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Abstract 

Recently, with the proliferation of internet technology, e-learning has become one of the 

important educational technologies in higher educational institutions. Nevertheless, the success 

of e-learning systems highly depends on the students’ acceptance of such systems. The purpose 

of this study is threefold. First, to analyze the most widely used external factors of the 

Technology Acceptance Model (TAM) concerning the e-learning adoption and acceptance 

studies. In that, a quantitative research approach comprising of 120 significant published 

studies from the last twelve years was conducted in order to carry out a systematic review. As a 

result, the most extensively used external factors of TAM were identified, namely: computer 

self-efficacy, subjective/social norm, perceived enjoyment, system quality, information quality, 

content quality, accessibility, and computer playfulness. Second, to develop a new model by 

extending the TAM with the most widely used factors. Third, to validate the new model using 

the partial least squares-structural equation modelling (PLS-SEM) approach, which fits well 

with the purpose of our study. Data were collected using a questionnaire survey from five 

different universities that have already implemented the e-learning system in the United Arab 

of Emirates (UAE). The total number of participants in the study is 435 students. Results 

indicated that system quality, computer self-efficacy, and computer playfulness have a 

significant impact on students’ perceived ease of use of e-learning systems. In addition, 

information quality, perceived enjoyment, and accessibility have a positive influence on 

students’ perceived ease of use and perceived usefulness of e-learning systems. Furthermore, 

perceived usefulness and perceived ease of use have led to an increase in the students’ 
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intention to use e-learning systems. Implications, limitations, and future research are also 

discussed. 
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 ملخص

 مؤسسات في الهامة التعليمية التقنيات أحد الإلكتروني التعليم أصبح ، الإنترنت تكنولوجيا انتشار مع ، الأخيرة الآونة في

 من الغرض. الأنظمة لهذه الطلاب قبول على كبير حد إلى الإلكتروني التعلم أنظمة نجاح يعتمد ، ذلك ومع. العالي التعليم

ا  الأكثر الخارجية العوامل تحليل ، أولاا . اهداف ثلاثة هو الدراسة هذه  يتعلق فيما التكنولوجيا قبول نموذج في استخداما

 من هامة منشورة دراسة 120 يضم كمي بحث منهج إجراء تم ، ذلك في. وقبوله الإلكتروني التعلم اعتماد بدراسة

 الخارجية العوامل تحديد تم ، لذلك ونتيجة. استقصائية دراسة إجراء أجل من الماضية الأخيرة عشرة الاثنتي السنوات

ا الأكثر  وجودة المعلومات، جودة النظام، جودة التمتع، الاجتماعي، التأثير ،للحاسوب الذاتية الكفاءة) وهي استخداما

توسيع خلال من جديد نموذج لتطوير ، ثانيا. (الحاسوب متعة استخدام الوصول، وإمكانية المحتوى،  الأكثر العوامل مع 

 ،ثالبح فرضيات لدراسة البنائية معادلةبال نمذجةال باستخدام التكنولوجيا قبولنموذج  نموذج التحقق ، ثالثاا. استخداما

ا يتوافق والذي  قامت مختلفة جامعات خمس من استبيان مسح باستخدام البيانات جمع تم. دراستنا من الغرض مع جيدا

 هو الدراسة في للمشاركين الإجمالي العدد. المتحدة العربية الإمارات دولة في الإلكتروني التعلم نظام بتطبيق بالفعل

 الذاتية والكفاءة النظام، جودة على إيجابي تأثير هناك كان أن إلى النتائج أشارت. طالباا أربعمائة وخمسة وثلاثون

 ذلك، إلى وبالإضافة. الإلكتروني التعلم أنظمة لاستخدام الطلاب إدراك سهولة على الحاسوب متعة استخدامو ،للحاسوب

 التعلم نظام لفائدة الطلاب استخدام سهولة على إيجابيا تأثيرا الوصول وإمكانية بها والتمتع المعلومات جودة أثرت

 نية زيادة إلى أدت المتوقعة الاستخدام وسهولة ،المتوقعة الفائدة فإن ذلك، على وعلاوة. المدركة وفائدته الإلكتروني

 الطلاب نية على يؤثر عامل أهم هي الاستخدام سهولة أن تبين فقد ذلك، ومع الإلكتروني؛ التعلم نظم استخدام في الطلاب

                                      .الإلكتروني التعلم للنظم الفعلي واستخدامهم
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Chapter One 

 

Introduction 

 

 
A complete overview is presented in this chapter. The problem definition is discussed and 

research motivations are explained. The research aim is described clearly. A short 

explanation of the research questions is given, along with the methodology employed. 

Finally, dissertation outline and chapters description are given.  

 

1.1 Overview 

Because of the developments in Informational Technology, E-learning has become a widely 

recognized method of higher education learning all over the world. This study concentrates 

on the acceptance of E-learning by students as an effective tool. E-learning is effectively 

implemented when there is an understanding of end-user acceptance process. Hence, this 

study concentrated on studying the acceptance of E-learning approach among students in the 

UAE universities. The purpose of this research was to offer a group of factors, on the basis of 

prevailing theories, that should be taken into account when planning an E-learning activity 

and which should be put forward to E-learning studying in universities of the UAE. The basic 

framework of the study was the Technology Acceptance Model, which was appropriate for 

obtaining the research aims.  

 

1.2 Problem Definition 

The part played by E-learning in the higher educational institutions in different universities 

across the globe has been examined in several research studies. A critical factor that should 
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be considered before using E-learning is the attitudes of students. The literature did not 

sufficiently consider the attitudes of students from the UAE universities. This study will 

examine the attitudes of students with respect to the use of E-learning in the higher 

educational setting in five universtites in UAE. The study analyzes the most extensively used 

external factors of Technology Acceptance Model (TAM) in terms of E-learning adoption 

and acceptance. Eight external factors (Computer self-efficacy, Subjective/ Social  norm, 

Enjoyment, System Quality, Information Quality, Content Quality, Accessibility, and 

Computer Playfulness)  are evaluated in this study as these factors are considered to have an 

impact on students’ perceived ease of use, perceived usefulness, attitudes, intention to use 

and actual use of the E-learning systems. The participants were chosen from those 

universities which have successfully implemented E-learning systems.  

 

 

1.3 Motivations 

Electronic learning (E-learning) is fast becoming an essential method that is widely used and 

implemented by educational institutes and universities across the globe (Mohammadi, 2015). 

It is argued by (Al-Rahmi et al., 2018) that e-learning provides students with a virtual 

atmosphere in which students take part in several activities. Hence, it is evident that there are 

extensive benefits of e-learning system for its users. E-learning system has been used 

efficiently and has offered extensive benefits in developed countries, where the physical 

presence and the geographical gap could be bridged. However, the e-learning system in 

developing countries has partially or entirely been unsuccessfully adopted, its utilization has 

not been completed, and is considered to be less than the satisfactory level. For instance, the 

United Arab of Emirates (UAE) universities have implemented the e-learning system for 
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several years. However, the factors that affect its acceptance still needs further investigation 

(Alshammari, Ali, & Rosli, 2016).  

The purpose of this dissertation is to analyze the e-learning literature that is linked to various 

studies that employed the Technology Acceptance Model (TAM) in the past few years, and 

to empirically examine the impact of the external factors like computer self-efficacy, 

subjective/social norm, enjoyment, system quality, information quality, content quality, 

accessibility, and computer playfulness on the e-learning adoption. Various studies have been 

carried out on the adoption of e-learning systems in several developed countries (Alharbi & 

Drew, 2014; Alia, 2016; Baleghi-Zadeh, Ayub, Mahmud, & Daud, 2014; Boateng, Mbrokoh, 

Boateng, Senyo, & Ansong, 2016; Haryanto & Kultsum, 2016; Tarhini, Mohammed, & 

Maqableh, 2016). However, there is limited empirical research that concentrates solely on the 

UAE (Al-hawari & Mouakket, 2010; Alshammari et al., 2016). This has motivated us to 

carry out a study for the UAE that fills the gap in the literature, as this country has a 

significantly distinct culture and value system. Furthermore, the UAE is taking short-term 

plan for becoming a smart country, where E-learning is not an exception. This country 

particularly does not have updated statistics regarding the uptake of e-learning. Hence, any 

empirical research that concentrates on the UAE is critical due to these apparent reasons. 

Consequently, our proposed research on the UAE is going to highlight the important reasons 

for uptake; the reasons that can carefully be shared with other regional cultures, and more 

broadly in other cultures that share a few of the parameters used by the study to form its 

deductions. In  addition, recognizing these shared factors is going to help in enhancing the 

capability of researchers and subsequently bring about an improvement in the e-learning 
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adoption rates in their countries by working on the pertinent cultural and social factors that 

facilitate or hamper the adoption process. 

The role played by e-learning in higher educational institutions in different universities 

across the globe has been examined in several research studies. A critical factor that should 

be considered before using the e-learning is the attitudes of students (Ardies, De Maeyer, 

Gijbels, & van Keulen, 2014). The literature did not sufficiently consider the attitudes of 

students from the UAE universities. This study analyzes the most extensively used external 

factors of the Technology Acceptance Model (TAM) in terms of e-learning adoption and 

acceptance. Eight external factors (i.e., system quality, information quality, content quality, 

computer self-efficacy, enjoyment, subjective/social norm, accessibility, and computer 

playfulness) are evaluated in this study as those factors are considered to have an impact on 

the students’ perceived ease of use, perceived usefulness, attitudes, intention to use, and 

actual use of the e-learning systems. The main reason that motivated us to focus on the UAE 

is that the universities in this country have successfully implemented the e-learning system. 

The results of this study can offer essential information to both researchers and educators 

regarding the research trends of e-learning. 

 

 

1.4  Aim of Research 

This study seeks to investigate various groups of the most extensively used external factors 

(Computer self-efficacy, Subjective/ Social  norm, Enjoyment, System Quality, Information 

Quality, Content Quality, Accessibility, and Computer Playfulness) of Technology 

Acceptance Model (TAM) which may have a significant influence on the perceptions of 
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students regarding the acceptance of the E-learning system in the higher educational settings 

in the UAE. The purpose of this study is to fill that gap. The study has the following aims: 

 

1. To assess students’ perspectives toward the use of the E-learning systems that they have 

access to. Specific factors are obtained from the university environment, which may 

influence the student’s attitude and these are recognized in the study.  

2. To examine the most widely used external factors of the Technology Acceptance Model 

(TAM) regarding the adoption and acceptance of E-learning which influences the core beliefs 

that form the structure of TAM. These include perceived usefulness, perceived ease of use, 

attitudes, intention to use, and actual use the E-learning systems. The latest factor obtained 

from the university setting is Strategic Focus, which has not been studied extensively in 

information technology systems, particularly in E-learning studies. Hence, assessing this 

factor as an external variable brings about a novel perspective to the research model. 

University Strategic Focus is indicative of the organizational clarity of strategic goals and 

policies associated with E-learning that should be attained and fulfilled. Other factors that are 

considered in the theoretical model of the study which have been obtained from the literature 

include (Computer self-efficacy, Subjective/ Social  norm, Enjoyment, System Quality, 

Information Quality, Content Quality, Accessibility, and Computer Playfulness). 

3. The purpose of this study also is to examine the specific case of the use of E-learning by 

students, where students organized an E-learning system to play a critical role in the learning 

process. However, it was not successful because the system was not used properly and the 

students were not offered additional resources to fulfill their learning objectives. Analyzing 

such cases allows one to focus on recommendations so that similar initiatives in other Higher 
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Education Institutes can be successful. Therefore, the purpose of this study is to help top 

management and policy makers regarding enhancements that may be needed to improve the 

students’ perspectives toward E-learning, and to enhance their utilization of the system while 

undergoing the learning process.  

4. To study the factors that affect the E-learning system acceptance in the existing literature.   

5. To develop a general extended technology acceptance model (ETAM) for E-learning 

system acceptance?  

6. To validate the developed model through the structural equation model (SEM). 

1.5  Research Questions 

The study aim can be attained by obtaining answers to the research questions given below: 

 What are the factors that affect the E-learning system acceptance? 

 What to extent do the most widely used external factors of Technology Acceptance 

Model (TAM)  affect the E-learning system acceptance?  

 How are the most widely used external factors of Technology Acceptance Model (TAM)  

affect the E-learning system acceptance?  

 

1.6  Methodology 

Firstly, the research methodology involves assessing the state-of-the-art of E-learning with 

respect to the students’ attitudes towards the use of E-learning so that the gaps can be 

recognized and covered. We focus on the attitudes in the students of UAE universities. The 

study is inclined to use a quantitative approach that involves two questionnaire surveys: self-

administered survey distributed to students in The British University in Dubai and University of 

Fujairah and online surveys that are circulated between the students in Abu Dhabi School of 

Management , Skyline University College, and MENA College of Management (MCM). Five 

https://en.wikipedia.org/wiki/Skyline_University_College,_Sharjah
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universities are going to be approached. Out of these, (Abu Dhabi School of Management , 

Skyline University College, University of Fujairah, The British University in Dubai,  and 

MENA College of Management (MCM) are considered as they are the most popular 

universities in UAE. Google forms survey was used to obtain the research data, and the 

survey was emailed to 500 recipients. On the whole, 435 responses were obtained from the 

survey and these were used to test the hypotheses. The hypotheses were developed on the 

basis of prevailing theories, and were also in line with the E-learning context. The 

measurement model was evaluated using structural equation modeling (SEM)  (SmartPLS 

version 3.2.7), which led to the final path model. The constructs of reliability, validity and 

model were then analyzed (IBM SPSS Statistics Version 23). The given thresholds and good 

fit values were used to test the final model. The findings show that validity and reliability 

fulfill the recommended satisfactory rate.  

 

 

 

 

 

1.7 Dissertation Outline 

The dissertation is structured into the following chapters. 

 

Chapter 1: Introduces the study by presenting an overview of the study. The problem 

definition and research motivations are presented. The research objective and research 

questions are stated clearly. The methodology employed is then explained.  

 

https://en.wikipedia.org/wiki/Skyline_University_College,_Sharjah
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Chapter 2: The state-of-the-art E-learning system was assessed in terms of the students’ 

attitudes towards the use of E-learning system. The study discussed the definition of E-

learning as well as the E-learning in educational Institutions. Stress was laid on the inclusion 

and execution of E-learning along with other technological resources. Furthermore, the 

factors that had an impact on the students’ attitudes towards using E-learning system were 

explained. The latest developments and opportunities that emerged while performing this 

survey were also discussed. Finally, the chapter concluded with an extensive review of the 

Technology Acceptance Model (TAM), as well as its history. The chapter also reviews the 

linking Technology Acceptance Model (TAM) to full E-learning systems.  

 

Chapter 3: This chapter puts forward the methodology employed for evaluated the most 

widely applied external factors of Technology Acceptance Model (TAM) in terms of E-

learning implementation. The chapter discusses the development of the research model and 

hypotheses that has served as the theoretical foundation for performing this study. It 

extensively discusses the research hypotheses that are going to be evaluated in this study. 

Finally, it presents a short discussion on the theoretical model elements and research 

hypothesis.  

 

Chapter 4: In this chapter, the methodology employed in the study is presented. The chapter 

provides details of the research questions that the study is going to evaluate. The location 

from where the data has been collected is given. The study participants are presented. In 

addition, the students’ surveys structures are extensively explained.  
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Chapter 5: In this chapter, the study findings are given. The chapter extensively explains the 

way students’ surveys are going to be analyzed. The different analysis techniques that are 

going to fit the study theoretical model to the collected data are presented and the final study 

model is created, and the research hypotheses are validated.  

 

Chapter 6: In this chapter, the conclusion, limitations and the recommendations of the study 

are given, in addition to the future work that may be carried out for future research.  
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Chapter Two 

 

Literature Review  

 
2.1  Overview 

The methodology used to assess the most widely used external factors of Technology 

Acceptance Model (TAM) with respect to E-learning adoption has been presented in this 

chapter. A total of 120 published studies from the last twelve years were considered for 

carrying out a systematic review and analysis. According to the findings, the most 

extensively employed external factors of TAM are Self-Efficacy, Enjoyment, Subjective 

Norm/Social influence, System Quality, Information Quality, Content Quality, Accessibility, 

and Computer Playfulness. The way these external factors influence the five main constructs 

of TAM, i.e. Perceived Ease of Use (PEOU) and Perceived Usefulness (PU), Attitude (ATT), 

Behavioral intention to use (BI), and Actual use (AU) has been examined for different E-

learning technology types and E-learning user types. Keeping in view these external factors 

and the way they affect PU, PEOU, ATT, BI and AU, an Extended Technology Acceptance 

Model (ETAM) was put forward in this study for E-learning system. A statistical meta-

analysis of the technology acceptance model (TAM) used in different fields was carried out 

using 120 published studies, which offered ample data to be authentic. According to the 

findings, TAM is found to be a valid and robust model that is used extensively; however, it is 

applicable to an even wider context. To assess those conditions under which different 

outcomes may be exhibited by TAM, a moderator analysis of user types and usage types was 

carried out. It was deduced in the study that students may be used as substitutes for 

professionals in certain TAM studies, and possibly even in a general context. The worth of 
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meta-analysis as a rigorous substitute for qualitative and narrative literature review 

techniques was also shown.  

2.2  Introduction 

Modern education is affected to a large extent by the Internet and the Information and 

communication technologies. (Sangrà, Vlachopoulos, & Cabrera, 2012) defined E-learning 

as “E-learning is an approach to teaching and learning, representing all or part of the 

educational model applied, that is based on the use of electronic media and devices as tools 

for improving access to training, communication and interaction and that facilitates the 

adoption of new ways of understanding and developing learning.” (Krishnan & Hussin, 

2017). According to (Bates, 1997), when a learning environment is facilitated with 

technologies, an improvement is seen in the quality of learning, availability of training and 

education and cost-effectiveness of education, while the cost of education decreases. Because 

of these advantages, the field of E-learning has gained a lot of importance. However, even 

though the benefits of E-learning have been acknowledged to a large extent, there is still a 

high rate of rejection towards use of E-learning applications. Various technology adoption 

models were created and tested to predict the causes of this high rejection rate. These were: 

Theory of Reasoned Action (TRA), Theory of Planned Behavior (TPB), Technology 

Acceptance Model (TAM), Social Cognitive Theory (SCT), Diffusion of Innovation Theory 

(DOI), and Uniform Theory of Acceptance and Use of Technology (UTAUT) (Tarhini, 

Elyas, Akour, & Al-Salti, 2016). The theoretical model, TAM, is used most extensively in 

the field of Information Systems (IS) to recognize user acceptance of IS applications (Y. Lee, 

Kozar, & Larsen, 2003). Various studies have been carried out to determine end users’ E-

learning adoption and acceptance (Al-Busaidi, 2013; Alkis, Coskunçay, & Yildirim, 2014; 
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Almaiah, Jalil, & Man, 2016; Damnjanovic, Jednak, & Mijatovic, 2015; Pribeanu, Balog, & 

Iordache, 2017) Nonetheless, there is no study that uses a systematic approach to sum up 

these researches. In contrast, there are various studies in the literature that assess general 

technology adoption, without focusing on any particular field or that assess the acceptance 

and adoption in a particular field, such as E-health (Holden & Rada, 2011). This is why a 

systematic review is needed to recognize, evaluate and comprehend the various research 

resources in the context of E-learning (Alkis et al., 2014). To conclude, the study 

systematically reviews and integrates the relevant literature using a meta-analysis (Abdullah 

& Ward, 2016; Wu et al., 2012) to present a more comprehensive analysis of the past studies.  

The key research question of the study was: what are the most widely employed external 

factors of Technology Acceptance Models (TAM) with respect to how E-learning influences 

the intentions of students to employ E-learning system? 

The state-of-the-art of E-learning research is examined in this study, in addition to the 

attitudes of students and teachers in the universities that have adopted E-learning. It also 

seeks to recognize the different difficulties and opportunities of E-learning. The attitudes of 

students’ and teachers with respect to the use of E-learning in the higher education contexts 

are also examined in this study.  

 

2.3  Definition of E-learning  

E-learning has become a significant trend in the educational applications of latest 

technologies. E-learning is defined as “a method of teaching and learning that fully or 

partially signifies the educational model used, based on the use of electronic media and 

devices as tools for enhancing availability of training, communication, and interaction, and 

that helps in accepting novel ways of comprehending and establishing learning” (Sangrà, 
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Vlachopoulos, & Cabrera, 2012). According to (Krishnan & Hussin, 2017), e-learning takes 

place using various forms of technologies and media. An important element of e-learning is 

the use of electronic media, and in present times, e-learning is explained as learning through 

different computational devices, such as computers, mobile phones, tablets, and virtual 

environments (Bates, 1997). Therefore, the learners of e-learning became involved in 

educational activities, employing technology as an intermediate tool for learning. They use 

different devices for this purpose to access data and to communicate with others.  

2.4  E-learning Systems in educational Institutions   

It has been suggested in several UAE universities that e-learning should be used for different 

reasons, and the number of these kinds of tertiary learning opportunities has seen a consistent 

increase. Nonetheless, there has been little research to examine the factors that influence 

university students’ adoption and use of e-learning. Since the mid-1990s, the education sector 

has broadly used the term e-learning. Nevertheless, researchers are yet to agree on the 

definition of e-learning. According to some researchers (Tarhini, Elyas, Akour, & Al-Salti, 

2016), the delivery of teaching materials through electronic media is referred to as the e-

learning, for instance: intranets, extranets, internet, broadcast, and satellite (Y. Lee, Kozar, & 

Larsen, 2003). According to (Al-Busaidi, 2013; Alkis, Coskunçay, & Yildirim, 2014; 

Almaiah, Jalil, & Man, 2016; Damnjanovic, Jednak, & Mijatovic, 2015; Pribeanu, Balog, & 

Iordache, 2017), e-learning is viewed as a web-based learning that employs collaboration, 

web-based communication, training and knowledge transfer so that the values could be added 

to individuals as well as organizations. 

2.5  The Technology Acceptance Model (TAM) 
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The Technology Acceptance Model (TAM) presented by (Holden & Rada, 2011) has been 

employed in various research studies, and therefore, it has become quite significant in the 

literature pertaining to technology acceptance (Alkis et al., 2014). According to the theory, 

two personal beliefs; i.e., perceived usefulness and perceived ease of use are affected by 

external and system-specific factors and predict the attitude towards using a technology. The 

attitude towards using then affects the behavioral intention to use a technology, which 

eventually predicts the actual system use. The traditional definitions of TAM’s constructs are 

presented in Figure 1. 

 

Figure 1. Original Technology Acceptance Model (TAM) by (Davis, 1989) 

 

Davis put forward the Technology Acceptance Model (TAM), which was an extension of the 

Theory of Reasoned Action (TRA) (Sangrà et al., 2012). The model sought to determine the 

user acceptance for information systems. It describes the factors that determine the 

acceptance of the use of computers and pertinent technologies in various technologies and 

user groups. The purpose of TAM is to discover how external factors influence the beliefs, 

attitudes, and intentions by recognizing the limited variables put forward in earlier studies 

with respect to the cognitive and emotional factors of accepting the technology and 

employing TRA as the theoretical foundation for developing the theoretical associations 

among these variables (Krishnan & Hussin, 2017; Rhema, 2013). 
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2.6  Linking Technology Acceptance Model (TAM) to full E-learning systems 

In the previous studies pertaining to Information Technology (IT) acceptance, various 

research themes have been presented which assess the way and the reasons for which people 

accept new technology. The TAM model is a robust predictive model that is appropriate for 

different groups of technologies (Rissa, 2014). Although TAM was established in the USA, it 

has been used and evaluated in different contexts and empirical studies like (B.-C. Lee, 

Yoon, & Lee, 2009).  

According to (Krishnan & Hussin, 2017; B.-C. Lee et al., 2009; Rissa, 2014; Sangrà et al., 

2012), a quantitative research approach comprising of 152 external factors were identified 

and assessed using 107 published articles in the duration of ten years was considered for 

carrying out a systematic review and analysis. The results of their study revealed that self-

efficacy, subjective norm, enjoyment, computer anxiety, and experience were considered the 

most extensively used external factors that extend the TAM in more than 10 of the analyzed 

studies in their study. It has been noticed that the effect of the most widely used external 

factors was limited only to the core beliefs (perceived usefulness and perceived ease of use) 

of TAM. Although (Alavi & Leidner, 2001; Chu & Chen, 2016) achieved significant 

contribution to the existing of body literature, their study does not cover all the related 

studies in the context of the e-learning adoption. As a result, this study aims to analyze the 

studies that were already examined by (Deshpande, Bhattacharya, & Yammiyavar, 2012; Y.-

C. Lee, 2006; Rym, Olfa, & Mélika, 2013; Wang, 2011) as well as other relevant studies that 

were collected based on the inclusion and exclusion criteria of this study. In that, this study is 

more comprehensive and considers more external factors. It aims to develop a new model by 

extending the TAM with the most extensively external factors that achieved significant 
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results in the previous literature. Nevertheless, this new model examines the e-learning 

acceptance and validates the proposed model using the partial least squares-structural 

equation modeling (PLS-SEM). 

  2.7   Data sources and correlation analysis 

In order to achieve the aim of this study, a systematic review has been conducted. This 

review was carried out to assess the resources pertaining to the subject area (i.e., the 

acceptance of e-learning). That is, the e-learning acceptance studies pertaining to the 

extension of TAM with the external factors were analyzed. The studies were identified using 

different keywords that were related to TAM (as demonstrated in Table 1) and by using 

various journals databases (Emerald, IEEE Xplore, ProQuest, ScienceDirect, Springer, Wiley 

& Taylor) and search engines (Google Scholar). By following the search results, 408 studies 

were obtained based on the search terms that are described in Table 2. While performing data 

analysis, low-quality studies were removed from the synthesis, and 54 duplicate results were 

eliminated. Additionally, qualitative studies that did not offer extensive information, like e-

learning outcomes, or those which seemed to depend more on the experience of the 

researcher instead of the field observations were removed.  

Table 4 shows a total of 120 studies fulfilled the inclusion criteria and were included in the 

analyses. These are the same procedures followed by other similar studies (Davis, 1989) in 

conducting a systematic review. 

Keyword search 

"TAM" AND "E-learning" 

"Technology Acceptance Model" AND "E-Learning" 

"Perceived Ease of Use" AND "E-Learning" 

"Perceived Usefulness" AND "E-Learning" 

"TAM" AND "web-based learning" 
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"TAM" AND "online learning" 

Table 1: Keyword search. 

 

 

Journal Databases Frequency 

Emerald 39 

Google Scholar 109 

IEEE 41 

ProQuest 38 

ScienceDirect 74 

Springer 54 

Wiley 23 

Taylor 27 

ASM 3 

Total 408 

Table 2: Initial search results across the databases. 

 

The criteria given below are used when choosing the valid papers to make sure that there is 

consistency in the studies for data analysis: 

 The papers must be published in the last 12 years. 

 The papers should have extended TAM in an empirical study. 

 The papers should have examined adoption or acceptance of e-learning systems. 

 The proper description should be given of the study methodology. 

 The study results should be completed and given.  

 All the constructs presented in the study were joined together to define the external 

factors frequently used once the valid papers were identified. To be confident of the 

power of the association between the external factors and TAM, external factors where 

the connection with TAM was verified and confirmed in four or more analysis were taken 

into account and assessed by the authors. 
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Overall, 239 external factors were identified and assessed in the 120 studies. However, it was 

determined that only eight external factors (computer self-efficacy, subjective/social norm, 

enjoyment, system quality, information quality, content quality, accessibility, and computer 

playfulness) had a relationship with TAM in four or more of the relevant studies as described 

in Table 3. This table shows the distribution of the most external factors across the databases. 

 

External 

factors 

Databases 

Emera

ld 

Googl

e 

Schol

ar 

IEE

E 

ProQue

st 

ScienceDir

ect 

Spring

er 

Wile

y 

Taylo

r & 

Franc

is 

AC

M 

Tot

al 

Computer 

self-efficacy 

3 16 5 4 10 0 3 10 1 52 

Subjective/so

cial norm 

1 6 3 2 9 1 4 8 0 34 

Perceived 

enjoyment 

2 5 2 5 3 0 1 1 0 19 

System 

quality  

0 2 1 0 5 1 1 1 0 11 

Information 

quality  

0 2 2 0 5 0 0 1 0 10 

Content 

quality 

1 1 0 3 1 1 2 1 0 10 

Accessibility 0 4 1 1 0 1 1 0 0 8 

Perceived 

playfulness 

0 0 0 0 3 0 0 1 0 4 

Table 3: The most commonly used external factors across databases. 



 
 

19 
 

A
u

th
o

r
 (

s)
 

E
-l

ea
r
n

in
g
 t

e
c
h

n
o

lo
g

y
 t

y
p

e 

S
a

m
p

le
 s

iz
e 

C
o

u
n

tr
y
 

U
se

r
 t

y
p

e 

TAM constructs 

External factors P P 

A

T 
I U 

E U 

O   

U   

(Abbad
, 

Morris, 

Al-

Ayyou

b, & 

Abbad, 

2009) 

Web-

based 

learni

ng 

syste

m 

47

0 

Jord

an 

Stud

ents 
√ √   √ √ 

Subjec

tive 

Norms  

Internet 

Experien

ce 

System 

Interacti

vity  

Self-

Efficacy  

Techni

cal 

Suppo

rt  

                

(T. 

Abbas 

& 
Abbas, 

2016) 

 

E-

Learn

ing 
syste

m 

46
8 

Egyp
t 

Stud
ents 

√ √   √   

Interp

ersona

l 
influe

nce 

External 

influenc
e  

Instructo

r 
influenc

e 

                    

(T. M. 

Abbas, 

2017) 

 

E-

Learn

ing 

syste

m 

44

2 

Egyp

t 

Stud

ents 
√ √   √   

Studen

t 

engag

ement 

Student 

self-

efficacy 

                      

(T. M. 

Abbas, 

Jones, 

& 

Hussie

n, 

2016) 

 

Web-

based 

learni

ng 

syste

m 

42

8 

Egyp

t 

Stud

ents 
√ √ √ √ √ 

E-

learnin

g 

resour

ces 

E-

learning 

support 

Platform 

function

ality 

E-

learning 

platform 

Platfor

m 

interac

tivity 

Platform 

response 
              

(Adew

ole-

Odeshi

, 2014) 

 

E-

Learn

ing 

syste

m 

38

7 

Nige

rian 

Stud

ents 
√ √ √ √   

Age 
and 

studen

ts 

intenti

on 

Comput

er 

experien

ce 

                      

(Akma

n & 
Turhan

, 2017) 

 

E-

Learn
ing 

syste

m 

14
2 

Turk
ey 

Stud
ents 

√ √ √ √ √ 

Securi

ty 
aware

ness 

Ethical 
awarene

ss 

                      

(Al-

Amma

ry, Al-

Sheroo

qi, & 

Al-

Sheroo
qi, 

2014) 

 

Web-

based 

learni

ng 

syste

m 

(Soci
al 

Netw

orkin

g) 

10

9 

Bahr

ain 

Stud

ents 
√ √ √ √   

Syste

m 

design 

and 

feature
s 

Social 

influenc

e 

Perceive

d 

enjoyme

nt 

Computer 

self-

efficacy 

Percei

ved 

mobili

ty 
value 

Interactivit

y 
              



 
 

20 
 

(Al-

Aulami

e, 
2013) 

E-

Learn

ing 
syste

m 

76

6 

Saud

i 

Arab
ia 

Stud

ents 
√ √   √   

Inform

ation 

Qualit
y 

Function

ality 

Accessib

ility 

User 

Interface 
Design 

Comp

uter 

Playfu
lness 

Enjoyment 

Learn

ing 

Goal 
Orien

tation 

            

(Al-

Busaid

i, 

2013) 

) 

E-

Learn

ing 

syste

m 

51

2 

 

Oma

n 

 

Lear

ners 
√ √   √   

Self-

efficac

y 

Users’ 

satisfacti

on 

Technol

ogy 

experien

ce 

Personal 

innovativ

eness 

                  

(Alene

zi, 

Abdul 

Karim, 

& 

Veloo, 

2011) 

 

E-

Learn

ing 

syste

m 

40

8 

Saud

i 

Arab

ia 

Stud

ents 
√ √   √ √ 

Facilit

ating 

Condit

ions  

Training 

Institutio

nal 

Technic

al 

Support  

                    

(Al-

Gahtan

i, 

2016) 

E-
Learn

ing 

syste

m 

28

6 

Saud

i 

Arab

ia 

Stud

ents 
√ √   √ √ 

Subjec

tive 

norm  

Image 

Job 

relevanc

e  

Output 

quality 

Result 

demon

strabili

ty  

Computer 

self-

efficacy  

Perce

ption 
of 

exter

nal 

contr

ol  

Compu

ter 

anxiety  

Comput

er 

playful

ness  

Percei

ved 

enjoy

ment  

Obje

ctive 

usabi

lity  

    

(Alhar

bi & 

Drew, 
2014) 

 

Learn

ing 

mana

geme
nt 

syste

ms 

59 

Saud

i 
Arab

ia 

Facul

ty 
mem

bers 

√ √ √ √   

LMS 

usage 
experi

ence 

Job 

relevanc
e 

Lack of 

LMS 
availabil

ity 

                    

(Al-

hawari 

& 

Mouak

ket, 

2010) 

 

E-

Learn

ing 

syste

m 

(blac

kboar

d) 

34

0 

Bahr

ain 

Stud

ents 
√ √       

E-

satisfa

ction 

Blackbo

ard DF 

(BDF) 

Students

’ e- 

retention 

Enjoymen

t 
                  

(Alia, 

2016) 

 

E-

Learn

ing 

syste

m 

26

8 

Kuw

ait 

Instr

uctor

s 
√ √ √ √   

Comp

uter 

Self-

efficac

y 

Universi

ty 

Strategic 

Focus 

Technic

al 

Support 

                    

(Alkha

rang, 

2014) 

 

E-

Learn

ing 

syste

m 

21

4 

Kuw

ait 

Stud

ents 
      √ √ 

Perfor

mance 

Expect

ancy 

Effort 

Expecta

ncy 

Facilitati

ng 

Conditio

ns 

Managem

ent 

Awarenes

s 

Langu

age 

Barrie

rs 

                

(Almai

ah et 
al., 

2016) 

 

E-

Learn
ing 

syste

m 

39
2 

Jord
an 

Stud
ents 

√ √   √   

Learni

ng 
conten

t 

quality 

Content 
design 

quality 

Interacti
vity 

Functiona
lity 

User-

interfa
ce 

design 

Accessibilit
y 

Avail
abilit

y 

Person
alizatio

n 

Respon
sivenes

s 

        

(Al-

Musha

sha, 

2013) 

 

E-

Learn

ing 

syste
m 

22

4 

Saud

i 

Arab

ia 

Stud

ents 
√ √ √ √   

Univer

sity 

suppor

t 

Comput

er self-

efficacy 

                      



 
 

21 
 

(Alsab

awy, 

Cater-

Steel, 

& 

Soar, 
2016) 

 

E-

Learn

ing 

syste

m 

72

0 

Aust

ralia 

Stud

ents 
  √       

IT 

infrast

ructur

e 

servic
es 

System 

quality 

Informat

ion 

quality 

Efficienc

y 

Availa

bility 
Fulfilment 

Priva

cy 

Respo

nsiven

ess 

Contact         

(Alsha

mmari 

et al., 

2016) 

 

Learn

ing 

mana

geme

nt 

syste

m 

34

0 
UAE 

Stud

ents 
√ √ √ √ √ 

Techni

cal 

suppor

t 

Comput

er self 

efficacy 

Instructi

onal 

design 

                    

(Artea

ga 
Sánche

z, 

Duarte 

Hueros

, & 

García 

Ordaz, 

2013) 

 

E-

Learn

ing 

syste

m 

22

6 

Spai

n 

Stud

ents 
√ √ √   √ 

Techni

cal 

suppor

t 

Comput

er self-

efficacy 

                      

(Attis, 

2014) 

 

E-
learni

ng 

syste

ms 

11

2 
USA 

Teac

hers 
√ √       

Demo
graphi

cs and 

experi

ence 

Comput

er 

anxiety 

Comput

er self-

efficacy 

Technolo
gical 

complexit

y 

Percei
ved 

conve

nience 

                

(Ayode

le, 

Oga, 

Bundot

, & 

Ogbari
, 2016) 

 

E-

Learn

ing 

syste

m 

86

9 

Nige

ria 

Empl

oyee

s 
√ √   √   

Techni

cal 

resour

ces 

Power 

supply 
                      

(Bachti

ar, 

Rachm

adi, & 

Pradan

a, 

2014) 

 

E-

Learn

ing 

syste

m 

42

3 

Indo

nesia 

Stud

ents 
√ √     √ 

Use 

for 

Distan

ce 

Learni

ng 

Use of 

Supplem

entary 

System 

Function

ality 

System 

Interactivi

ty 

Usabil

ity 

Self-

Efficacy 

Intern

et & 

Com

puter 

Socio 

Enviro

nment 

          

 

(Baleg

hi-
Zadeh 

et al., 

2014) 

 

Web-

based 

learni
ng 

syste

m 

31
6 

Mala
ysia 

Stud
ents 

√ √   √   

Task-

techno
logy 

fit 

                        

(Boate

ng et 

al., 

2016) 

) 

Web-

based 

learni

ng 

syste
m 

33

7 

Gha

na 

Stud

ents 
√ √ √ √   

Comp

uter 

Self 

Effica
cy 

                        

(Calisir

, Altin 

Gumus

soy, 

Bayrak

taroglu

, & 

Karaali

, 2014) 

Web 

based 

54

6 

Turk

ey 

Empl

oyee

s 
√ √ √ √   Image 

Perceive

d 

content 

quality 

Perceive

d system 

quality 

Anxiety                   



 
 

22 
 

(Capec

e & 

Campi

si, 
2013) 

 

E-

Learn

ing 
syste

m 

53

95 
Italy 

Empl

oyee
s 

√ √       
Satisfa

ction 
                        

(C.-C. 

Chang, 

Tseng, 

Liang, 

& Yan, 
2013) 

Web-

based 

learni

ng 

syste
m 

12

5 

Taiw

an 

Stud

ents 
√ √   √   

Percei

ved 

conve

nience 

Curiosit

y 
                      

(C.-T. 

Chang 

et al., 

2017) 

 

Web-

based 

learni

ng 

syste

m 

71

4 

Azer

baija

n 

Stud

ents 
√ √   √   

Subjec

tive 

norm  

Experien

ce  

Perceive

d 

enjoyme

nt 

Computer 

anxiety 

Self-

efficac

y  

TI 

moderates 
              

(Y.-M. 

Cheng, 

2014) 

 

E-

Learn

ing 

syste

m 

25

2 

Taiw

an 

Stud

ents 

and 

facul

ty 

√ √ √ √ √ 

Contro

llabilit

y 

Respons

iveness 

Two-

way 

Commu

nication 

Personali

zation 

Enjoy

ment 

Usage 

experience 
              

(Y. 

Cheng, 

2011) 

 

E-

Learn

ing 

syste

m 

32

8 

Taiw

an 

Stud

ents 
√ √ √ √ √ 

Comp

uter 

self-

efficac

y 

Internet 

self-

efficacy 

Cognitiv

e 

absorpti

on 

Learning 

goal 

orientatio

n 

Syste

m 

functi

onality  

System 

interactivit

y  

Syste

m 

respo

nse 

Conten

t 

quality 

Interper

sonal 

influenc

e 

Exter

nal 

influe

nce  

Netw

ork 

exter

nalit

y  

Perc

eive

d 

enjo

yme

nt  

Perce

ived 

perfo

rman

ce 

(Y.-M. 

Cheng, 
2012) 

 

E-

Learn

ing 
syste

m 

52
2 

Taiw
an 

Stud
ents 

√ √   √   

Cours

e 

conten
t 

quality 

Course 

design 
quality 

Support 

service 
quality 

System 

functional
ity  

Syste

m 
interac

tivity  

System 
response 

User-

interf

ace 
desig

n 

Instruc

tor 

attitud

e 
toward

s e-

learner

s 

Perceiv

ed 
enjoym

ent  

        

(B. 

Cheng, 

Wang, 

Moorm

ann, 

Olanira

n, & 

Chen, 

2012) 

 

E-

Learn

ing 

syste

m 

22

2 

Chin

a 

Stud

ents 
  √   √   

Percei

ved 

manag

erial 

suppor

t 

Perceive

d job 

support 

Perceive

d 

organiza

tional 

                    

(Cheun

g & 

Vogel, 

2013) 

 

E-

Learn

ing 

syste

m 

13

6 

Aust

ralia 

Stud

ents 
√ √ √ √ √ 

Comp

atibilit

y 

Perceive

d 

resource 

Peer 

groups 

External 

media 

The 

lecture

r 

Self-

efficacy 

Shari

ng 

Subjec

tive 

norms 

          

(Chian
g, 

Boaky

e, & 

Tang, 

2017) 

 

E-

Learn

ing 

syste

m 

31

4 
USA 

Stud

ents 
√ √   √   

Conte

nt 

compe

tence 

Technic

al 

compete

nce 

Customi

zation 

capabilit

y 
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(Chiny

amurin

di & 
Shava, 

2015) 

E-

Learn

ing 
syste

m 

11

3 

Sout

h 

Afric
an 

Stud

ents 
√ √ √ √   

compu

ter 

self-
efficac

y 

Gender                       

(Chow, 

Herold

, Choo, 

& 

Chan, 

2012) 

 

Web-

based 

learni

ng 

syste
m 

20

6 

Chin

a 

Stud

ents 
√ √   √   

Comp

uter 

self-

efficac

y  

                        

(Chu 

& 

Chen, 

2016) 

 

E-

Learn

ing 

syste

m 

47 
Taiw

an 

Stud

ents 
    √ √ √ 

Subjec

tive 

norms 

Social 

identity 

Social 

bonds 
                    

(Damn

janovic 

et al., 

2015) 

 

Web-

based 

learni

ng 

syste

m 

25

5 

Serbi

a 

Stud

ents 
√     √   

Forma

t 

Commu

nicative

ness 

System 

quality 

Satisfacti

on 

Inform

ation 

quality 

Performanc

e outcome 
              

(Deshp

ande et 

al., 

2012) 

 

 

Web-

based 

learni

ng 

syste

m 

40 India 
Stud

ents 
√ √ √ √ √ 

Comp

uter-

friendl

iness  

Facilitati

ng 

conditio

n 

                      

(Elkase

h, 
Wong, 

& 

Fung, 

2015) 

 

Web-

based 
learni

ng 

syste

m 

31

8 

Liby

a 

Stud

ents 
√ √ √ √   

Social 

Influe

nce 

Perceive
d 

Enjoyme

nt 

                      

(Elkase

h, 

Wong, 

& 
Fung, 

2016) 

) 

Web-

based 

learni

ng 
syste

m 

30

0 

Liby

a 

Stud

ents  
√ √ √ √   

Social 

networ

king 
media 

                        

(Escob

ar-

Rodrig

uez & 

Monge

-

Lozano

, 2012) 

 

E-

Learn

ing 

syste

m  ( 

Moo

dle 

platfo
rms) 

16

2 

Spai

n 

Stud

ents 
√ √   √   

Percei

ved 

useful

ness 

for 

profes

sors 

Perceive

d 

compati

bility  

with 

student 

tasks 

Training                     

(Farah

at, 

2012) 

 

E-

Learn

ing 

syste

m 

15

3 

Egyp

t 

Stud

ents 
√ √ √ √   

Social 

influe

nce 

                        

(Fathe
ma, 

Shanno

n, & 

Ross, 

2015) 

 

E-

Learn

ing 

syste

m 

56

0 
USA 

Facul

ty 

mem

bers 

√ √ √ √ √ 

Syste

m 

Qualit

y 

Self-

efficacy 

Facilitati

ng 

Conditio

ns 
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(Ghosh

, 2016) 

 

End-

user 

learni
ng 

13

9 
USA 

Stud

ents 
√ √     √ 

TML 

Syste

m 
Featur

es 

Individu

al 

Characte
ristics 

Facilitati

ng 

conditio
ns 

Learning 

Outcomes 
                  

(Goven

der & 

Rootm

an-le 

Grange

, 2015) 

 

Learn

ing 

mana

geme

nt 

syste

m 

(LM
S) 

89 

Sout

h 

Afric

a 

Stud

ents 
√ √ √   √ 

Comp

uter 

self-

efficac

y 

The 

quality 

of the 

LMS 

The 

quality 

of the 

content 

Technical 

Support 
                  

(Harya

nto & 

Kultsu

m, 

2016) 

 

E-

Learn

ing 

syste

m (e-

book) 

24

3 

Indo

esia 

Teac

hers 
√ √ √ √   

Comp

uter 

Self 

Effica

cy 

                        

(Holde

n & 

Rada, 

2011) 

) 

E-

Learn

ing 

syste

m 

99 USA 
Teac

hers 
√ √ √   √ 

Comp

uter  

Self 

Effica

cy 

Technol

ogy  

Self-

Efficacy 

                      

(Alraw

ashdeh

, 

Firstau

thor, & 
Second

coauth

or, 

n.d.) 

 

 

E-

Learn
ing 

syste

m 

23

3 

Taiw

an 

Empl
oyee

s 
√ √   √   

Comp

uter 
self-

efficac

y 

Perceive
d 

flexibilit

y 

                      

(Hsia, 

Chang, 

& 

Tseng, 
2014) 

 

Web-

based 

learni

ng 
syste

m 

22

3 

Taiw

an 

Empl

oyee

s 
√ √   √   

Intern

al 

locus 

of 
contro

l 

Comput

er self-

efficacy 

                      

(R. 

Hussei

n, 

Aditia

warma

n, & 

Moha

med, 

2007) 

 

Web-

based 

learni

ng 

syste

m 

14

7 

Indo

nesia 

Onli

ne 

stude

nts 

√ √   √   

Comp

uter 

self-

efficac

y 

Instructi

onal 

design 

Technol

ogical 

factors 

Instructor

’s 

characteri

stics 

                  

(Ismail
, 

Razak, 

Zakari

ah, 

Alias, 

& 

Aziz, 

2012) 

) 

Web-

based 

learni

ng 

syste

m 

21

5 

Mala

ysia 

Stud

ents 
√ √   √   

Percei

ved 

cogniti

ve 

absorp

tion 

Perceive

d 

internet 

self-

efficacy 

Perceive

d 

compute

r self-

efficacy 

Interperso

nal 

influence 

Extern

al 

influe

nce 

Information 

quality 

Servi

ce 

qualit

y 

System 

quality 

Confir

mation 

Satisf

action 
      

(Jaber, 

2016) 

 

E-
learni

ng 

syste

ms 

19

8 

Jord

an 

Stud
ents 

and 

facul

ty 

√ √   √   

Cultur
al 

dimen

sions  

Informat

ion 

quality  

System 

an 

quality  

User 

experienc

e  

Subjec

tive 

norms  
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(Jashap

ara & 

Tai, 
2011) 

 

E-

Learn

ing 
syste

m 

40

3 

Taiw

an 

Stud

ents 
√         

Syste

m self-

efficac
y 

Comput

er 
anxiety 

Comput

er 

playfuln
ess 

Personal 

innovativ
eness 

Comp

uter 

experi
ence 

                

(Jeong 

& 

Kim, 

2017) 

 

E-

Learn

ing 

syste

m 

16

0 

Sout

h 

Kore

a 

kinde

rgart

en 

teach

ers 

√ √   √   

Comp

uter 

self-

efficac

y 

Subjecti

ve norm 

Personal 

innovati

veness 

                    

(Kanw

al & 

Rehma

n, 

2017) 

 

E-

Learn

ing 

syste

m 

35

4 

 

Paki

stan 

Stud

ents 
√ √ √ √   

Comp

uter 

Self-

Effica

cy 

Internet 

Experien

ce 

Enjoyme

nt 

Computer 

Anxiety 

Organi

zation

al 

Acces

sibility 

System 

Characteris

tics 

Subje

ctive 

Norm 

            

(Khor, 

2014) 

 

E-

Learn

ing 

syste

m 

78 
Mala

ysia 

Stud

ents 
√ √ √ √   

Conte

nt 

quality 

Cognitiv

e 

absorpti

on 

Intrinsic 

motivati

on 

                    

(Krish

nan & 

Hussin

, 2017) 

 

E-

Learn

ing 

syste

m 

38

4 

Mala

ysia 

Stud

ents 
√ √ √ √ √ 

Learne

r 

Readi

ness 

Cultural 

Readine

ss 

Technic

al 

Readine

ss 

Financial 

Readiness 

Enviro

nment

al 

                

(Ku, 

2009) 

 

E-
learni

ng 

syste

ms 

11

5 
USA 

Stud

ents 
√ √ √ √ √ 

Percei
ved 

resour

ces  

                        

(Y.-C. 

Lee, 
2006) 

E-

Learn

ing 
syste

m 

1,

08
5 

Taiw

an 

Stud

ents 
√ √ √ √ √ 

Conte

nt 
quality 

network 

externali
ty 

Comput

er self-
efficacy 

Course 

attributes 

Subjec

tive 
norm 

Voluntarine

ss 
              

(M.-C. 

Lee, 

2010) 

 

E-

Learn

ing 

syste

m 

36

3 

Taiw

an 

Stud

ents 
√ √ √ √   

Satisfa

ction 

Confirm

ation 

Subjecti

ve norm 

enjoymen

t 

Conce

ntratio

n 

                

(B.-C. 

Lee et 

al., 

2009) 

 

Web-

based 

learni

ng 

syste

m 

21

4 

Sout

h 

Kore

a 

Stud

ents 
√ √   √   

Instruc

tor 

charac

teristic

s 

Teachin

g 

material

s 

Design 

of 

learning 

contents 

playfulne

ss 
                  

(Y.-H. 

Lee, 

Hsieh, 

& Hsu, 

2011) 

 

Web-

based 

learni

ng 

syste

m 

55

2 

Taiw

an 

Empl

oyee

s 
√ √   √   

Comp

atibilit

y 

Comple

xity 

Relative 

advantag

es 

Observabi

lity 

Triala

bility 
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(Y.-H. 

Lee et 

al., 
2011) 

 

E-

Learn

ing 
syste

m 

35

7 

Taiw

an 

Empl

oyee
s 

√ √   √   

Subjec

tive 
norm  

Organiz

ational 
support  

Manage

ment 
support  

Individual

s 

experienc

e with 
computer

s  

Comp

uter 

self-
efficac

y  

Task 

characterist
ics 

Task 

equiv

ocalit
y  

Task 

interde

penden
ce  

          

(Y.-H. 

Lee, 

Hsieh, 

& 

Chen, 

2013) 

 

Web-

based 

learni

ng 

syste
m 

33

2 

Taiw

an 

Stud

ents 
√ √ √ √   

Organi

sation

al 

suppor

t 

Prior 

experien

ce 

Comput

er self-

efficacy 

  Task 

equivocal

ity 

                  

(J. Lee, 

Choi, 

& Lee, 

2015) 

 

Web-

based 

learni

ng 

syste

m 

12

0 

Sout

h 

Kore

a 

Empl

oyee

s 
√ √   √   

Mobili

ty 

Interacti

vity  

Organiz

ational 

innovati

veness  

Perceived 

risk  
                  

(K.-M. 

Lin, 

2011) 

 

E-

Learn

ing 

syste

m 

25

6 

Taiw

an 

User

s 
√ √ √ √   

Freque

ncy of 

negati

ve 

critical 

incide

nts 

Quality 

attribute

s 

cumulati

ve 

satisfacti

on 

                      

(C.-C. 

Lin, 

2013) 

 

E-

Learn

ing 

syste

m 

44

8 

Taiw

an 

Stud

ents 
√ √ √ √   

User 

experi

ence 

Effectiv

eness 

Efficien

cy 

Learnabili

ty 

Memo

rabilit

y 

                

(Y.-C. 

Lin, 
Chen, 

& Yeh, 

2010) 

) 

Multi

medi
a e-

learni

ng 

syste

m 

21

4 

Taiw

an 

Stud
ents 

and 

facul

ty 

√ √   √   

Percei
ved 

useful

ness 

Perceive
d 

enjoyme

nt 

System 

characte

ristics 

Coursewa

re 

features 

Self-

efficac

y 

                

(S.-C. 

Lin, 

Persad

a, & 

Nadlifa

tin, 
2014) 

 

Web-

based 

learni

ng 

syste

m ( 
Black

board 

) 

30

2 

Taiw

an 

Stud

ents 
√ √ √ √   

Percei

ved 

Interac

tivity  

                        

(S.-H. 

Liu, 

Liao, 

& 

Peng, 

2005) 

 

Web-

based 

learni

ng 

syste

m 

10

2 

Taiw

an 

Stud

ents 
√ √ √ √   

E-

learnin

g 

materi

als 

presen

tation 

types 

Concent

ration 
                      

(Mahm
odi, 

2017) 

 

E-
Learn

ing 

syste

m 

18

4 
Iran 

Stud

ents 
√ √ √ √ √ 

Social 

impact 

Facility 

conditio

ns 

Self-

efficacy 

Quality of 

the 

system 

                  

(Martí

nez-

Torres 

et al., 

2008) 

Web-

based 

learni

ng 

syste

m 

22

0 

Spai

n 

Stud

ents 
√ √   √ √ 

Interac

tivity 

and 

contro

l 

Feedbac

k 

Commu

nicative

ness 

Enjoymen

t 

User 

tools 
Diffusion 

Meth

odolo

gy 

Format 
Reliabil

ity 

Acces

sibilit

y 

User 

adapt

ation 
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(Moha

mmadi
, 2015) 

E-

Learn

ing 
syste

m 

39

0 
Iran 

Stud

ents 
√ √   √ √ 

Educat

ional 
quality 

Service 

quality 

Technic

al 

system 
quality 

Content 

and 

informati
on quality 

Satisfa

ction 

positiv
ely 

                

(Moren

o, 

Cavazo

tte, & 

Alves, 
2017) 

E-

Learn

ing 

syste

m 

25

1 

Braz

il 

Stud

ents 
√ √ √ √   

Cognit

ive 

compute

r self-

efficacy  

Prior 

experien

ce  

System 

interactivi

ty  

Output 

quality 

Social 

influence 

Facili

tating 

condi

tions 

            

(Motag

hian et 

al., 

2013) 

E-

Learn

ing 

syste

m 

11

5 
Iran 

Stud

ents 
√ √   √ √ 

Inform

ation 

quality 

System 

quality 

Service 

quality 

Subjectiv

e norm 

Self-

efficac

y 

                

(Mou, 

Shin, 

& 

Cohen, 

2017) 

E-

Learn

ing 

syste

m 

43

6 

Sout

h 

Afric

a 

Stud

ents 
  √   √ √ Trust 

Subjecti

ve norm 

Confirm

ation of 

expectati

on 

Satisfacti

on 

Consu

mer 

trust 

Degree of 

actual use 
              

(Tran, 

2016) 

 

Blen

ded 

e-

learni

ng 

39

6 

Viet

nam 

Stud

ents 
√ √ √     

Syste

m 

Functi

onality 

Content 

Feature 

Languag

e 

Capabili

ty 

Interactio

n 

Learni

ng 

Climat

e 

Computer 

Self-

efficacy 

Extra

versi

on 

Openn

ess to 

experie

nce 

Conscie

ntiousn

ess 

Agree

ablene

ss 

Neur

oticis

m 

    

(Ong 

& Lai, 

2006) 

E-
Learn

ing 

syste

m 

15

6 

Taiw

an 

Stud

ents 
√ √   √   

Comp
uter 

self-

efficac

y 

Gender                       

(Park, 

2009) 

E-

Learn

ing 
syste

m 

62

8 

Sout

h 

Kore
a 

Stud

ents 
√ √ √ √   

e-

learnin

g self-
efficac

y 

Subjecti

ve norm 

System 

accessibi
lity 

                    

(Park, 

Nam, 

& Cha, 

2012) 

Mobi

le 

learni

ng 

28

8 

Sout

h 

Kore

a 

Stud

ents 
√ √ √ √   

Self-

efficac

y 

Major 

relevanc

e 

System 

accessibi

lity 

Subjectiv

e norm 
                  

(Patil, 

Razdan

, & 

Chance

llor, 

2015) 

E-

Learn

ing 

syste

m 

10

0 
India 

Teac

hers 
      √ √ 

Perfor

mance 

Expect

ancy 

Efforts 

Expecta

ncy 

Social 

Influenc

e 

Facilitatin

g 

Condition 

Gende

r 
Age 

Exper

ience 

Volunt

ariness 
          

(Premc
haiswa

di, 

Porouh

an, & 

Premc

haiswa

di, 

2012) 

E-

Learn

ing 

syste

m 

86 
Thail

and 

Stud

ents 
√ √   √   

Syste

m 

Interac

tivity 

Internet 

Experien

ce 

Subjecti

ve 

Nonns 
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(Pribea

nu et 

al., 
2017) 

E-

Learn

ing 
syste

m 

18

6 

Rom

ania 

Stud

ents 
√ √       

Ergon

omic 
quality 

Perceive

d 

learnabil
ity 

Learning 

quality 

Perceived 

efficiency 

Hedon

ic 
quality 

Perceived 

cognitive 
absorption 

Perce

ived 

enjoy
ment 

            

(Rabaa

’i, 

1975) 

E-

Learn

ing 

syste

m 

(Moo
del) 

51

5 

Kuw

ait 

Stud

ents 
√ √ √ √   

Percei

ved 

Credib

ility  

Self-

Efficacy  

Subjecti

ve Norm  

Satisfacti

on 
                  

(Raza, 

Umer, 

Qazi, 

& 

Makhd

oom, 

2017) 

M-

Learn

ing 
syste

m 

30

0 

Paki

stan 

Stud

ents 
√ √ √ √ 

 

Studen

t 

Readi
ness 

Subjecti

ve norm 

Perceive

d Self-
efficacy 

Learning 

autonomy 

Instruc

tor’s 

readin
ess 

        

(Ramír

ez-

Correa, 

Arenas

-
Gaitán, 

& 

Rondá

n-

Catalu

ña, 

2015) 

E-

Learn
ing 

syste

m 

38

9 

Chil
e & 

Spai

n 

Stud

ents 
√ √   √ √ 

Result 
demon

strabili

ty 

Percepti
on of 

external 

control 

Perceive
d 

enjoyme

nt 

                    

(Renda 

dos 

Santos 

& 
Okaza

ki, 

2016) 

E-

Learn

ing 
syste

m 

44

6 

Braz

il  

Stud

ents 
√ √ √ √ √ 

Comp

atibilit
y 

Relative 

advantag
e 

External 

influenc
e 

Subjectiv

e norms 

Studen

t-

instruc

tor 
interac

tion 

Level of 

interactivit
y 

Beha

viour

al 
contr

ol 

Resour

ce 

facilita
ting 

The 

professi

onal 
categori

es 

        

(Revyt

hi & 

Tselios

, 2017) 

Learn

ing 

Mana

geme

nt 

Syste

ms 

(LM

S) 

34

5 

Gree

ce 

Stud

ents 
√ √ √ √   

Self-

efficac

y 

System 

access 

Social 

norm 
                    

(Rezae
i, 

Moha

mmadi

, 

Asadi, 

& 

Kalant

ary, 

2008) 

Web-

based 

learni

ng 

syste

m 

25

2 
Iran 

Stud

ents 
√ √ √ √ √ 

Intern

et 

Experi

ence 

Comput

er 

Anxiety 

Age 

Computer 

Self-

efficacy 

Affect                 

(Rissa, 

2014) 

E-

Learn
ing 

syste

m 

11

5 

Finni

sh 

Empl
oyee

s 
√ √ √ √ √ 

Volunt

ariness 

User 
experien

ce 

Self-

efficacy 
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(Roca 

& 

Gagné, 
2008) 

E-

Learn

ing 
syste

m 

16

6 

Spai

n 

Empl

oyee
s 

√ √   √   

Percei

ved 

autono

my 
suppor

t 

Perceive

d 

compete
nce 

Perceive

d 

relatedn
ess 

Perceived 

playfulne
ss 

                  

(Roca, 

Chiu, 

& 

Martín

ez, 
2006) 

E-

Learn

ing 

syste

m 

17

2 

Spai

n 

Indiv

idual

s 
√ √   √   

Confir

mation 

Cognitiv

e 

absorpti

on 

Comput

er self-

efficacy 

Internet 

self-

efficacy 

Users’ 

satisfa

ction 

Information 

quality 

Servi

ce 

qualit

y 

System 

quality 

Interper

sonal 

Exter

nal 

influe

nce 

      

(Rodrí

guez-

Ardura 

& 

Meseg

uer-

Artola, 

2016) 

E-

Learn

ing 

syste

m 

25

30 

Spai

n 

Stud

ents 
√ √ √ √   

Didact

ic 

resour

ces 

quality 

Instructo

r attitude 
Flow Presence                   

(Rym 

et al., 

2013) 

E-
Learn

ing 

syste

m 

20

0 

Tuni

s 

Empl

oyee

s 
√ √ √ √   

Interp
ersona

l 

influe

nce 

External 

influenc

e 

voluntari

ness 

Content 

Quality  

NTIC 

Self-

efficac

y 

                

(Sánch

ez & 
Hueros

, 2010) 

E-

Learn

ing 
syste

m 

22
6 

Spai
n 

Stud
ents 

√ √ √   √ 

Techni

cal 
suppor

t 

Comput

er self-
efficacy 

                      

(Sandj

ojo & 

Wahyu

ningru

m, 
2015) 

E-

Learn

ing, 

Blen

ded 

Learn
ing 

38

7 

Indo

nesia 

Stud

ents 
√ √ √ √ √ 

Syste

m 

Qualit

y 

Informat

ion 

Quality 

Service 

Quality 

User 

Satisfacti

on 

                  

(S. A. 

M. 

Shah, 

Iqbal, 

Janjua, 

& 

Amjad, 

2013) 

E-

learni

ng 

based 

cours

e 

17

2 

Paki

stan 

Empl

oyee

s 
√ √   √   

Learni

ng 

Object

ives  

Demogr

aphic 

factors 

                      

(G. U. 

D. 

Shah, 

Bhatti, 
Iftikhar

, 

Quresh

i, & 

Zaman

, 2013) 

E-
Learn

ing 

syste

m 

40

0 
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stan 

Stud

ents 
√ √   √   
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ation 

quality 

Service 

quality 

System 

quality 
                    

(Smith 

& 

Sivo, 
2012) 

E-

Learn

ing 

syste
m 

51

7 
USA 

Stud

ents 
√ √   √   

Social 

Presen

ce 

Continu

ance 

Intention 

Sociabili

ty 

Gains 

(TREKA 

score) 
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(Tagoe

, 2012) 

E-

Learn

ing 
syste

m 

53

4 

Gha

na 

Stud

ents 
√ √ √ √   

Acces

s to 

compu
ters 

Distribut

ion of 

compute
r usage 

Students

’ 

frequenc

y of use 
of the 

internet 

                    

(Tan et 

al., 

2012) 

E-

Learn

ing 

syste

m 

40

1 

Mala

ysia 

Stud

ents 
√ √ √     

Gende

r  

Subjecti

ve Norm 

Past 

experien

ce 

Age                   

(Tarhin

i et al., 

2013a) 

E-

Learn

ing 

syste

m 

56

9 

Leba

non 

Stud

ents 
√ √   √ √ 

Subjec

tive 

Norm  

Perceive

d 

Quality 

of work 

life 

                      

(Tarhin

i et al., 

2013b) 

E-

Learn

ing 

syste

m 

56

9 
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Stud

ents 
√ √   √ √ 

Social 

norms 

Quality 

of work 

life 
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(Tarhin

i, 

Hone, 

& Liu, 

2014) 

E-

Learn

ing 

syste

m 

56

9 

Leba
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Stud

ents 
√ √ √ √ √ 

Social 

norms 

impact 

Quality 

of Work 

Life  

Experien

ce 
Age 

Educat

ional 

level 

Gender               

(Tarhin

i, 
Hone, 

Liu, & 

Tarhini

, 2017) 

E-
Learn

ing 

syste

m 

56

9 

Qata

r 

Stud

ents 
√ √   √   

Subjec

tive 

Norm 

Quality 

of work 

life 

Power 

distance 

Masculini

ty/femini

nity 

Uncert
ainty 

avoida

nce 

Individualis

m/collectivi

sm 

              

(T. Teo 

& 

Zhou, 
2017) 

E-

Learn

ing 
syste

m 

59

2 

Chin

a 

Teac

hers 
√ √ √ √ √ 

Teach

ers’ 

conce
ptions 

Age Gender 

Teaching 

experienc
e 

Techn

ology 

experi
ence 

Subjective 

norm 

Facili

tating 

condi
tions  

Traditi

onal 

concep
tion 

Constru

ctivist 

concept
ion 

        

(T. 

Teo, 

2010) 

E-

Learn

ing 

syste

m 

31

4 

Sing

apor

e 

Stud

ents 
√ √ √ √   

Subjec

tive 

norm 

Facilitati

ng 

conditio

ns 

                      

(Theng 

et al., 

2008) 

E-

Learn

ing 

syste

m 

(blac

kboar

d) 

45

1 

Sing

apor

e 

Stud

ents 
√ √   √   

Studen

ts’ 

aware

ness 

Learning 

by 

interacti

on 

Making 

sense of 

learning 

Computer 

self-

efficacy 

Studen

ts’ 

prior 

experi

ence 

Easy 

navigation 

Effici

ent 

user 

interf

ace 

Design 

pattern

s 

          

(Tseng 

& 

Hsia, 

2008) 

E-
Learn

ing 

syste

m 

20

4 

Taiw

an 

Empl

oyee

s 
√ √   √   

Comp
uter 

self-

efficac
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(van 

Schaik

* et al., 
2005) 

E-

Learn

ing 
syste

m 

11

0 

Leba

non 

Stud

ents 
√ √   √   

Disori

entatio
n 

                        

(Vidan

agama, 

2016) 

E-

Learn

ing 

syste

m 

20

9 

Sri 

Lank

a 

Stud

ents 
√ √ √ √   

Task-

Techn

ology 

Fit 

Comput

er Self-

efficacy 

Support 

IT 

Infrastruc

ture 

Presen

ce of 

Enjoy

ment 

Experience               

(Weibe

l, 

Stricke

r, & 

Wissm

ath, 

2012) 

E-

Learn

ing 

syste

m 

72 

Swit

zerla

nd 

Stud

ents 
√ √ √     Flow 

Satisfact

ion 

with 

VLC 

Learning 

subject 

(bipolar 

scale) 

                    

(K.-T. 

Wong, 

Teo, & 

Goh, 

2015) 

E-

Learn

ing 

syste

m 

15

6 

Aust

ralia 

Stud

ents 

& 

teach

ers  

      √   

Social 

influe

nce 

Self - 

Efficacy 

Perform

ance  

Expecta

ncy 

Effort 

Expectan

cy 

Facilit

ating 

conditi

ons  

                

(Wong

vilaisa

kul & 

Lekcha

roen, 

2015) 

E-

Learn

ing 

syste

m 

42

0 

Thail

and 

Stud

ents 
√ √   √   

Inform

ation 

quality 

Function

ality  

Accessib

ility  
                    

(Yi-

Cheng, 

Chun-

Yu, 
Yi-

Chen, 

& 

Ron-

Chen, 

2007) 

E-

Learn
ing 

syste

m 

21

4 

Taiw

an 

Stud

ents 
√ √   √ √ 

Percei
ved 

Enjoy

ment  

System 

features  

Characte

ristics of 
teaching 

material

s  

Self-

Efficacy  

Intern
et 

Experi

ence 

Computer 

Anxiety 
Age Affect           

(Yuen 

& Ma, 

2008) 

 

E-

Learn

ing 

syste
m 

15

2 

Chin

a 

 

Teac

hers √ √       
Intensi

on 

Subjecti

ve norm 

Comput

er self-

efficacy 

                    

(Zanja

ni, 

Vali, & 

Ramaz

ani, 

2012) 

 

E-

Learn

ing 

syste

m 

10

3 
Iran 

Stud

ents 

& 

teach
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√ √     √ 
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uter 

Self-

efficac
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(Zhao 

& Tan, 

2010) 

) 
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Learn

ing 
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m 

16

1 

Chin

a & 
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da 

Stud

ents 
√ √   √   

Enjoy

ment 
                        

Table 4: A total of 120 studies have been carried out using the extended TAM to describe the E-learning system (Abdullah & 

Ward, 2016). 
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2.8  Summary 

This chapter has the following objectives: 1) systematically review the latest E-learning 

adoption or acceptance systems findings which have employed extended TAM. 2) identify 

the widely employed external factors from the given findings. 3) identify the strengths of the 

relationship amongst the widely utilized external factors and the TAM's variables of E-

learning systems. 4) put forward extended TAM for E-learning. From the past 12 years, 120 

research papers were analyzed in this study, which engaged extended TAM for E-learning 

adoption or acceptance systems. A total of 239 external factors of TAM were included in the 

mentioned studies. We decided to select those external factors that were confirmed in as 

minimum 4 studies to identify the widely employed external factors of TAM and to be self-

assured regarding the association between the external factors and TAM constructs. 

Therefore, the most extensively used external factors were (Computer self-efficacy, 

Subjective/ Social  norm, Enjoyment, System Quality, Information Quality, Content Quality, 

Accessibility, and Computer Playfulness). 
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Chapter Three 

 

Research model and hypothesis 

 
3.1  Overview 

According to the findings, TAM is found to be a valid and robust model that is used 

extensively; however, it is applicable to an even wider context. To assess those conditions 

under which different outcomes may be exhibited by TAM, a moderator analysis of user 

types and usage types was carried out. It was deduced in the study that students may be used 

as substitutes for professionals in certain TAM studies, and possibly even in a general 

context. The worth of meta-analysis as a rigorous substitute for qualitative and narrative 

literature review techniques was also shown. These results may offer information to 

researchers and educators regarding the research trends of E-learning. The result revealed 

that (Computer self-efficacy, Subjective/ Social  norm, Enjoyment, System Quality, 

Information Quality, Content Quality, Accessibility, and Computer Playfulness) were 

considered to be the most extensively used external factors. The purpose of this chapter is to 

develop the hypotheses, research model, and the relationship between the most extensively 

used external factors and TAM’s variables (PEOU, PU, ATT, BI, and AU).  

 

 

3.2  Research framework and hypothesis 

3.2.1 System characteristics 

The category, system characteristics, includes the components of content quality (CQ), 

information quality (IQ), and system quality (SQ) (C.-T. Chang, Hajiyev, & Su, 2017; 

Motaghian, Hassanzadeh, & Moghadam, 2013). 
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3.2.1.1  System quality (SQ) 

The system quality (SQ) determines the way that the system characteristics like usability, 

reliability, availability, and adaptability influence the outlooks of the users with respect to the 

use of e-learning system (Davis, 1989). Research indicated that SQ characteristics have a 

crucial role in adopting and using an e-learning system (Bhuasiri, Xaymoungkhoun, Zo, Rho, 

& Ciganek, 2012). Previous studies found that SQ has a positive impact on perceived ease of 

use of e-learning (Rym et al., 2013). Besides, it was also found that SQ has a positive effect 

on perceived usefulness of e-learning (Al-Busaidi, 2013). Therefore, the following 

hypotheses were formulated: 

H1a1: System quality (SQ) has a positive effect on the perceived usefulness (PU) of e-

learning system. 

H1a2: System quality (SQ) has a positive effect on the perceived ease of use (PEOU) of e-

learning system. 

3.2.1.2  Content quality (CQ)  

It has been asserted by (Al-Busaidi, 2013; Al-hawari & Mouakket, 2010; Alshammari et al., 

2016; Baleghi-Zadeh et al., 2014; Krishnan & Hussin, 2017; Tan, Ooi, Sim, & Phusavat, 

2012; Tarhini, Hone, & Liu, 2013a, 2013b; van Schaik*, Barker, & Moukadem, 2005) that 

the content quality (CQ) aspect in e-learning signifies the depth and frequent updates of the 

content. CQ is a significant factor that describes e-learning acceptance or adoption (Abdullah 

& Ward, 2016). It has been determined in previous research that there is a significant impact 

of content quality on perceived usefulness (Abdullah & Ward, 2016). In addition, previous 

studies also found that there is a positive relation between CQ and the perceived ease of use 
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of an e-learning system (Abdullah & Ward, 2016). Therefore, the following hypotheses were 

formulated: 

H1b1: Content quality (CQ) has a positive effect on the perceived usefulness (PU) of e-

learning system. 

H1b2: Content quality (CQ) has a positive effect on the perceived ease of use (PEOU) of e-

learning system. 

 

 

 

3.2.1.3   Information quality (IQ) 

Information quality (IQ) refers to “using e-learning for seeking information that may be 

important for learning and which is updated, so as to make it easier for the learner to 

comprehend it” (Wu et al., 2012). Information quality also refers to the “users’ belief 

regarding the quality of information given on a Website” (Abbad, Morris, Al-Ayyoub, & 

Abbad, 2009) or “the degree to which the customer receives complete, precise and well-

timed information over the electronic service interface” (T. Abbas & Abbas, 2016). It was 

found in previous e-learning research that there was a significant effect of information 

quality on the perceived ease of use (T. M. Abbas, 2017). Moreover, previous research also 

found that there is a positive relation between IQ and the perceived usefulness of an e-

learning system (T. M. Abbas, Jones, & Hussien, 2016). Therefore, the following hypotheses 

were developed: 
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H1c1: Information quality (IQ) has a positive effect on the perceived usefulness (PU) of e-

learning system. 

H1c2: Information quality (IQ) has a positive effect on the perceived ease of use (PEOU) of 

e-learning system. 

 

 

3.2.2  External factors 

3.2.2.1   Computer self-efficacy (CSE) 

According to (Adewole-Odeshi, 2014), self-efficacy is “the individuals’ confidence in their 

own capacity to take steps needed to deal with future situations”. In this study, self-efficacy 

is related to computer systems (i.e., the confidence exhibited by the users in their own ability 

to use the e-learning system). According to (Akman & Turhan, 2017), a significant part is 

performed by computer self-efficacy (CSE) in determining the feelings and behavior of an 

individual. In that, it is stated that high efficacy expectations have higher chances of leading 

to success in a particular task. By analyzing the e-learning literature (as shown in Table 3), 

computer self-efficacy was found as the most widely employed external factor of TAM. It 

was revealed in various empirical studies that computer self-efficacy had a significant impact 

on the perceived usefulness, perceived ease of use of the e-learning system (Al-Ammary, Al-

Sherooqi, & Al-Sherooqi, 2014). Hence, we hypothesize the following: 

H2a1: Computer self-efficacy (CSE) has a positive effect on the perceived usefulness (PU) 

of the e-learning system. 
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H2a2: Computer self-efficacy (CSE) has a positive effect on the perceived ease of use 

(PEOU) of the e-learning system.  

3.2.2.2    Subjective norm (SN) 

Subjective norm (SN) is considered a part of the social influence variables and signifies the 

perceived social pressure to carry out or avoid carrying out a behavior (Al-Aulamie, 2013). 

The subjective norm refers to “the person’s perception that most people who are important to 

him or her think he or she should or should not perform the behavior in question” (Al-

Busaidi, 2013). In certain situations, it is likely that people may employ a system to conform 

to the requirements of other people, instead of focusing on their personal emotions and 

beliefs (Alenezi, Abdul Karim, & Veloo, 2011). There have been extensive studies on the 

way subjective norm affects the learners’ e-learning adoption or acceptance. In a study 

carried out by (Al-Gahtani, 2016), it was indicated that there was a significant impact of 

subjective norm on the perceived usefulness, perceived ease of use of e-learning system. 

Therefore, this leads to the following hypotheses: 

H3a1: Subjective norm (SN) has a positive effect on the perceived usefulness (PU) of e-

learning system. 

H3a2: Subjective norm (SN) has a positive effect on the perceived ease of use (PEOU) of e-

learning system. 

3.2.2.3   Perceived enjoyment (PE) 

Perceived enjoyment (PE) is explained by (Alharbi & Drew, 2014) as “the activity of using a 

specific system is perceived to be enjoyable in its own right, aside from any performance 

consequences resulting from system use”. Several researchers have been intrigued by 
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enjoyment in the studies of technology acceptance as there may be a positive influence of the 

intrinsic variables on the perception of users (Al-hawari & Mouakket, 2010). The feeling of 

enjoyment when working on a new system can lead to a decrease in the perception of effort 

being put in by the user (Alia, 2016). Hence, perceived enjoyment is a significant factor that 

explains e-learning adoption or acceptance. It was demonstrated in previous research that 

perceived enjoyment has a significant effect on perceived ease of use (Alkharang, 2014) and 

perceived usefulness (Almaiah et al., 2016) of e-learning. When the student is aware that 

working on an e-learning system is enjoyable, there is a greater chance that s/he will have a 

positive impact on the usefulness and ease of use of such system (Al-Mushasha, 2013). 

Hence, the following hypotheses were developed: 

H4a1: Perceived enjoyment (PE) has a positive effect on the perceived ease of use (PEOU) 

of e-learning system.  

H4a2: Perceived enjoyment (PE) has a positive effect on the perceived usefulness (PU) of e-

learning system. 

3.2.2.4   Perceived accessibility (PA) 

Perceived accessibility (PA) refers to “the degree of ease of how a user can access and use 

the information and extracted from the system” (Alsabawy, Cater-Steel, & Soar, 2016). It 

was stated by (Alshammari et al., 2016) that system accessibility signifies the degree of ease 

which allows students to access and adopt the e-learning system. It was suggested that the 

higher the accessibility of the e-learning system, the greater the students perceive the system 

as easy to use (Arteaga Sánchez, Duarte Hueros, & García Ordaz, 2013). According to (Attis, 

2014), system accessibility provides a direct indication of the perceived ease of use of a 

website. It was shown by (Ayodele, Oga, Bundot, & Ogbari, 2016) that there is a significant 
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impact of accessibility on perceived ease of use of e-learning system. The results of previous 

research demonstrated that there was a significant effect of perceived accessibility on 

perceived ease of use (Bachtiar, Rachmadi, & Pradana, 2014) as well as on perceived 

usefulness (Baleghi-Zadeh et al., 2014) of e-learning system. When the student considers the 

e-learning system to be accessible, there is a greater chance that s/he will have a positive 

impact on the usefulness and ease of use of such system (Boateng et al., 2016). Therefore, we 

hypothesize the following: 

H5a1: Perceived accessibility (PA) has a positive effect on the perceived ease of use (PEOU) 

of e-learning system. 

H5a2: Perceived accessibility (PA) has a positive effect on the perceived usefulness (PU) of 

e-learning system. 

3.2.2.5    Perceived playfulness (PP) 

Perceived playfulness (PP) refers to “the degree of cognitive spontaneity in microcomputer 

interaction” (Calisir, Altin Gumussoy, Bayraktaroglu, & Karaali, 2014). Concepts like 

examination, discovery, curiosity, and difficulty are considered as a part of the term 

playfulness (Capece & Campisi, 2013). The term signifies the intrinsic motivation factor 

which is related to the use of a new system (C.-C. Chang, Tseng, Liang, & Yan, 2013). (C.-T. 

Chang et al., 2017) stated that the individual’s playfulness is essential when the system 

acceptance is in the initial phases. According to a previous study conducted by (Y.-M. 

Cheng, 2014), perceived playfulness has a strong relation with perceived ease of use and 

perceived usefulness. Therefore, the following hypotheses were developed: 
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H6a1: Perceived playfulness (PP) has a positive effect on the perceived usefulness (PU) of e-

learning system. 

H6a2: Perceived playfulness (PP) has a positive effect on the perceived ease of use (PEOU) 

of e-learning system. 

3.2.3  The technology acceptance model (TAM) constructs 

On the basis of the extended TAM (as shown in Figure 2), the correlation between the users’ 

beliefs are explained in detail as follows. 

3.2.3.1    Perceived ease of use (PEOU) 

The perceived ease of use (PEOU) of a system refers the degree to which an individual 

perceives that the use of a specific technology would not be complicated (Y. Cheng, 2011). It 

has been shown in several studies carried out in the past that the PEOU has a positive 

relationship with the Behavioral Intention to Use (BI), directly as well as indirectly (Y.-M. 

Cheng, 2012). With respect to e-learning, PEOU is referred to the extent to which a student is 

of the view that using e-learning system will not require a lot of efforts and will be easy to 

use. The interaction between students and e-learning is clear and comprehensible (B. Cheng, 

Wang, Moormann, Olaniran, & Chen, 2012). Similarly, PEOU will influence the student’s 

intention to directly or indirectly accept the e-learning system through the Perceived 

usefulness (PU). In that, there is a significant positive association between PEOU and BI. 

Thus, this leads to the following hypothesis: 

H10: Perceived ease of use (PEOU) has a positive effect on the behavioral intention (BI) to 

use the e-learning system. 
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Also, it was demonstrated in the earlier research that there was a significant effect of PEOU 

on perceived usefulness (PU) (Cheung & Vogel, 2013). Based on that, we hypothesize the 

following: 

H7: Perceived ease of use (PEOU) has a positive effect on the Perceived usefulness (PU) of 

the e-learning system. 

In addition, previous research indicated that there is positive relation between PEOU and the 

attitudes toward the use of e-learning system (Chiang, Boakye, & Tang, 2017). Hence, the 

following hypothesis is put forward: 

H8: Perceived ease of use (PEOU) has a positive effect on attitude towards the use (ATT) of 

e-learning system. 

3.2.3.2   Perceived usefulness (PU) 

Perceived usefulness (PU) refers to the degree to which individuals expect the use of a new 

technology can improve their job performance (Chinyamurindi & Shava, 2015). Various 

empirical studies have indicated that PU is the primary determinant of the use of a specific 

technology (Chow, Herold, Choo, & Chan, 2012). The e-learning system can be considered 

as a tool of information technology, and the system will only be accepted by the students 

when they perceive that its use is going to improve their learning performance. Hence, with 

respect to the e-learning, PU signifies the degree to which students are of the view that the 

use of the e-learning system is going to enhance their learning performance. Therefore, PU is 

going to have an impact on their intention to directly or indirectly (through PEOU) accept 

and adopt the e-learning system. Previous e-learning studies indicated that there was a 

significant positive correlation between perceived usefulness (PU) and the intention to use 
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the e-learning system (BI) (Chu & Chen, 2016). Hence, the following hypothesis is 

developed: 

H11: Perceived usefulness (PU) has a positive effect on the behavioral intention (BI) to use 

the e-learning system. 

Additionally, the degree to which an individual perceives the system to meet the task 

requirements is determined by PU. It was suggested by (Damnjanovic et al., 2015) that PU 

influences the attitude towards the use of an innovation as the usefulness of an innovation 

affects an individual’s interest and the actual use of that innovation (Deshpande et al., 2012). 

Therefore, it was stated by (Elkaseh, Wong, & Fung, 2015) that a high degree of PU would 

lead to a more positive attitude. There is strong empirical support for the correlation between 

PU and the attitude towards the use in the previous studies (Elkaseh, Wong, & Fung, 2016). 

Hence, the following hypothesis is developed: 

H9: Perceived usefulness (PU) has a positive effect on the attitude towards the use (ATT) of 

the e-learning system. 

3.2.3.3   Attitude towards use (ATT) 

Attitude refers to “the degree to which a person has a positive or negative feeling towards e-

learning systems” (Escobar-Rodriguez & Monge-Lozano, 2012). It has been shown by 

various studies (Farahat, 2012) that attitude has a direct impact on behavioral intention. 

Hence, to determine the way the attitude of students affects their acceptance and use of e-

learning system, the following hypothesis is developed:  

H12: Attitude towards use (ATT) has a positive effect on the behavioral intention (BI) to use 

the e-learning system. 
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3.2.3.4    Behavioral intention to use (BI) 

It was stated by (Fathema, Shannon, & Ross, 2015) that Behavioral intention (BI) refers to 

the intent of the learners to employ e-learning systems, and involves persistent use from the 

present to the future. It has been shown by various studies (Ghosh, 2016) that behavioral 

intention to use directly and significantly influences the actual system use (AU) of e-learning. 

Hence, the hypothesis given below is put forward: 

H13: The behavioral intention to use (BI) has a positive effect on the actual use (AU) of e-

learning system. 

 

From the above hypotheses based on the extended TAM model for E-learning acceptance 

among student, we construct the following research model (Figure 2). 
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Figure 2. Research Model  
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Chapter Four 

 

Research Methodology 

 

 
 

4.1  Abstract 

In this chapter, the methodology used to analyze the students’ attitudes and acceptance of 

electronic learning (E-learning) systems in the higher educational segment of the UAE 

Universities  has been explained. A theoretical framework was put forward in this study, 

which consists of the core constructs in TAM, i.e. perceived usefulness, perceived ease of 

use, attitude towards usage, intention to use, and actual use of the E-learning systems. The 

study also considered additional external factors, which comprised of (Computer self-

efficacy, Subjective/ Social  norm, Enjoyment, System Quality, Information Quality, Content 

Quality, Accessibility, and Computer Playfulness). The participants were chosen from five 

universities which have successfully implemented E-learning systems. The total number of 

questionnaires collected was four hundred and thirty-five. Structure equation modeling 

(SEM) was used to examine the research hypotheses. In this study, the location used for 

collecting data has also been discussed. The study participants are presented and the students’ 

surveys structures are explained in detail.  

4.2  Research Methodology 

This study seeks to examine the attitudes of students towards the use of E-learning in the 

higher educational setting in the universities of the UAE region. When students’ attitudes are 

comprehended, the strengths and weaknesses can be determined and the infrastructure 

needed can be suitably developed. Attitudes help in determining if the students are willing to 
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employ E-learning systems in the learning/education process. In this study, a quantitative 

approach is put forward that uses two questionnaire surveys: self-administered survey 

questionnaire distributed among the students in The British University in Dubai and University of 

Fujairah and online questionnaire was also employed in this study and was distributed among 

the students in Abu Dhabi School of Management , Skyline University College, and MENA 

College of Management (MCM).  

4.3  Target population  

The target population of this study is the students enrolled at five different universities in the 

UAE (i.e., Abu Dhabi School of Management, Skyline University College, University of 

Fujairah, The British University in Dubai, and MENA College of Management (MCM)). The 

sample was chosen based on the availability of students. According to the statistics obtained 

from the five universities, there were 5000 enrolled students at the time of data collection. 

With reference to (Govender & Rootman-le Grange, 2015), the minimum sample size for a 

population of 5000 is 357. Based on that, the questionnaire surveys were distributed among 

the students in the five mentioned universities. 

4.4  Data Collection 

Data collection took place from 07.9.2017 to 30.11.2017 while the fall semester 2017/2018 

was in progress among the students in The British University in Dubai and University of Fujairah 

and with the help of self-administered survey questionnaire. On the whole, 300 

questionnaires were circulated randomly, out of which 221 questionnaires were returned, 

giving a response rate of 73.6 percent. Out of these, 79 questionnaires were not considered 

because they included a large number of missing values. Subsequently, 221 usable 

questionnaires were evaluated, providing a usable response rate of 73.6 percent. An online 

https://en.wikipedia.org/wiki/Skyline_University_College,_Sharjah
https://en.wikipedia.org/wiki/Skyline_University_College,_Sharjah
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questionnaire was also employed in this study and was distributed among the students in Abu 

Dhabi School of Management , Skyline University College, and MENA College of Management 

(MCM). Google forms survey was used for gathering the research data, and the survey was 

distributed through email to all the target recipients. The analysis included 214 complete 

questionnaires that were used for evaluating the conceptual model.  

On the whole, 435 responses were obtained that had all valid responses. This is considered to 

be an acceptable sample size as stated by (Krejcie & Morgan, 1970) that an approximate 

sampling size for a population of 5000 in 357 respondents. In this case, the sample size is 

435, which is greater than the least requirements; hence, this sample size is acceptable and 

analysis can be carried out using structural equation modeling (Chuan & Penyelidikan, 2006) 

to test the hypotheses developed. The hypotheses were developed on the basis of prevailing 

theories and were pertinent to the E-learning context. The measurement model, validity, 

reliability, and model fit were evaluated using structural equation modeling (SEM) (Smart 

PLS Version 3.2.7), which was preceded by the final path model. The extensive details of the 

data collected are shown in Table 5.  

University No. of students 

The British University in Dubai  135 

University of Fujairah 86 

Skyline University College  77 

Abu Dhabi School of Management (ADSM) 83 

MENA College of Management (MCM) 54 

Total  435 

https://en.wikipedia.org/wiki/Skyline_University_College,_Sharjah
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Table 5. Participants details 

 

4.5  Questionnaire Pilot Study   

Prior to conduct the final survey, a pilot study was carried out to measure the reliability of the 

questionnaire items. For this study, 50 students were randomly selected from the target 

population. The Cronbach’s alpha was used to measure the internal reliability of the 

constructs’ items. According to (Alrawashdeh, Firstauthor, & Secondcoauthor, n.d.), a 

reliability coefficient of 0.70 or above is deemed to be acceptable. In this study, the 

Cronbach’s alpha values for all the constructs were above 0.7 as shown in Table 6. 

Therefore, all the constructs were reliable, and hence, they can be used in the final study. 

Construct Cronbach's alpha 

System Quality 0.921 

Content Quality 0.974 

Information Quality 0.868 

Computer self-efficacy 0.844 

Subjective norm 0.838 

Enjoyment 0.899 

Accessibility 0.892 

Computer Playfulness 0.891 

Perceived Usefulness 0.828 

Perceived Ease of Use 0.897 
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Attitude towards 0.873 

Behavioral Intention to Use 0.866 

Actual Use 0.925 

Table 6: Questionnairerely on survey measurement scale Cronbach's alpha 

 

The table given above shows that the thirteen measurement scales of the questionnaire are 

reliable, and hence, they may be used in the study.  

4.6  Study Instrument 

To test the hypothesis presented in the research, a survey instrument was developed. The 

survey involved 30 items to measure the thirteen constructs in the questionnaire. Table 7 

presents the sources of these constructs. The questions from the earlier studies were modified 

to make them consistent with the requirements of the current study.  

Constructs Number 

of items 

Source 

Accessibility 3 (Martínez-Torres et al., 2008; Park, 2009) 

Actual Use 3 (Cheung & Vogel, 2013; Martínez-Torres et al., 2008; 

Mohammadi, 2015) 

Attitude towards 3 (Alia, 2016; Fathema et al., 2015; Rym et al., 2013; Sánchez & 

Hueros, 2010) 

Behavioral Intention to Use 3 (Fathema et al., 2015; Rym et al., 2013) 

Computer Playfulness 3 (B.-C. Lee et al., 2009; Venkatesh & Bala, 2008) 

Computer self-efficacy 3 (Y.-C. Lin et al., 2010; Park, 2009; Rym et al., 2013) 

Content Quality 3 (Almaiah et al., 2016; Y.-M. Cheng, 2012; Y.-C. Lee, 2006; Rym 



 
 

50 
 

et al., 2013) 

Enjoyment 3 (C.-T. Chang et al., 2017; Y. Cheng, 2011; Y.-C. Lin et al., 2010; 

Martínez-Torres et al., 2008) 

Information Quality 3 (Alsabawy et al., 2016; Mohammadi, 2015; Roca et al., 2006) 

Perceived Ease of Use 3 (Fathema et al., 2015; Martínez-Torres et al., 2008; Ong & Lai, 

2006; Park, 2009) 

Perceived Usefulness 3 (C.-T. Chang et al., 2017; Fathema et al., 2015; Martínez-Torres 

et al., 2008; Ong & Lai, 2006; Roca et al., 2006) 

Subjective norm 4 (Alkharang, 2014; C.-T. Chang et al., 2017; Tarhini et al., 2013a) 

System Quality  3 (Aixia & Wang, 2011; Fathema et al., 2015; Sandjojo & 

Wahyuningrum, 2015) 

Table 7: Constructs and their sources 

 

4.7  Survey Structure 

A questionnaire survey was developed and disseminated among the students. There were 

eight sections in the survey. The first section consists of the personal data of the participants. 

There are nine items in the second section which signify t general questions pertaining to the 

E-learning system. There are eight items in the third section which signify the E-learning 

system quality. In the fourth section, there are three items which indicate self-efficacy though 

the E-learning system. There are four items in the fifth section that signify subjective norm or 

social influences. Lastly, the final section includes two items that signify computer 

playfulness. To measure the 30 items, a five-point Likert scale has been used, that includes 

the measures strongly agree (5), agree (4), neutral (3), disagree (2), and strongly disagree (1)

 . 
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4.8  Summary 

 

This chapter deals with the research questions pertaining to attitudes and acceptance of 

students with respect to electronic learning (E-learning) systems in the higher educational 

sector in UAE universities. The study adopts a quantitative methodology as it uses 

questionnaire survey. Five universities from the UAE  have been selected for obtaining the 

data. The study participants include 435 students.  The survey structures of the students are 

explained in detail as follows.  
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Chapter Five 

 

Discussion of the Results 

 
5.1 Overview 

In this chapter, the extended technology acceptance model (TAM) was examined by 

analysing the data that has been gathered. There has been successful use of structural 

equation modelling (SEM) (SmartPLS Version 3.2.7) with IBM SPSS Statistics software 

(ver. 23) to obtain the demographic data. Initially, structural model (Inner model) and 

measurement model (Outer model) is going to be put forward with constructs and indicators. 

Furthermore, the measurement model will be succeeded by the structural model assessment 

and final model presentation. According to the findings, TAM was a good theoretical method 

for comprehending users’ acceptance of E-learning.  

 

5.1.1 Students’ personal information / Demographic Data 

The personal/demographic data has been summarized in Table 8. The percentage of the 

female students was 54% while only 46% was males. 55% of the students age ranges 

between 18 and 29 while this percentage is very from those who are above 29 (45%). 36% of 

the students were from IT major while students in Business Management, engineering, 

science, law, education and humanities were 27%, 9%, 3%, 3%, 16%  and 0.5% respectively. 

Most of the respondents of the study have a sound education background and are university 

graduates. 38% individuals had a bachelor degree, 35% had a master degree, and 16% had a 

doctoral degree, while the remaining had obtained some kind of diploma and 

diploma/advanced education. In the Figure 7 presented below, the distribution of 
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respondents’ education is illustrated graphically: 60% of the respondents utilized Blackboard 

system, while 40% of the respondents used Moodel system.  

According to (Al-Emran & Salloum, 2017), the “purposive sampling approach” was 

employed when the participants were easily accessible and were ready to be involved in the 

research. Students from various colleges, studying at different levels and having different 

ages were part of the study sample. IBM SPSS Statistics ver. 23 was used to assess the 

demographic data. Table 8 presents the complete demographic data of the respondents.  

 

Variables Answers Frequency Percentage 

% 

Gender Female 237 54.5 % 

Male 198 45.5 % 

Age 18 to 29 239 54.9 % 

30 to 39 153 35.2 % 

40 to 49 37 08.5 % 

50 to 59 6 01.4 % 

Above 60 0 0 % 

College College of Business and Economics 118 27.1 % 

College of Humanities and Social Sciences 22 05.1 % 

College of Information Technology 158 36.3 % 

College of Engineering 41 09.4 % 

College of Education 70 16.1 % 

College of Law 13 03.0 % 

College of Science 13 03.0 % 

Level of education Diploma 26 6.0 % 

Advanced Diploma 22 5.0 % 

Bachelor 166 38.2 % 

Master 154 35.4 % 

Doctorate 67 15.4% 

Type of e-learning 

system 

Blackboard 260 60 % 

Moodle 175 40 % 

Table 8: Students’ demographic data 

 
 

Of the 435 respondents, 237 (54 %) were females and 198 (46 %) were males. The gender 

distribution is shown in figure 3. 
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Figure 3: Gender Age distribution 

 

The respondent ages fell in the category of 18 years to 59 years and above. 55% of the 

respondents were the ages of 18 and 29; 35 % were between ages of 30 and 39; 9% of the 

respondents were aged between 40 to 49; 1% were between ages of 50-59. It is evident from 

the age assessment that most of the respondents in sample are younger. A graphical 

representation of the age distribution of the respondents is demonstrated in figure 4.  

 

 

       Figure 4: Age Group distribution 
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The analysis of the respondent colleges specifies that 36% of the respondents from the 

college of Information Technology and 27% from the college of business and economics. 

16% of the total respondents belonged to the college of engineering, college of science and 

college of law while 5% for college of humanities and social sciences. A graphical 

representation of the distribution of respondents in college grouping is demonstrated in 

(Figure 5)  . 

 

 

Figure 5: Students' college distribution  

 

The majority of the respondents had educated background with most of them having 

university degrees. 38% individuals had a bachelor degree while 35% held a master degree, 

16% of the respondents had a doctoral degree while remaining respondents had 

diploma/advanced education. Figure 6 presented below offers a graphical illustration of the 

classification of the respondents with respect to education. 
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Figure 6: Education category distribution 

 

 

60% of the respondents used Blackboard E-learnng system, while 40% reported using 

Moodel E-learning system,  

 

 

Figure 7: E-learning system category 

 

 

6%
5%

38%
35%

16%

Diploma

Advanced Diploma

Bachelor

Master

Doctorate

Moodel 

40%

Blackboard 

60%



 
 

57 
 

E-learning will play an important part in formulating teaching and learning techniques for 

higher education. However, it is possible to effectively apply E-learning to higher education 

only in the presence of user acceptance for the technology. Hence, the purpose of this study 

is to evaluate those factors which have an impact on the intention of university students to 

accept E-learning. This study presents a model to determine the factors that have an impact 

on the acceptance of E-learning in higher education and to determine if eight external factors 

(Computer self-efficacy, Subjective/ Social  norm, Enjoyment, System Quality, Information 

Quality, Content Quality, Accessibility, and Computer Playfulness) influence E-learning 

acceptance in any way or not. A structural equation model was used to evaluate the data 

collected from 435 participants.  

 

5.2  Partial least square analysis methodology 

5.2.1  Assessment of the measurement model (Outer model)  

The use of Smart PLS for Partial Least Squares Structural Equation Modeling (PLS-SEM), a 

software developed by (Ringle, Wende, & Will, 2005)  , is quite prevalent. Due to it being 

freely available to academics and researchers and having a friendly user-interface and 

advanced reporting features, its prevalence has increased since it was launched in 2005 (K. 

K.-K. Wong, 2013).  The association between the indicators and latent construct that is being 

measured is described by the measurement model. There are two kinds of validities that are 

needed for evaluating the measurement model; which are the convergent validity and 

discriminate validity (Chin, 1998). The degree to which theoretically similar constructs are 

related to each other is given by convergent validity, while the degree to which there are 



 
 

58 
 

differences between two constructs is given by discriminate validity. These two validities 

together offer some proof of the goodness of fit of the measurement model.  

5.2.1.1 Convergent validity 

Two methods were taken in to account to evaluate convergent validity. The loadings of the 

individual measures were analyzed first with respect to their corresponding constructs, 

followed by determining the composite reliabilities. To find out convergent validity, Partial 

Least Squares (Smart PLS ver. 3.2.6) was used. Two different kinds of analyses were 

performed, where the initial PLS operation that employed boot strapping method with 300 

resamples created loadings, average variance extracted (AVE), weights, t-values and 

composite reliabilities for every measurement item corresponding to its hypothesized 

construct. For each measurement item, the loadings were evaluated, the findings of which 

demonstrated that a higher value was obtained for loadings of every item instead of the 

suggested value of 0.70 (Chin, 1998; Hair Jr, Hult, Ringle, & Sarstedt, 2016).  

It was exhibited that the loadings for the measurement items were very high in contrast to the 

recommended value of 0.70. Item loadings of 0.70 or higher indicates that the measurement 

item and its hypothesized construct share more than 50% of the variance. Table 9 shows the 

subsequent number of items for every construct, average variance extracted and composite 

reliabilities. The internal consistency is satisfactory since the composite reliability values are 

greater than 0.80. It is demonstrated in Table 9 that the values of composite reliabilities are 

between 0.822 and 0.984, which are more than the recommended value of 0.80, while 

majority of them are over 0.80. As all the variables have their values of Cronbach’s alpha 

above .55, all of them meet the first measure of being reliable as demonstrated in Table 9. 
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Constructs Items Factor 

Loading 

Cronbach's 

Alpha 

CR AVE 

System quality SQ_1 0.961 0.842 0.923 0.856 

SQ_2 0.888 

Content quality CQ_1 0.973 0.976 0.984 0.954 

CQ_2 0.979 

CQ_3 0.979 

Information quality IQ_1 0.886 0.742 0.862 0.758 

IQ_2 0.855 

Computer self-efficacy CSE1 0.897 0.721 0.846 0.733 

CSE2 0.813 

 

Subjective norm 

SN1 0.709 0.724 0.828 0.547 

SN2 0.704 

SN3 0.771 

SN4 0.770 

Perceived enjoyment PE1 0.908 0.772 0.898 0.814 

PE2 0.908 

Accessibility AC1 0.744 0.759 0.828 0.709 

AC2 0.930 

Computer playfulness CP1 0.912 0.749 0.888 0.798 

CP2 0.875 

Perceived usefulness PU_1 0.890 0.677 0.822 0.698 

PU_2 0.778 

Perceived ease of use PEOU_1 0.973 0.928 0.965 0.932 

PEOU_2 0.958 

Attitude towards use ATT_1 0.894 0.749 0.889 0.800 

ATT_2 0.895 

Behavioral intention to 

use 

BI_1 0.934 0.831 0.897 0.745 

BI_2 0.860 

BI_3 0.791 

Actual use AU_1 0.945 0.842 0.926 0.862 

AU_2 0.912 

 Table 9: Convergent validity results which assures acceptable values (Factor loading, Cronbach’s Alpha, 

composite reliability  0.70 & AVE > 0.5). 

 

5.2.1.2   Discriminate validity 

The degree to which one construct differs from all other constructs in the research model is 

determined by means of discriminate validity (Chin, 1998). Discriminate validity was 

examined using two processes. The correlations of the latent variable measurements with the 

measurement items were analyzed. To determine discriminate validity, the constructing 

measures could be differentiated from each other. Powerful loading should be depicted by 
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these measures with respect to their hypothesized construct instead of other constructs in the 

research model, indicating that the loadings should be higher compared to the cross loadings. 

 

To guarantee that there is a greater variance of every construct with its measures when 

compared to the other latent constructs in the research model, the average variance extracted 

(AVE) is evaluated. Usually, square root of the AVE for a specific construct should normally 

behigher when compared to the variance that is common between the construct and other 

constructs in the model, and it should be greater than the suggested value of 0.5 (Fornell & 

Larcker, 1981). It is recommended that the construct founds a minimum of 50% of the 

measurement variance when the AVE value is more than 0.5. Partial Least Squares 

(SmartPLS ver. 3.2.6) was used to evaluate the discriminate value. Table 11 includes the 

loadings and cross-loadings. It is demonstrated by an in depth analysis of the loadings and 

cross-loadings that the each of the measurement items load broadly on their individual latent 

constructs instead of loading on other constructs (W. T. Cheng & Chen, 2015). 

 

The AVE analysis can be seen in Table 10. The square root of the AVE scores are shown in 

the bold diagonal constituents of the table, while the correlations between the constructs are 

shown by the off load diagonal constituents. The table shows that the square root of the AVE 

values remains higher as compared to the suggested value of 0.5 by being in the range of 

0.71 and 0.95. The AVE is provocatively higher compared to any correlations with the 

construct (Hair Jr et al., 2016), which clearly denotes a greater variance of all constructs with 

their individual measures, rather than with other constructs in the model, leading to 

discriminate validity.  
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5.2.1.3  Heterotrait-Monotrait Ratio of Correlations (HTMT)  

 

The Heterotrait-monotrait ratio of the correlations (HTMT) technique has been put forward 

recently to examine discriminate validity (Henseler, Ringle, & Sarstedt, 2015). The HTMT 

refers to the mean of the heterotrait-heteromethod correlations corresponding to the average 

of the monotrait-heteromethod correlations (Henseler et al., 2015). The heterotrait-monotrait 

ratio of correlations (HTMT) is the latest technique put forward to evaluate discriminate 

validity in partial least squares structural equation modelling, which is a significant 

foundation for model examination. When discriminate validity is not determined, researchers 

remain doubtful regarding whether the results suggesting hypothesized structural paths are 

correct, or if they are simply because of statistical discrepancies. The HTMT method is 

evidently better than the traditional approaches to discriminate validity assessment, like 

Fornell-Larcker criterion (Fornell & Larcker, 1981) and (partial) cross-loadings, which are 

mostly incapable of determining an absence of discriminate validity (Campbell & Fiske, 

1959). When HTMT values are less than 1, the true correlation between the two constructs 

should be shown to be distinct. When the HTMT value is greater than this threshold, then 

discriminate validity is not present. A threshold of 0.85 has been implied by a few 

researchers (Kline, 2011), while others have suggested a value of 0.90 (T. S. H. Teo et al., 

2008). Table 12 shows the Heterotrait-monotrait ratio of the correlations (HTMT) 

technique.This suggests that all constructs have higher variance with the own measures, 

rather than with other constructs in the model, which leads to discriminate validity.  
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9 

ATT 0.299 0.22

0 
0.89

4 

          

BI 0.388 0.19

4 

0.48

7 
0.86

3 

         

CP 0.435 0.25

4 

0.27

2 

0.36

3 
0.89

4 

        

CSE 0.469 0.27

7 

0.41

6 

0.44

5 

0.44

1 
0.85

6 

       

CQ 0.113 0.11

7 

0.15

3 

0.23

5 

0.11

9 

0.27

2 
0.97

7 

      

PE 0.470 0.27

5 

0.42

1 

0.41

1 

0.56

6 

0.61

8 

0.20

3 
0.90

2 

     

IQ 0.422 0.26

2 

0.40

5 

0.43

8 

0.40

9 

0.58

9 

0.37

2 

0.59

9 
0.87

1 

    

PEOU 0.285 0.15

4 

0.36

9 

0.29

4 

0.27

5 

0.30

4 

0.06

2 

0.18

1 

0.27

3 
0.965    

PU 0.385 0.14

2 

0.58

5 

0.42

9 

0.28

7 

0.38

3 

0.14

6 

0.37

3 

0.39

9 

0.416 0.83

6 

  

SN 0.546 0.20

4 

0.40

3 

0.45

0 

0.53

1 

0.58

2 

0.29

4 

0.59

7 

0.56

4 

0.260 0.35

5 
0.73

9 

 

SQ  0.151 0.05

4 

0.08

7 

0.02

2 

0.15

4 

0.03

8 

0.11

0 

0.10

9 

0.07

9 

0.139 0.08

7 

0.12

8 
0.92

5 

Table 10: Fornell-Larcker Scale.
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Table 11: Cross-loading results. 
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Table 12: Heterotrait-Monotrait Ratio (HTMT).
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5.2.2  Assessment of structural model (Inner model)  

The structural model was examined after the measurement model’s (Harun, Liew, Kassim, & 

Sulong, 2015) relevance had been determined, after which hypothesis testing took place. 

According to the structural model, there is a causal association between the latent constructs of 

the research model. The structural model was initially analysed by identifying the model’s 

predictive capacity. The hypothesized associations between the latent constructs presented in 

the research model where then analysed (Hair Jr et al., 2016). The predictive power of the 

research model is obtained by the R-square value of the dependent variables, while path 

coefficients are used to examine the capability of the hypothesized relationships. PLS-Graph 

(SmartPLS ver. 3.2.6) was utilized to perform validation of the structural model. As per the 

directions presented in the PLS-Graph Users Guide, the model was included in PLS. The 

outcomes of the PLS-Graph output are given in Figure 8. 

 

5.2.2.1   Coefficient of determination -𝑅2 

The most common measure used to analyze the structural model is the coefficient of 

determination, so-called R2 (Dreheeb, Basir, & Fabil, 2016). The predictive accuracy of the 

model is determined using this measure which is computed as the squared correlation between 

a particular endogenous construct’s actual and predicted values (Hair Jr et al., 2016; Senapathi 

& Srinivasan, 2014). In addition, it also signifies the degree of variance in the endogenous 

constructs validated by every exogenous construct related to it. According to the 

recommendations provided by (Chin, 1998), when the R2 value is more than 0.67, it is 

perceived as high, whereas the values between 0.33 and 0.67 are considered as moderate, and 

the values between 0.19 and 0.33 are considered as weak.  
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According to Table 13, the R2 values for the behavioral intention to use, perceived ease of use, 

and perceived usefulness were found to be between 0.19 and 0.33; and hence, the predictive 

power of these constructs is considered as weak. Besides, the R2 value of the attitude towards 

use is found to explain 36.1% of the variance, and, therefore; the predictive power of this 

construct is considered as moderate. In addition, the R2 value of the actual use is found to 

explain 37% of the variance, and, thus; the predictive power of this construct is regarded as 

moderate. 

Constructs R2 Results 

Actual use 0.370 Moderate 

Attitude towards use 0.361 Moderate 

Behavioral intention 0.275 Weak 

Perceived ease of use 0.165 Weak 

Perceived usefulness 0.308 Weak 

Table 13: R2 of the endogenous latent variables. 

 

5.2.2.2  Predictive relevance  

The 𝑅2  values are not only used to determine predictiveaccuracy, but are also used by 

researchers to assess the Stone-Geisser’s𝑄2  value (Geisser, 1974; Stone, 1974) which is 

representative of the predictive relevance of the model. In particular, this means that when 

predictive relevance is depicted by PLS-SEM, then the data points of indicators in reflective 

measurement models of endogenous constructs as well as endogenous single-item constructs 

are evidently predicted. When the 𝑄2 values in the structural model are more than zero for a 

particular reflective endogenous latent variable, the predictive relevance of the path model is 

obtained for this specific construct. To use PLS for prediction, a measure of predictive power is 

needed (Hair Jr et al., 2016). The Blind folding process has been recommended for assessing 

predictive relevance. It was found that the following latent variables were significant: 
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Behavioural Intention to Use, Actual Use, Attitude towards, Perceived Ease of Use and 

Perceived Usefulness. In the study, a 𝑄2  value of 0.029, 0.274, 0.186, 0.124 and 0.185, 

respectively was recorded when there was an omission distance of 7 which depicts the highly 

predictive model (see table 14).  

It is evident from the aforementioned example that if prediction of observables or possible 

observables is compared to unreal constructs parameters, the relevance of observables is 

comparatively higher (Akter, D’Ambra, & Ray, 2011; Geisser, 1975).  

 

Variable SSO SSE Q² (=1-SSE/SSO) 

Accessibility 870.000 870.000  

Actual Use 870.000 845.010 0.029 

Attitude towards  870.000 631.857 0.274 

Behavioral Intention to Use 1,305.000 1,062.784 0.186 

Computer Playfulness 870.000 870.000  

Computer self-efficacy 870.000 870.000  

Content Quality 1,305.000 1,305.000  

Enjoyment 870.000 870.000  

Information Quality 870.000 870.000  

Perceived Ease of Use 870.000 762.080 0.124 

Perceived Usefulness 870.000 709.054 0.185 

Subjective norm 1,740.000 1,740.000  

System Quality 870.000 870.000  

Table 14: Construct Cross validated Redundancy 

 

5.2.2.3  Goodness of fit the model 

According to (Tenenhaus, Vinzi, Chatelin, & Lauro, 2005), Gof referred to the Global fit 

measure, which indicates the geometric mean of average variance extracted (AVE) and the R2 

average of the endogenous factors (Hair Jr et al., 2016). The study model is essentially 

evaluated on two levels using the Gof, the measurement and structural model, while ensuring 

the efficiency of the model on the whole Gof can be calculated in the following way: 
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GoF = √(R2̅̅ ̅̅ ̅ × AVE̅̅ ̅̅ ̅̅ )  

The criteria of Gof has been put forward by (Wetzels, Odekerken-Schröder, & Van Oppen, 

2009) to determine whether Gof, small, medium or large, can be considered as global valid 

PLS model. Table 15 given below shows these criteria.  

 

                             GoF                         Result 

Greater than 0.36 Large 

Between 0.25 to 0.36   Medium 

Less than 0.1 to 0.25 Small 

Less than 0.1 No fit 

Table 15: The criteria of Gof 

 

Constructs AVE 

System Quality 0.856 

Content Quality 0.954 

Information Quality 0.758 

Computer self-efficacy 0.733 

Subjective norm 0.547 

Enjoyment 0.814 

Accessibility 0.709 

Computer Playfulness 0.798 

Average 0.771 

Constructs R2 

Perceived Usefulness 0.308 

Perceived Ease of Use 0.165 

Attitude towards 0.361 

Behavioral Intention to Use 0.275 

Actual Use 0.037 

Average 0.230 

Goodness of fit GoF and Predictive 0.421 
Table 16: Goodness of Fit of the model (Gof) 

 

It is demonstrated in Table 16 above that the value of Gof is 0.421. This means that the Gof 

model in the study is quite large and depicts sufficient global PLS model validity. 
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5.2.2.4  Test of the hypotheses - Path coefficient  

To analyze the various hypothesized associations, the structural equation modeling was used 

(see Table 17). (Milošević, Živković, Manasijević, & Nikolić, 2015) stated that the values of fit 

indices that were computed showed that there was suitable fit of the structural model to the 

data for the given research model. As per the opinion of (Milošević et al., 2015) this study 

recommends the intended values of fit indices, there is fitting structural model fit to the data for 

the research model (Tarhini et al., 2017) (see Fig. 8). It can be seen in the Table that all the 

values were in the given range. In addition to it, few direct hypotheses also showed support 

(Ma & Yuen, 2011). The resulting path coefficients of the suggested research model are shown 

in Figure 8. Generally, the data supported sixteen out of twenty-three hypotheses. Five 

endogenous variables were verified in the model (PU, PEOU, ATT, BI, and AU). Based on the 

data analysis hypotheses H1a2, H1c1, H1c2, H2a2, H4a1, H4a2, H5a1, H5a2, H6a1, H7, H8, 

H9, H10, H11,H12, and H13 were supported by the empirical data, while H1a1, H1b1, H1b2, 

H2a1, H3a1, H3a2, H6a2, and H10 were rejected. The results showed that PU significantly 

influenced ATT (β= 0.521, P<0.001) and BI (β= 0.193, P<0.01) supporting hypothesis H9 and 

H11 respectively. PEOU was determined to be significant in affecting PU (β= 0.296, P<0.001), 

supporting hypotheses H7. Furthermore, PU was significantly influenced by three exogenous 

factors: IQ (β= 0.138, P < P<0.05), PE (β= 0.132, P < P<0.05), and PA (β= 0.158, P<0.05) 

which support hypotheses H1c1, H4a2, and H5a2.  

PEU was found to be significantly influenced by six exogenous factors: SQ (β= -0.101, 

P<0.01), IQ (β=0.154, P<0.05), CSE (β= 0.207, P<0.01), PN (β=-0.201, P<0.01), PA (β=0.128, 

P<0.05), and PP (β= 0.157, P <0.01), supporting hypotheses H1a2, H1c2, H2a2, H4a1, H5a1, 

and H6a1 respectively.  PU significantly influenced ATT (β= 0.152, P<0.01) and BI (β= 0.193, 
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P<0.01) supporting hypothesis H9 and H11 respectively. The results also revealed that ATT 

significantly influenced BI (β= 0.342, P<0.001) supporting hypothesis H12.  BI was found to 

be significant in influencing AU (β= 0.194, P<0.01), supporting hypotheses H13.  

The relationship between PU and SQ (β= -0.005, P=0.911), CQ (β= 0.017, P=0.750) CSE (β= 

0.057, P=0.379), SN (β= 0.012, P=0.860), and PP (β= -0.026, P=0.657) are statistically not 

significant, and Hypotheses H1a1, H1b1, H2a1, H3a1, and H6a2 are generally not supported. 

Content Quality (CQ), Subjective norm (SN) has statistically not significant effects on PEOU 

(β= -0.062; p=0.251), and (β= 0.024; p=0.736) respectively. Hence, H1b2 and H3a2 are not 

supported. Next, the effects of PEOU on intention to use (BI) (β= 0.088; p=0.062)  is  not 

significant, hence, H10 is not supported. A summary of the hypotheses testing results is shown 

in Table 17. 

 

H 

 

Relationship 

 

Path 

 

t-

value 

 

p-

value 

 

Direction 

 

Decision 

H1a1 System Quality → Perceived Usefulness -

0.005 

0.112 0.911 Negative Not 

supported 

H1a2 System Quality → Perceived Ease of Use 0.101 2.499 0.013 Positive Supported* 

H1b1 Content Quality → Perceived Usefulness 0.017 0.319 0.750 Positive Not 

supported 

H1b2 Content Quality → Perceived Ease of Use -

0.062 

1.148 0.251 Negative Not 

supported 

H1c1 Information Quality → Perceived Usefulness 0.138 2.345 0.019 Positive Supported* 

H1c2 Information Quality → Perceived Ease of Use 0.154 2.244 0.025 Positive Supported* 

H2a1 Computer self-efficacy → Perceived 

Usefulness 

0.057 0.881 0.379 Positive Not 

supported 

H2a2 Computer self-efficacy → Perceived Ease of 

Use 

0.207 3.060 0.002 Positive Supported** 

H3a1 Subjective norm → Perceived Usefulness 0.012 0.176 0.860 Positive Not 

supported 

H3a2 Subjective norm → Perceived Ease of Use 0.024 0.338 0.736 Positive Not 

supported 

H4a1 Enjoyment → Perceived Ease of Use -

0.201 

2.675 0.008 Negative Supported** 

H4a2 Enjoyment → Perceived Usefulness 0.132 2.110 0.035 Positive Supported* 

H5a1 Accessibility → Perceived Ease of Use 0.128 2.256 0.025 Positive Supported* 

H5a2 Accessibility → Perceived Usefulness 0.158 2.833 0.005 Positive Supported** 

H6a1 Computer Playfulness → Perceived Ease of 

Use 

0.157 2.808 0.005 Positive Supported** 
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H6a2 Computer Playfulness → Perceived Usefulness -

0.026 

0.444 0.657 Negative Not 

supported 

H7 Perceived Ease of Use → Perceived Usefulness 0.296 5.164 0.000 Positive Supported** 

H8 Perceived Ease of Use → Attitude towards 0.152 3.125 0.002 Positive Supported** 

H9 Perceived Usefulness → Attitude towards 0.521 9.699 0.000 Positive Supported** 

H10 Perceived Ease of Use → Behavioral Intention 

to Use 

0.088 1.869 0.042 Positive Supported* 

H11 Perceived Usefulness → Behavioral Intention 

to Use 

0.193 2.834 0.005 Positive Supported** 

H12 Attitude towards → Behavioral Intention to 

Use 

0.342 5.133 0.000 Positive Supported** 

H13 Behavioral Intention to Use → Actual Use 0.194 3.489 0.001 Positive Supported** 

Table 17: Results of structural model (significant at p** < = 0.01, p* < 0.05). 

 

Figure 8. Path coefficient results (significant at p** < = 0.01, p* < 0.05).
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5.3   Discussion 

Although (Abdullah & Ward, 2016) achieved significant results by determining the most 

frequently factors (Self-efficacy, Subjective Norm, Enjoyment, Computer Anxiety, and 

Experience), it was found that (Computer self-efficacy, Enjoyment, Subjective Norm, Social 

influence, quality of the system and information quality) were considered the most extensively 

used external factors in the existing study . the main objective of this paper is to analyze the 

study that was already analysis by (Abdullah & Ward, 2016) with other relevant studies that 

were collected based on inclusion and exclusion criteria of this study. Structure equation 

modeling (PLS-SEM) was used to examine the research hypotheses The structural model given 

in Figure 2 was analysed by assessing structural paths, t-statistics and variance explained (R-

squared value). The model was made to run through a bootstrap re-sampling routine to obtain 

path significances (Efron & Tibshirani, 1993). Bootstrapping refers to a nonparametric 

technique to examine the significance level of partial least square estimates (Chin, 1998). It 

produces a specific number of subsamples by randomly selecting a case from the original data 

set. The number of cases employed for bootstrapping in the study is identical to the sample 

size, which involves 435 cases. The study used a total of 1000 re-samples. Table 17 illustrates 

the findings of data analysis. The PLS technique was used to test the sixteen hypotheses given 

above. The path significance of every hypothesized relationship that is part of the research 

model and the variance explained (R2) by every path were evaluated. A one-tailed t-test was 

employed in this study as all the hypotheses in this study are directional. The one-tailed t-test 

(df = 435) showed that the 0.05 significance level, or p < 0.05, requires a t-value >1.657, and 

the 0.01 significance level, or p < 0.01, requires a t-value >2.354. The 0.001 significance level, 

or p < 0.001, requires the corresponding t-value >3.152. The path coefficients and their 
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significance are demonstrated in Table 15. Out of the proposed hypotheses, sixteen were 

supported. The hypotheses that were obtained from TAM H7, H8, H9, H10, H11, H12, and 

H13 were supported. 

It was found in the study that system quality, information quality, computer self-efficacy, 

enjoyment, accessibility, and, computer playfulness all led to an increase in the students' 

perceived ease of use of E-learning systems. It was shown that system quality had a positive 

influence on perceived ease of use, which supported H1a2. There was a positive influence of 

information quality on perceived ease of use and perceived usefulness, supporting both H1c1 

and H1c2. However, computer self-efficacy had a more profound impact compared to the other 

five factors. This result stresses on the significance of students’ competency and high degree of 

confidence in using E-learning systems. The positive impact of computer self-efficacy on 

perceived ease of use was also found in some past studies (e.g., (T. M. Abbas, 2017; Al-

Gahtani, 2016; C.-T. Chang et al., 2017; Y. Cheng, 2011; Chow et al., 2012; Fathema et al., 

2015; Hsia et al., 2014; Y.-H. Lee et al., 2013; Sánchez & Hueros, 2010), supporting H2a2. 

There was a positive influence of enjoyment on perceived ease of use and perceived 

usefulness, supporting both H4a1 and H4a2. Furthermore, there was a positive influence of 

accessibility on perceived ease of use and perceived usefulness, supporting H5a1 and H5a2. 

There was also a positive influence of computer playfulness on perceived ease of use, 

supporting H6a1. Nonetheless, it was not found in our experimental results that content quality 

and subjective norms significantly influenced perceived ease of use and perceived usefulness, 

which is why H1b1, H1b2, H3a1 and H3a2 were rejected. There was no direct influence of 

system quality on perceived usefulness. In contrast to the prior researcher, it was shown in the 

study by (Govender & Rootman-le Grange, 2015) that the direct effect of system quality on 
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perceived usefulness was rejected, whereas the findings of (Alsabawy et al., 2016; 

Damnjanovic et al., 2015; Fathema et al., 2015; Jaber, 2016; Mahmodi, 2017) supported it. The 

result that computer self-efficacy also did not have any direct impact on perceived usefulness 

was consistent with the findings of (Alia, 2016; Arteaga Sánchez et al., 2013; Fathema et al., 

2015; Govender & Rootman-le Grange, 2015; Jeong & Kim, 2017; Park et al., 2012; Revythi 

& Tselios, 2017) however, it was not consistent with the study outcomes of (Al-Mushasha, 

2013; C.-T. Chang et al., 2017; Chow et al., 2012; Fathema et al., 2015; Haryanto & Kultsum, 

2016; Hsia et al., 2014). Finally, system quality did not have direct impact on perceived 

usefulness. The direct effect of system quality on perceived usefulness was also rejected in the 

study, whereas the findings of the study by (Roca & Gagné, 2008) supported it. System quality, 

information quality, content quality, computer self-efficacy, subjective norm, enjoyment, 

accessibility, and computer playfulness predicted perceived ease of use, and together, these 

variables explained 16.5% (R2  = 0.165) of the variance in perceived ease of use, which 

suggested a weak R-squared value on the whole. System quality, information quality, content 

quality, computer self-efficacy, subjective norm, enjoyment, accessibility, and, computer 

playfulness predicted perceived usefulness, and in combination, these variables explained 31% 

(R2  = 0.308) of the variance in Perceived usefulness, which suggested a weak overall R-

squared value. Perceived Ease of Use and Perceived usefulness predicted attitude, and these 

variables explained 36% of the variance in attitude (R2 = 0.361) of the variance in attitude, 

suggesting a moderate overall R-squared value. Behavioral intention was predicted by 

perceived ease of use and perceived usefulness, and attitude, where the variables explained 

27.5% (R2  = 0.275) of the variance in behavioural intention. In return, system usage was 

predicted by behavioural intention, with the variable explaining 0.3% (R2= 0.037) of the 
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variance in system usage. The key outcomes of the present study are: there is a positive impact 

of system quality on students’ perceived ease of use of E-learning systems; there is a positive 

impact of information quality on students’ perceived ease of use and perceived usefulness of E-

learning systems; computer self-efficacy positive influences students’ perceived ease of use of 

E-learning systems; enjoyment positively influences students’ perceived ease of use and 

perceived usefulness of E-learning systems; there is positive impact of accessibility on 

students’ perceived ease of use and perceived usefulness of E-learning systems; and students’ 

perceived ease of use of E-learning systems is positive affected by computer playfulness. 

Consequently, lawmakers and managers of e-learning systems in education institutions 

(especially in UAE universities) need to focus on those factors that play an influential role in 

enhancing teaching performance and in improving students efficiency in design and 

implementation process of an effective E-learning system that should be followed by lecturers 

in universities. 
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Chapter Six 

 

Conclusion and Future work 

 
6.1  Overview 

 

In this paper, systematic review was carried out on the literatures, and it was shown that the 

trend was shifting towards assessing those factors that might have an impact on the acceptance 

and usage of E-learning system by using TAM. The factors investigated mostly are eight 

external factors (Computer self-efficacy, Subjective/ Social  norm, Enjoyment, System Quality, 

Information Quality, Content Quality, Accessibility, and Computer Playfulness), whereas other 

factors have hardly been analyzed by employing TAM. It was shown in the study that E-

learning system has several advantages for its users, both students as well as instructors. 

Nonetheless, it is not possible to get these advantages without having maximum utilization and 

involvement of the E-learning system, which basically requires comprehending and analyzing 

the factors that may have an impact on the acceptance and usage of E-learning system for the 

users. In addition, this review also offered a lot of new information to the researchers regarding 

the factors that have not been examined, and also for those factors that have been analyzed 

with the help of TAM. It is important to perform subsequent studies on the factors that may 

affect the E-learning system usage using TAM as there are insufficient literatures in contrast to 

other technologies.  

 

6.2   Conclusion and future work 

The objective of this study is threefold. First, to analyze the most widely used external factors 

of the TAM concerning the e-learning adoption and acceptance studies. In that, a quantitative 

research approach comprising of 120 significant published studies from the last twelve years 
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was conducted in order to conduct a systematic review. As a result, the most extensively used 

external factors of TAM were identified, namely: computer self-efficacy, subjective/social 

norm, perceived enjoyment, system quality, information quality, content quality, accessibility, 

and computer playfulness. Second, a new model has been developed through the extension of 

TAM with the most widely used factors. Third, the new model has been validated using the 

PLS-SEM approach, which fits well with the purpose of our study. Data were collected using a 

questionnaire survey from five different universities that have already implemented the e-

learning system in the UAE. The total number of participants in the study is 435 students.  

Out of the 23 hypothesized associations in the research model, 16 supported hypotheses 

presented relationships between variables of the model which in turn had an impact on 

students’ acceptance of e-learning systems. According to the study findings, there was a 

positive impact of system quality, computer self-efficacy, and computer playfulness on 

students’ perceived ease of use of e-learning systems. In addition, information quality, 

enjoyment, and accessibility have positively influenced the students’ perceived ease of use and 

perceived usefulness of e-learning systems. Furthermore, perceived usefulness and perceived 

ease of use have led to an increase in students’ intention to use e-learning systems; however, 

perceived ease of use was found to be the most significant factor that affected the students’ 

intention and their actual use of such systems. 

Furthermore, perceived ease of use and perceived usefulness were found to be the most 

powerful predictors of usage intention. Therefore, it is the responsibility of the developers to 

create a system that is useful and easy to use. Developers and designers should consider the 

systems’ interactivity, functionality, and response. The content quality of the e-learning system 

does not adequately involve the learners. There should be an audio and visual aid, animated 
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simulation, and videos of experiments in the e-learning system contents so that the learners are 

fully engaged in the learning contents. The system and its interface should be designed by the 

designers and developers in such a way that it is easy to use, which may improve the intent to 

accept and adopt e-learning. There should be a rapid and consistent response of the system so 

that the learners are encouraged towards technology usage. When the system responds rapidly, 

the users become more interested in the learning process. It is also shown in the results that the 

system features should fulfill the requirements of the users to leverage the system’s adoption, 

and consequently, enhances the behavioral intention towards using e-learning. 

6.3 Implications for Practice 

An extended TAM model is developed aiming to understand the students’ acceptance of e-

learning systems. The study outcomes offer a deeper understanding of the external factors and 

give useful suggestions for policymakers, professionals, developers, and designers in 

effectively adopting the e-learning systems. First, university administration needs to establish 

the appropriate infrastructure of e-learning systems and evaluate the readability of students for 

e-learning systems. Second, the decision-makers and managers of e-learning systems in the 

higher educational institutions (especially in UAE) need to focus on those factors that play an 

influential role in enhancing the students’ acceptance of such systems which in turn affects the 

teaching performance and students’ efficiency. Third, the research findings show how external 

factors pertaining to students’ acceptance of e-learning systems are significant. Hence, the 

culture of e-learning systems should be instilled within the students. As such, students’ 

readability to e-learning systems should be examined and developed, and computer labs that 

are installed with suitable facilities for e-learning systems should be developed and made 

accessible to all the students in the university. Fourth, training courses should be set up to 
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encourage students’ perception of ease and usefulness of e-learning systems as that would 

improve the positive attitudes of students and subsequently, their behavioral intention to use 

the e-learning systems.  

6.4  Limitations and future research 

Although the results of the study were quite interesting and played an essential role in 

describing the students’ acceptance of e-learning systems, it also has some limitations. First, 

the study was solely directed towards students, and if instructors’ responses were considered, it 

would become possible to obtain comparisons between the analyses of instructors and students. 

Further research should consider this point. Second, the model is cross-sectional and 

determines users’ perceptions and intentions for a single point in time. Therefore, it is 

suggested that more studies should be carried out using the longitudinal survey as it is possible 

that the perceptions and preferences of individuals would change when they acquire more 

experience with the passage of time. Third, the present study has focused on private 

universities in the UAE, and hence, the outcomes can only be generalized to the private 

universities and not the public ones. Fourth, the sample is obtained from a limited number of 

universities, and it is important to consider larger populations, having distinct income, 

education, demographical, and psychological attitudes. When the sample is highly 

representative, there is an increase in the generalizability of the research findings. 
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Appendix A: Questionnaires / Surveys 

 

 

Applying the Extended Technology Acceptance Model to E-
learning systems in the UAE Universities 

Questionnaire 

Dear Participant,  

My name is Said A. Salloum and I am a master candidate from The British University in 

Dubai, Faculty of Engineering and Information Technology. By answering this 

questionnaire you will help me realizing my final dissertation. This survey aims at study 

is to investigate the factors affecting the E-learning acceptance in the Asian Universities. 

Thank you for your time and cooperation in this research study. 

 

 

 

Part one : Demographic information 

1- Your age: 

18-29 (1)  

30-39 (2)  

40-49 (3)  

50-59 (4)  

60+ (5)  

2- Are you?  

  Female (1)                 Male (2)   

3- What is your level of education? 

Diploma (1)      Diploma / Advanced (2)      Bachelor (3)   Master (4)      

Doctorate (5) 

4- Your college: 

 College of Business and Economics (1) 

 College of Humanities and Social Sciences (2) 
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 College of Information Technology (3) 

 College of Engineering (4) 

 College of Education (5)   

 College of Food and Agriculture (6)   

 College of Science (7)   

 Fine Arts & Design (8)   

 College of Medicine and Health Sciences (9)   

 Sharia and Islamic Studies (10)   

 Answer the following questions by circling the most appropriate answer.  5= 

Strongly agree, 4= Agree, 3= Neutral, 2= Disagree, and 1= Strongly disagree.      

 

Part two: E- learning system acceptance 

What type of learning management systems you are 

currently using? 

Blackboard(1) Moodle(2) KALAM(3)  

Classroom management system(4) 

The use of the E-learning tool will make learning easier 5          4          3          2          1 

I find the E-learning system to be useful in my learning.  5          4          3          2          1 

Using the E-learning system in my job increases my 

productivity. 

5          4          3          2          1 

My interaction with E-learning system is clear and 

understandable 

5          4          3          2          1 

I find it easy to get the E-learning system to do what I 

want it to do. 
5          4          3          2          1 

I find the E-learning system to be easy to use.  5          4          3          2          1 

The E-learning system provides an attractive learning 
environment.  

5          4          3          2          1 

I have a generally favorable attitude toward using E-

learning system. 
5          4          3          2          1 

Overall, I like using the E-learning system.  5          4          3          2          1 

I will use the E-learning system on a regular basis in the 

future. 
5          4          3          2          1 

I intend to use the functions and content of E-learning 

system to assist my academic activities. 

5          4          3          2          1 

https://www.google.ae/url?sa=t&rct=j&q=&esrc=s&source=web&cd=5&cad=rja&uact=8&ved=0ahUKEwiZ7vCLorXTAhXJZlAKHW43AnsQFghOMAQ&url=https%3A%2F%2Fwww.talentlms.com%2Felearning%2Ftypes-of-learning-management-systems&usg=AFQjCNHptKgkgx_rg6e2lTw3pNeXTzhgGg
https://www.google.ae/url?sa=t&rct=j&q=&esrc=s&source=web&cd=5&cad=rja&uact=8&ved=0ahUKEwiZ7vCLorXTAhXJZlAKHW43AnsQFghOMAQ&url=https%3A%2F%2Fwww.talentlms.com%2Felearning%2Ftypes-of-learning-management-systems&usg=AFQjCNHptKgkgx_rg6e2lTw3pNeXTzhgGg
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I will strongly recommend others to use the E-learning 
system.  

 

5          4          3          2          1 

I use E-learning system frequently. 5          4          3          2          1 

I use E-learning on daily basis. 5          4          3          2          1 

How many times a week do you use the E-learning tool?  (1) Every day   

(2) A few times a week 

(3) Occasionally 

(4) Rarely/never 

Part three: Quality (Q)  

The E-learning system responds quickly during the 

busiest hours of the day. 

5          4          3          2          1 

I am satisfied with E-learning system interaction 5          4          3          2          1 

I am satisfied with the E-learning system functions 5          4          3          2          1 

The E-learning system often provides the updated 

information.  
5          4          3          2          1 

The E-learning system can provide learning content that I 

need. 
5          4          3          2          1 

I think that the information I will get from E-learning is 

valuable 

5          4          3          2          1 

E-learning provides information that is relevant to my 

needs. 
5          4          3          2          1 

E-learning provides comprehensive information. 5          4          3          2          1 

The information from the e-learning system is up-to-date 

enough for my purposes. 

5          4          3          2          1 

Part four: E-learning self-efficacy (SE) 

I  feel confident using E-learning system even if there is 
no one around to help. 
 

 

5          4          3          2          1 
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I have the necessary skills for using an E-learning system. 5          4          3          2          1 

In my opinion, using the tools of E-learning is important.  5          4          3          2          1 

Part five: Subjective norm (SN)/ Social influence 

My Instructors think that I should participate in the E-
learning activities.  

5          4          3          2          1 

Other students think that I should participate in the 
E- learning activities. 

5          4          3          2          1 

People who influence my behaviour or who opinions I 
value think that I should use the E-learning system.  
 

5          4          3          2          1 

In general, I believe that the university would support the 
use of the E-learning system.  
 

 

5          4          3          2          1 

Part ssix: Enjoyment 

I find using the E-learning system to be enjoyable. 5          4          3          2          1 

The use of the E-learning system stimulates my 

imagination. 
5          4          3          2          1 

The actual process of using the E-learning is pleasant. 5          4          3          2          1 

Part seven: Accessibility 

I have no difficulty accessing and using an E-learning 

system in the university. 

5          4          3          2          1 

The chain of communication is suitable to get access to the 

E-learning system. 
5          4          3          2          1 

I can easily use the chain of communication that gives me 

access to the e-learning tool. 

5          4          3          2          1 

Part eight: Computer Playfulness 

I feel that E-learning will help me to improve my 

creativity. 
5          4          3          2          1 

I feel that E-learning will help me to improve my 

imagination by obtaining information. 
5          4          3          2          1 

I feel E-learning is fun regardless of usage purposes 5          4          3          2          1 
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Thanks for your information and time 

 

 

 

 

 


