.69 29.14 36.12 

15 25 30.58 37.7 

16 26.3 32 39.25 

17 27.59 33.41 40.79 

18 28.87 34.81 42.31 

19 30.14 36.19 43.82 

20 31.41 37.57 45.32 

21 32.67 38.93 46.8 

22 33.92 40.29 48.27 

23 35.17 41.64 49.73 

24 36.42 42.98 51.18 

25 37.65 44.31 52.62 
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26 38.89 45.64 54.05 

27 40.11 46.96 55.48 

28 41.34 48.28 56.89 

29 42.56 49.59 58.3 

30 43.77 50.89 59.7 

31 44.99 52.19 61.1 

32 46.19 53.49 62.49 

33 47.4 54.78 63.87 

34 48.6 56.06 65.25 

35 49.8 57.34 66.62 

36 51 58.62 67.99 

37 52.19 59.89 69.35 

38 53.38 61.16 70.71 

39 54.57 62.43 72.06 

40 55.76 63.69 73.41 

41 56.94 64.95 74.75 

42 58.12 66.21 76.09 

43 59.3 67.46 77.42 

44 60.48 68.71 78.75 

45 61.66 69.96 80.08 

46 62.83 71.2 81.4 

47 64 72.44 82.72 

48 65.17 73.68 84.03 

49 66.34 74.92 85.35 

50 67.51 76.15 86.66 
51 68.67 77.39 87.97 

52 69.83 78.62 89.27 

53 70.99 79.84 90.57 

54 72.15 81.07 91.88 

55 73.31 82.29 93.17 

56 74.47 83.52 94.47 

57 75.62 84.73 95.75 

58 76.78 85.95 97.03 
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59 77.93 87.17 98.34 

60 79.08 88.38 99.62 

61 80.23 89.59 100.88 

62 81.38 90.8 102.15 

63 82.53 92.01 103.46 

64 83.68 93.22 104.72 

65 84.82 94.42 105.97 

66 85.97 95.63 107.26 

67 87.11 96.83 108.54 

68 88.25 98.03 109.79 

69 89.39 99.23 111.06 

70 90.53 100.42 112.31 

71 91.67 101.62 113.56 

72 92.81 102.82 114.84 

73 93.95 104.01 116.08 

74 95.08 105.2 117.35 

75 96.22 106.39 118.6 

76 97.35 107.58 119.85 

77 98.49 108.77 121.11 

78 99.62 109.96 122.36 

79 100.75 111.15 123.6 

80 101.88 112.33 124.84 

81 103.01 113.51 126.09 

82 104.14 114.7 127.33 

83 105.27 115.88 128.57 

84 106.4 117.06 129.8 

85 107.52 118.24 131.04 

86 108.65 119.41 132.28 

87 109.77 120.59 133.51 

88 110.9 121.77 134.74 

89 112.02 122.94 135.96 

90 113.15 124.12 137.19 

91 114.27 125.29 138.45 
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92 115.39 126.46 139.66 

93 116.51 127.63 140.9 

94 117.63 128.8 142.12 

95 118.75 129.97 143.32 

96 119.87 131.14 144.55 

97 120.99 132.31 145.78 

98 122.11 133.47 146.99 

99 123.23 134.64 148.21 

100 124.34 135.81 149.48 

 

 

Table 2.0: Mahalanobis Distance (D
2
) 

49.33225100222466 

58.28293589423599 

71.26301643871446 

53.53890065235184 

69.72984662454024 

78.40567381911032 

72.03785623134448 

77.50479862062132 

53.74078775512097 
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71.19054781734073 

76.18760581510475 

57.964479828433674 

80.5300158775027 

52.66536537567762 

71.33577425235201 

83.22633563846256 

83.70835436441199 

74.44955628343992 

62.307379270557846 

59.66980910564004 

49.13493873920147 

35.56760570015083 

36.54834656765777 

47.13290603505391 

75.94894203934737 

55.245229934800435 
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41.94108275221369 

53.989604037087524 

41.49501493506418 

81.752335601301 

52.17892110699728 

54.53103381569707 

56.246518877547494 

22.114137529604086 

41.605854944234416 

62.21755701410208 

55.888063627830164 

70.08819897340774 

79.89064250262459 

70.74199958201561 

85.81670392609774 

58.70004265534363 

35.54948550004322 
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35.87176902005299 

60.00052257386501 

44.34264305337467 

35.11836624115479 

30.862210867391443 

32.45794378239801 

68.3521312952267 

75.80010743866134 

33.99956995654795 

40.48509432759577 

64.4164810026907 

55.66087889297851 

38.70608586399047 

30.164765842689555 

82.81301238952383 

68.3539816922508 

54.861761701087445 
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33.82406558214293 

31.231002558442672 

47.9691237217195 

31.66670370675519 

21.908266054824775 

44.72966663710408 

40.017707088224206 

39.0717977179588 

40.18154219798967 

61.55938911170982 

47.353258800244475 

36.29674931615921 

45.86296287769061 

44.83978982751978 

39.597908101311376 

53.560043019136444 

47.15361689981104 
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20.66844274387075 

42.18266373731222 

50.575598158711834 

49.6140404067935 

22.013935354300806 

44.34177245933095 

33.25381930784492 

71.12962980591514 

52.72323191812083 

55.46786820507521 

34.51618934914592 

38.531125592657745 

44.400720386480515 

49.95583654763574 

57.44332082535085 

53.93500528476924 

35.72727239123674 
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38.359706038707614 

45.45036129155303 

39.43479674081754 

72.07283530662751 

36.6934184714769 

75.59850762028015 

52.411018816977304 

52.5634386387863 

45.827554681405 

55.04399376937736 

62.0438067512624 

48.65394061403552 

47.74306281915021 

47.52875919126444 

52.65963874193303 

47.91699046480417 

41.5579459816714 



274 

 

42.61757664028686 

36.72352210957323 

31.8152140602589 

49.978486072189504 

46.47973890309127 

41.11291598068236 

66.09884914448635 

38.58404706388905 

44.684778564943954 

42.60383295466191 

29.003716147682145 

37.29372006459839 

64.80905573076495 

29.245067567229867 

68.09915200687107 

42.43661920358878 

40.99209557084546 
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36.779663520801485 

64.525458525894 

52.043107829099064 

75.24061473556246 

26.691298499051435 

38.155080703323094 

31.26362339102145 

53.322091104622665 

76.34329020903972 

56.61223866387179 

50.34472467850151 

49.64427517740981 

50.298010150852015 

51.39770055522871 

53.209591711601 

34.95042883703864 

41.38831493395454 
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34.23550346242184 

61.265226385458355 

27.499529825789438 

29.717216083645358 

71.29863096226109 

43.704362990296865 

43.52436712447225 

49.19931120453767 

49.6795950861712 

70.95432543612638 

25.403504541015543 

26.68862853808997 

50.979719310076504 

45.365348349318296 

32.974842727215226 

52.1432405608069 

21.772838362394182 
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28.899816000454106 

61.183339024364216 

35.131721351889375 

41.427155476630745 

34.969428328742495 

62.095264253682515 

26.973850444340925 

50.74210154147641 

39.37037858345033 

32.53943920620424 

35.15906364034583 

69.82168547171466 

60.877212487498156 

71.71918442206416 

61.01605751997425 

28.378971808004042 

50.798466576366806 
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31.103005393492165 

43.23711708798233 

36.800188804277845 

52.908916273049385 

34.73966531572105 

41.531680357520365 

46.42442414197826 

62.52021753194018 

53.4494507977009 

31.35962644299271 

59.588046263339166 

68.89833220808114 

56.36719901414521 

36.894833660118096 

50.66566713913742 

64.71756461896629 

46.19674692816728 
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56.22468963445437 

43.573722167316966 

53.84876461732614 

58.739234457816 

42.6333703115612 

31.782512067978722 

59.92392077012681 

36.653632936471446 

40.122969414212456 

55.56498049076979 

52.76281324756646 

49.21568846509198 

42.07711114458541 

63.94017395622177 

44.906590183185614 

52.13789642215895 

39.72269823532506 
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58.27821114449891 

34.33840913139138 

30.65735326577669 

45.51177194821735 

46.92274709978861 

52.46775591969813 

51.03045371827381 

55.68770510829255 

31.15856917139861 

61.70389396091889 

72.82240335301347 

52.8242125284899 

33.55815934968405 

25.323110717662033 

39.97455676111034 

35.59239699579144 

49.476721747804305 
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47.71721976844406 

76.86559577387777 

50.86029640413429 

59.83524524178358 

30.24222921372401 

63.023974443050115 

62.74536856779606 

80.87472582718867 

56.001587569758826 

81.1522852292595 

53.92959907323661 

37.91066380335773 

27.595808917920635 

66.26978692504642 

38.529748303965114 

37.2945354778158 

45.649571329591936 
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60.89172819029967 

32.351582956412926 

66.15103050375961 

51.66168761975995 

72.33371939826196 

57.545923643110214 

42.34316400529215 

53.688456686211474 

24.41202425939051 

38.55093561389499 

59.132747262606856 

23.63531769419264 

50.19378867242065 

43.61539409064842 

27.202548999876385 

39.534438315691204 

45.83885460325922 
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35.565709574426116 

38.977231882345194 

38.57430752016975 

34.722951128017854 

33.300033816721964 

55.9593528825055 

42.18026371183304 

50.92819596508249 

33.85218091268921 

35.03332855188221 

51.5404346785646 

42.47745854701706 

59.17682505006146 

21.608777173292307 

45.30054417552252 

52.71394723193866 

61.84126111580452 
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31.5727082832075 

32.76568032873425 

54.12964762598068 

35.93619991321814 

46.779835030963184 

46.060850700976864 

48.5262245709106 

60.43579895929671 

29.691149564636287 

57.51441484660475 

39.48032462944438 

54.06013693031722 

31.696451041478003 

29.76890434935665 

42.044076409313064 

41.988844486774624 

67.33507300604502 
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50.27487469121302 

59.29708714503921 

47.91010120347372 

52.36808495189069 

38.54475476106475 

44.20293530701117 

46.276348512096895 

79.03261458319 

38.31602875835226 

45.55611919165003 

53.25698068908041 

53.457336726606606 

40.18528705104422 

55.368927123982886 

76.30199624802236 

68.55166314678046 

58.72257942905553 
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62.803944141391376 

41.580541183729906 

48.10650530613475 

45.94919873088155 

49.447691035885 

68.02369718164984 

44.136618243746575 

38.99927252791743 

43.3442274397612 

45.26864056724949 

39.46757668798724 

35.21988292336709 

45.515456477864326 

35.41462139796169 

40.13432224027277 

64.55364141482652 

60.311119258278644 
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61.37633074199829 

61.123014126293754 

52.55409136048869 

61.587112265461606 

85.46151156507997 

71.36905101102825 

72.43179205250453 

53.89442375969334 

72.12230498757758 

80.33898490177064 

47.45560285663668 

68.42319055197946 

81.49108247398577 

58.15036040984998 

35.792449926910585 

76.05430133536201 

71.53481895174875 
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77.78329621288225 

40.64816008823261 

49.33225100222466 
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