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PREFACE 

Back in time when I was doing my undergraduate education, I was about to get my 

bachelor’s degree in computer science. I had to do a project, that was randomly 

assigned to me. My project was to develop a system called “Service Management 

System (SMS)”. By completing this project, Basic services such as leave requests or 

lodging reimbursement claims should be automated or at least semi-automated, and 

the service can be used anywhere, anytime. During the launch of the project, I was 

fearing that the server will be down due to heavy traffic. Despite the technical 

efforts to make the system as sophisticated as possible, I was too optimistic! Nobody 

cares! Nobody wanted to use the system, and since then, my project only exists in 

my academic record. I wanted to know why this happened, and I learnt that it is 

not only my poor project that got rejected by end-users, resistance to change can 

happen with large projects that cost millions of dollars. In my Ph.D. I wanted to 

focus on the human side of IT projects. Considering the growth on the number of 

universities in Saudi Arabia, and the rapid transition into digital technologies, 

investigating faculties readiness to use e-learning systems attracted me. Questions 

like what the success factors are, what makes academics to accept and adopt 

eLearning systems are the general themes of my Ph.D. Quantitative and qualitative 

investigation reveals that factors such as ease of use, Information quality, system 

quality, and facilitating conditions are crucial features that shall increase users’ 

perceived usefulness, satisfaction, and positive attitude towards using the system. A 

framework was developed around those issues to measure readiness for e-learning 

systems in Saudi Arabia, and in fact, it is not specific to education and e-learning, 

but system-generic that can be broadly applied to other initiatives in the region. My 

hoping for my PhD is that the message gets spread which is: Consider the gap 

between pure IT business and targeted beneficiaries. It is not all about how much it 

costs, it is about will the system be used. 
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ABSTRACT 

Purpose: 

 This research aims to explore academics’ readiness to use eLearning 
systems in Saudi Arabian higher education setting and develop an 

adaptable eLearning readiness model that can be used to measure 
organisational readiness for eLearning systems from academics’ 
prospective. 
Approach: 

By utilising several theories, namely, UTAUT, IS- Success, and 

Satisfaction theory, this study examines the relationships between factors 
that contribute to the readiness of academics to use a new technology as a 
medium of instruction. The original constructs from the previously 

mentioned theories underpin the research model. Further, external factors 
were introduced to enhance the theoretical framework and contribute to the 
body of knowledge by exploring the possible linkages between factors. In 

addition, to generate the final research model, an explanatory study was 
conducted to investigate any further enablers or challenges that academics 
believe may enhance or hinder their overall readiness to use eLearning 

systems. Therefore, extra factors other than the initial constructs appeared 
in the final research model. 
Design/methodology:  

To test the research hypotheses, a mixed method approach is 
adopted, and in particular, sequential explanatory research design.  This 
study starts with a quantitative design in which a questionnaire survey is 

developed and validated to collect the data for the quantitative phase. A 
total sample of 485 academics was used to analysis data using several 
techniques including EFA to examine the underpinning relationships, and 

SEM to test the research hypotheses. The results informed the second 
phase of the research, the qualitative study. Semi-structured interviews 
and open-ended questions were used to collect the qualitative data. A total 

of 9 interviewees participated and 23 other academics completed the open-
ended questions 
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Findings:  

The results show that the research model can be used to determine 
academics’ readiness for eLearning systems in Saudi Arabia. The analysis 

revealed that there is a high level of readiness for eLearning systems at the 
individuals’ level. In most factors tested, academics’ reveal a strong 
intention to use -learning systems. They also reported positive attitude 

towards such systems. Overall, combining the qualitative and quantitative 
analysis; the individual and cumulative effect of factors such as 
performance expectancy, efforts expectancy, attitude, behavioural 

intention, social influence, system satisfaction, information satisfaction, 
information quality, system quality, self-efficacy, and job relevance were 
seen vital to eLearning readiness in Saudi Arabia. Some proposed 

relationships were not quantitatively supported, which led to the 
qualitative investigation. 

The qualitative analysis revealed new factors, namely, Policy and 

legislation, Training, Top management support, Awareness, content 
readiness, students’ readiness, infrastructure and technical support. The 
above factors were identified by academics to play a role in their overall 
readiness to embrace eLearning systems.  

Surprisingly, their readiness was not affected by prior experience. 
When grouped into three different levels of experience, no significant 
difference in their readiness level was found. The qualitative explanation is 

that academics, regardless of their level of experience, are willing to 
overcome the barriers and challenges after realizing the perceived benefits 
from eLearning systems in teaching.  
Practical implications:  

The findings from this study can be practically beneficial in two 

ways. First, it creates opportunity for future research. The results show 
that eLearning readiness can be situated within the theories utilised. 
However, it also shows that a solo theory and/or methodology may not be 

adequate to comprehensively look to a complex issue such as readiness for 
technology. On the whole, the research model has received large statistical 
support except for unusual results which required qualitative explanation. 
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The qualitative inquiry reveals that further factors were required to 

optimally achieve research model for eLearning readiness. Thus, mixed 
methods approach is optimal for such research. Second, the result should 
be of value for policy makers. The research recommendations included what 

are the key enablers and inhibitors of eLearning readiness. Therefore, it 
shall contribute to a better delivery of information systems initiatives and 
minimises the failure of such projects due to people within organisations 

not being ready. 
Originality/value:  

The findings reveal that the utilised theories hold true for Saudi 
context.  In fact, it is one of the first attempts to combine three different 
domains, acceptance and use, satisfaction and systems success, to 

determine eLearning readiness in an educational setting in Saudi Arabia. 
In addition, the findings were qualitatively elaborated, which revealed that 
quantitative methods were not sufficient to provide evidence for eLearning 

readiness. Therefore, new dimensions of e-readiness were introduced. 
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 : INTRODUCTION 

1.1 CHAPTER INTRODUCTION: 

According to system success theories and literature, e-readiness is assumed to 

influence the successful implementation of eLearning. With the increasing number 

of eLearning initiatives around the globe, there have been many attempts to create 

a success model that can be used to provide a comprehensive understanding of 

Information System success and provide a well-defined success metrics that assist 

in developing, using and evaluating such IS(Petter, DeLone, & McLean, 2008). Most 

of the research that has been conducted in this area utilises system success theories 

with diverse views on what factors can prompt the success of eLearning 

systems(Carr & Miller, 2001; Eslaminejad, Masood, & Ngah, 2010). In particular, 

there have been several attempts to define e-readiness and create an assessment tool 

that can assess different stakeholders’ readiness to embrace a new technology, 

particularly eLearning systems. Concerns have been raised about the distinction 

which appears to exist between e-readiness and eLearning success, although many 

researchers suggest that e-readiness can play an important role in determining the 

success of eLearning systems projects(Aydın & Tasci, 2005; Hussin, Manap, Amir, 

& Krish, 2012). 

In Saudi Arabia, although eLearning is in its infancy, most of the Saudi universities 

aim to keep pace with the development of eLearning around the world. All 

governmental universities in Saudi Arabia have a deanship for eLearning and 

distance learning, created to assist with matching this development and meeting 

the need to utilise eLearning in universities. The Ministry of Higher Education has 

initiated an ambitious plan in its establishment of the National Centre for eLearning 

and Distance Learning (NCeDL). The centre was established to assist in the plan of 

providing educational tools for local universities(Mirza, 2007). NCeDL contributes 

to the eLearning industry in the kingdom by providing services and solutions to the 

local universities. One of the solutions developed locally by the National Centre is 

a learning management system - named JUSUR LMS - that is available for academics 
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to use as a teaching medium (Al-Khalifa, 2009). The system provides academics with 

features to facilitate their teaching experience, providing a better learning 

environment for students, like course and user-management tools, forums, quizzes, 

and announcements. It also assists in managing the eLearning process by keeping 

students’ data organized, planning courses, making content available to students, 

tracking and producing reports on students’ performance, facilitating 

communications with students, and offering testing and assessment tools (Hussein, 

2011). 

JUSUR is hosted and managed by NCeDL. Academics who wish to use the system 

can register for it by filling out a registration form to create their profiles. Once 

registered, the NCeDL registration system verifies their academic email. Once 

verified, the account will be approved and activated. Despite the ease of joining, 

JUSUR LMS has not been adequately utilised by academics in Saudi Arabia(Hussein, 

2011). The highest usage of JUSUR occurs at King Saud University, one of the largest 

universities in Saudi Arabia. As yet, however, only 55% of the courses at the 

university are offered through the system. Similar results were reported by Al-Joudi 

(2011), who found that the overall utilisation of (Learning Management Systems) 

LMS fell below the satisfactory level. The results of these studies are consistent with 

another study that showed the harnessing of LMS to accomplish pedagogical 

benefits in higher education has yet to reach the required level of use (Woods, 

Baker, & Hopper, 2004), and if an LMS was available it is usually not fully 

utilised(Castro, 2019). JUSUR LMS has not been the only eLearning system used at 

Saudi universities. Other commercial LMS such as Blackboard, WebCT, and 

Design2Learn have been adopted. However, Alebaikan and Troudi (2010a) pointed 

out that only a few faculty members have utilised these systems at each university. 

Reflecting this issue, a growing number of studies have been conducted on the use 

of eLearning technologies such as wearable devices, smartboards, smart tables, 

tablets, whereas research focusing on eLearning systems (The use of LMSs for 

example) receives little attention and remains relatively insufficient. CHAPTER 2 

provides the roadmap for these studies. 
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1.2 RESEARCH CONTEXT 

Saudi Arabia is recently undergoing impressive developments including higher 

education, in which policies and regulations are revised to align with the broader 

vision of the country. To accommodate the large demand for higher education, 

where 48.98% of the population is under the age of 20 (General Authority for 

Statistics, 2017) more independence is granted to universities under the new 

legislations to allow each organisation to meet the demand for places in universities. 

Despite that, in 2017, only 27.6% of the students graduates from schools were able 

to enrol in a university degree. Many universities will not be capable to 

accommodate the large number of applicants. In a country such as Saudi Arabia 

where the population is widely dispersed, encourages investigating the potential of 

eLearning. In short, the above-mentioned National Centre for eLearning and 

Distance Learning (NCeDL), eLearning was established in 2008 under the umbrella 

of the ministry of higher education, aiming to introduce eLearning systems in 

higher education in Saudi Arabia, and oversee the development of eLearning 

projects and collaboration amongst universities in Saudi Arabia. In 2017, the higher 

education sector was restructured to meet the growing number of universities, and 

NCeDL was declared as an independent national centre for eLearning. 

 

 

Figure 1: graduates and enrolled students’ ratio 
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1.3 RESEARCH MOTIVATIONS AND OBJECTIVES 

The research is motivated by the need to increase the resources to meet the high 

demand for higher education in Saudi Arabia (Shortage of academics - number of 

students). Further, higher education providers need to understand the factors that 

makes eLearning systems successful, since these systems are growing in learning 

and teaching. Most models are designed for business settings and mostly tested in 

developed countries. Therefore, the need to understand eLearning readiness the 

educational context in developing countries is crucial.  

The general purpose of this research was to assess academics e-readiness to use 

eLearning systems in Saudi Arabia. To achieve this objective, the research attempts 

to identify the most important factors that affect e- readiness of academics to 

embrace eLearning technologies. 

Therefore, the research main objectives were: 

o To understand the context of eLearning readiness and how to 

measure eLearning readiness in developing countries like Saudi 

Arabia. 

o To understand the impact of individuals e-readiness on the success of 

eLearning systems implementation. 

o To identify the factors that contribute to individuals’ e-readiness by 

exploring the relevant theories. 

o To examine the possible interaction between these identified factors 

and their direct impact on e-readiness of individuals and systems 

success in general. 

o To offer a suggestion on how to improve the e-readiness of academics 

to embrace eLearning technologies in Saudi Arabia. 

o to provide a model that can be used to assess eLearning readiness in 

developing countries, specifically in higher education settings. 

o To produce a validated adaptable framework that can serve as a base 

for future studies that measure e-readiness within different types of 

organisations. 
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1.4 THE RESEARCH QUESTIONS 

The primary objective of this research is to determine the factors that may influence 

academics’ readiness to use eLearning systems and hence the success of such 

systems. The purpose is to develop and validate a model that measures eLearning 

systems readiness in the context of higher education in Saudi Arabia as no such 

model has been found in the existing research literature. Therefore, the main 

research aim is: ‘to investigate the factors that may influence academics’ readiness to 

use eLearning systems in Saudi Arabia’. In an attempt to explore this matter, the 

following questions arise: 

► Q1: How can the factors that impact the success of eLearning systems amongst 

academics be identified? 

► Q2: How can e-readiness for eLearning system be mostly captured? 

► Q2a: What are the main readiness determinants for eLearning? 

► Q2b: How can readiness assessment impact the success of eLearning systems? 

And what are the relationships between the main readiness determinants presented 

in Q2a. 

► Q2c: Can there be an adaptable and diffusible model developed to capture 

eLearning readiness factors in Saudi higher education context? 

► Q2e: How can usage experience influence e-readiness for eLearning systems? 

1.5 ANTICIPATED RESEARCH LIMITATIONS 

The researcher does not make a claim that the factors identified in this study are 

the only factors to be used to determine academics’ readiness to use eLearning 

systems. Further, the sample of this study is limited to academics; including other 

stakeholders would be favourable and could generate clearer representative results. 

In addition, the first phase of this study incorporates a cross-sectional survey, and 

it might be ideal to conduct a longitudinal study to accurately confirm the research 

model. As the model used in this research is considered a system-generic model, 

future research may expand the model for a specific system within an organisation. 

For example, an organisation that provides training programs may use this model 
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to measure the readiness of its staff for using a newly adopted Learning 

Management System. 

1.6 RESEARCH PROCESS 

Although not all research follows a strict linear sequence (Bryman, 1988), there are 

commonalities in the research process. Research in social science may conform to 

an overall process that guides its structure. Bryman and Cramer (1990) suggest that 

conducting a quantitative research goes through eight chief elements. Those steps 

delineate the research process, particularly in quantitative research. The eight 

elements that Bryman and Cramer (1990) propose are: theory, hypothesis, 

operationalisation of concept, selection of respondents or cases, research design, 

collection of data, analysis of data, and findings. Within this research, as depicted 

Table 1, the research process model proposed by Bryman and Cramer (1990) is 

adapted as follows. Each process is linked to a section within this thesis that explains 

how the steps are followed.
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Table 1: The research process (adapted from (Bryman & Cramer, 1990)) 

 1 Theory: 
- Conducting a literature review to find a research gap and to 
identify the research question or questions. 
- Exploring the relevant theories concerning the general research 
theme that can be adapted to answer the research questions. 
- Study and compare those theories in order to establish the 
theoretical domain for this research. 
2 Hypotheses: 
- Examining the context of the study to identify the possible 
relationships between various entities. 
- Examining the proposed theory by formulating testable 
hypotheses. 
- Development of a conceptual framework. 
3 Operationalisation of concept: 
- The exact definition of each variable is provided through 
investigating how the variables are defined in relevant literature 
and adapting those definitions to fit with the research needs. 
- Devised research instruments are produced. 
4 Selection of respondents or cases: 
- The sampling technique to recruit respondents is chosen and 
justified to fit the research requirements. 
5 Research design: 
- Defines the strategies or plans that spell out how the research will 
be conducted 
6 Collection of data: 
- Using the research instruments to collect data. Gathering data 
enables answering the research questions, testing the research 
hypothesis, and drawing a conclusion. 
7 Analysis of data: 
- Exploring the data collected and applying analysis techniques to 
find the relationships between variables and to convert raw data 
into more useful information and knowledge. 
8 Findings: 
- Finding whether the research hypotheses are supported or 
rejected.  
- The result of the hypotheses testing will feed back into the theory 
established in the first step of the research process. 

1.7 THESIS STRUCTURE 

The thesis is structured over eight chapters. The structure followed was deemed 

appropriate to enable a better explanation of how research questions are answered. 

The first chapter was used to introduce the research focus and questions, the 

significance of the research, aims and objectives, and a brief summary of the 
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research process followed to answer the research questions. The rest of the thesis is 

structured as follows: 

Chapter two presents the literature review related to the research topic. It includes 

the previous studies in eLearning systems in Saudi Arabia, the context of the 

research, as well as research on the use of what is termed ‘Learning Management 

Systems’ in Saudi Arabia (where the research does not make explicit whether these 

systems are eLearning systems). Then the concept of eLearning readiness is 

introduced and discussed and the factors that impact eLearning readiness including 

information systems success, organisational and individual context and differences. 

The reminder of the chapter introduces the relevant theories that were used as a 

base for the current research conceptual framework. Following the design 

formulation of the research framework, the research model is depicted, and the 

hypotheses are formulated. 

Chapter three presents the research methodology. It describes the design of the 

research, including the utilised paradigm that shaped the methodological approach 

in this current inquiry. It also provides description of the approaches and 

techniques followed to govern the data collection and analysis. It discusses in detail 

the use of the mixed method approach and how the research model is to be verified, 

justified and modified to provide the final model for this research which enable in 

depth discussion of the research questions. 

Chapter four presents the data collection stage. It describes how the research 

instruments was prepared and administrated to the recipients, including the 

translation of the survey and the selection of respondents. The chapter further 

describes how the data was validated and checked for the suitability of further 

analysis, including the pilot study and the data screening, handling of the missing 

data, treatment of non-response bias and other issues that may influence the final 

data analysis. 

Chapter five describes the factorial analysis process performed on the data. First the 

exploratory factor analysis was conducted to refine the research model. The final 

model produced by the EFA process was then used to conduct structural equation 
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modelling. Confirmatory factor analysis was used to assess and produce the 

structural model that was then used to perform the quantitative analysis and 

examine the research hypotheses.  

Chapter six presents the findings from the quantitative data analysis. It provides a 

summary of the demographic data and the representation of the sampled 

participants. Further, the chapter presents a descriptive summary for each of the 

research constructs. This was to provide an insight on the skewness of responses 

and understand the initial direction of academics’ views on eLearning readiness in 

Saudi Arabia. Most importantly, the chapter discusses in detail the findings from 

the research hypothesis testing and provides the base for further discussion and 

answering the inquiry shaping this research. 

Chapter seven extensively investigates the results presented in chapter six and 

presents the explanatory phase of this research. The relationships between factors 

influencing eLearning readiness in Saudi Arabia are investigated by introducing a 

qualitative inquiry. The results from the qualitative data analysis are presented and 

possible explanations considered. The findings from quantitative and qualitative 

inquiry are then presented in a synthesis discussion. To address the major research 

question, an adaptable model that can be used to measure individuals e-readiness is 

proposed.   

Chapter eight is the final chapter of this research. A summary of the research 

inquiry and the approaches followed to address it is provided. Then the major 

findings were listed, and the possible theoretical and practical contribution of these 

findings are outlined. The limitations of the current research are discussed, and 

future research avenues suggested.
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 : LITERATURE REVIEW 

2.1 ELEARNING SYSTEMS FOR LEARNING AND TEACHING 

2.1.1  Previous studies on eLearning systems in Saudi Arabia 
First, it is noteworthy that the term eLearning is commonly used in place of blended 

learning in the literature that has studied the use of technology in higher education 

in Saudi Arabia. In the eLearning environment, the teaching activities are generally 

performed online, and the communication between the learners and teachers is 

done electronically. Blended learning on the other hand refers to the 

complementary use of eLearning technologies in the standard education system, or 

face-to-face teaching and learning practice (Alebaikan & Troudi, 2010b). A plethora 

of studies have examined eLearning in the context of Saudi Arabia with diverse 

definitions  (Al-Joudi, 2011; Al-Khalifa, 2009; Alebaikan & Troudi, 2010a; Alharbi 

& Drew, 2014d; Asiri, Mahmud, Abu-Bakar, & Ayub, 2012; Hussein, 2011). 

Noticeably, little has emerged on eLearning system usage and readiness among 

academics, and the confusion among researchers between the different forms of 

learning is evident from the literature. In this thesis, the eLearning systems targeted 

are described as any IS that is being used as to supplement or complement the 

traditional education system in Saudi Arabian higher education, and any IS that is 

used to facilitate learning and teaching. A high percentage of the previous studies 

have targeted learner usage of LMS, specifically JUSUR LMS(Asiri, Mahmud, Bakar, 

& Ayub, 2012b; Asiri, Mahmud, Abu-Bakar, et al., 2012; Hussein, 2011; Mirza, 

2007), whereas academics receive little attention (Alharbi & Drew, 2014d). Further, 

most of the studies focus on examining the volume of LMS usage, features used 

within an LMS, and attitudes towards using such systems (Al-Khalifa, 2009). Hence, 

previous studies do not target academics’ intentions and behaviours towards LMS; 

the review of literature reveals that the assessment of academics’ readiness to use 

eLearning systems and its effect on the overall success and use of such systems has 

received no attention. Most importantly, the development of a readiness model that 
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considers technology acceptance, eLearning use, and system success in Saudi 

context is lacking. 

Alebaikan and Troudi (2010a) investigated the use of JUSUR LMS for blended 

learning in the College of Applied Studies and Community Services at King Saud 

University. Prior to Alebaikan and Troudi’s study (2010a), an LMS had already been 

implemented by the faculty to serve the high number of students applying to the 

college. Their study aimed to understand students’ and academics’ perception of a 

new learning environment with a focus on online discussion features in the LMS. 

From the instructors’ point of view, the study concluded that lack of pedagogical 

and technical experience is an issue in using the Web as a medium of instruction. 

Further, not all features needed by instructors are available within an LMS. As this 

study was conducted in one of the largest and most advanced universities in Saudi 

Arabia, it can be assumed that technology integration in teaching within this 

context could be affected by organizational arrangements (Zhao, Pugh, Sheldon, & 

Byers, 2002). Further, facilitating conditions in which academics would be likely to 

have more resources and assistance would affect the intention to use the 

system(Venkatesh, Morris, Davis, & Davis, 2003b) as they will receive the required 

support when they need. In addition, Mulkeen (2003) suggests that ICT 

infrastructure should be the focus when investigating LMS usage. Finally, it is noted 

that this study focuses only on online discussion featured within learning 

management systems. 

In an attempt to further analyse academics’ use of eLearning systems  in public 

universities in Saudi Arabia, Asiri, Mahmud, Abu-Bakar, and Ayub (2012) suggests 

a theoretical framework to identify factors that influence JUSUR LMS utilisation. 

This study is based on the library research approach, and the theoretical framework 

proposed by the authors was constructed based on well-known theories, namely, 

the Theory of Reasoned Action (Fishbein & Ajzen, 1975) and the technology 

acceptance model(Davis, 1989). In Asiri, Mahmud, Abu-Bakar, et al. (2012) study, 

factors that influence the use of JUSUR LMS are divided into two main categories: 

internal variables and external variables. First, internal variables consist of three 
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factors that could affect potential users of JUSUR LMS in terms of their attitude, 

pedagogical beliefs towards eLearning, and level of competency. The authors 

confirmed that a positive attitude towards JUSUR LMS will likely motivate 

academics to utilise it. Further, similar to other studies (Hermans, Tondeur, van 

Braak, & Valcke, 2008; Kao & Tsai, 2009), beliefs about eLearning were found 

important in determining the use of such eLearning systems. Moreover, the study 

noted that the use of JUSUR LMS could be predicted by competence level, meaning 

that having the skills and knowledge to use the system will affect an academic’s use 

of the system. Second, the external variable indicated in this study includes external 

barriers faced by academics as well as demographic factors. Barriers such as 

organisational, technological, and social barriers were hypothesised to serve as 

factors that determine JUSUR LMS usage. Similarly, demographical factors such as 

gender, computer self-efficacy, and training are also used to predict JUSUR LMS 

usage.  

In a different study, Asiri, Mahmud, Abu-Bakar, and Ayub (2012b) studied faculty 

members’ utilisation of JUSUR LMS at three public universities in Saudi Arabia and 

their attitude towards such utilisation. Like the previously-mentioned study, this 

study targeted academics who have already utilised LMS to assist them in teaching. 

The study aimed to determine whether the volume of JUSUR LMS constituted a 

moderate level. It is noteworthy that, according to the study, the moderate level is 

defined as the use of LMS for less than one hour on average twice a month. 

However, the finding of this study is not consistent with that of other studies 

mentioned earlier, wherein LMS usage is believed to be below the satisfactory level. 

Another study conducted in the United States (Woods et al., 2004), which suggests 

that 60% of academics surveyed show a positive attitude, and this is, according to 

the study, considered satisfactory. Nevertheless,  Although the level of LMS usage 

is not satisfactory, the findings from Asiri, Mahmud, Abu-Bakar, et al. (2012) study 

are consistent with Woods et al. (2004), as they both confirm that faculty members 

have a positive attitude towards LMS.  
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The study by Hussein (2011) of  the attitude of faculty members in Saudi universities 

towards eLearning systems, in particular JUSUR LMS, showed similar results to 

other studies, that academics in these universities had developed a sufficient 

awareness and positive attitude towards JUSUR LMS. Despite that, the study 

confirmed their low level of JUSUR LMS usage, which was not explained within 

the study. This was confirmed in a recent study, which argued that the lack of 

understanding the benefits of eLearning systems may resulted in the low level of 

usage(Hadeel & Kamaljeet, 2018). 

Other research on the acceptance of eLearning in general, with a focus on LMS 

systems has used students as subjects (Alzahrani, 2012; Shroff, Deneen, & Ng, 2011; 

Wu, Tennyson, & Hsia, 2010; Zouhair, 2012); however students are outside of the 

current study’s research scope. 

The main limitation of the previous studies is that they mostly focus on measuring 

the attitude of faculty members towards specific LMS, JUSUR. The previous studies 

limited their scope to an examination of the use of JUSUR LMS in Saudi Arabia. 

However, as stated earlier, JUSUR LMS is not the only LMS employed in Saudi 

Arabian public universities(Abdallah & Albadri, 2010). In this study, an eLearning 

system is defined as any information systems used by universities for teaching 

activities that are either centrally-managed and government-run or privately 

adopted in a public university. Moreover, although higher education providers in 

Saudi Arabia are implementing eLearning system initiatives, little has been done to 

examine the factors that influence academics to use such systems and the overall 

effect on systems success and readiness to use eLearning tools. This research looks 

at e-readiness to use eLearning systems whereas existing research mainly focuses 

on attitudes as discussed in section 2.3 below. 

2.2 ELEARNING IN THE SAUDI CONTEXT (SAUDI VISION 2030) 

Saudi Arabia has recently announced its long-term vision “Saudi Arabia’s Vision 

2030”. The vision “was adopted as a methodology and roadmap for economic and 

developmental action in the Kingdom of Saudi Arabia. In its aim to grant the 
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Kingdom a leading position in all fields, Saudi Arabia’s Vision 2030 sought to 

identify the general directions, policies, goals, and objectives of the Kingdom” 

(Saudi Vision 2030, 2016, p. 7). The Saudi Education system receives great attention 

within Saudi Vision 2030, especially realising the importance of Higher Education 

in the global knowledge economy as it emphasises providing high quality education 

and training opportunities for all citizens. The Vision Realisation Office (VRO) in 

the Ministry of Education (MOE) seeks to improve technological infrastructure and 

supports the use ICT as a key fundamental tool to achieve this ambitious plan. 

According to MOE, several initiatives and measurements were launched to enhance 

the use of ICT in the Saudi education system. That includes improving technology 

literacy among students and educators, raising society awareness of the use of 

technology in education. Further, MOE is developing partnerships with other 

countries to ensure a smooth transition from traditional and limited education 

systems to not only ICT-enabled education, but a world class use of technology to 

improve education system in Saudi Arabia.  

As for eLearning, in the last quarter of 2017, the Council of Ministers in Saudi 

Arabia – also known as the Cabinet - approved the plan developed by the ministry 

of Education to establish an independent centre for eLearning, named “The 

National Centre for eLearning” (See section 1.2 for details about this centre and its 

responsibilities). This centre is aimed to act as the controlling body for the 

preparation of eLearning strategic plans, controlling eLearning quality and 

improving the efficiency of education system in Saudi Arabia. Further, the centre 

is responsible for employing information and communication technologies, 

bringing the latest educational tools and best practices in eLearning to the Saudi 

education system. The centre is also responsible for the issue of regulations, quality 

standards for eLearning programs, and provision of consultancy services and is the 

umbrella for eLearning initiatives in the kingdom of Saudi Arabia(National Centre 

for E-learning, 2017). 
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2.3 ELEARNING READINESS 

eLearning readiness assessment is  essential for the success of eLearning systems 

implementations as it assists organisations to design and sustain eLearning strategies 

and enables effective and efficient use of ICT (Kaur & Abas, 2004; Rohayani, 

Kurniabudi, & Sharipuddin, 2015). eLearning readiness is defined from various 

perspectives in an attempt to capture different aspects of readiness, and eLearning 

readiness definitions may be different depending on the context of the assessment, 

and the goals and results of assessment tools. It is critically important for 

organisations to clearly define  eLearning readiness before conducting the 

assessment process (Al-Solbi & Mayhew, 2005). Borotis and Poulymenakou (2004) 

generally define eLearning readiness for organizations that plan to introduce 

eLearning initiatives as “the mental or physical preparedness of an organization for 

some eLearning experience or action”. It is also defined as the assessment of certain 

readiness components, such as organisational and individuals factors, to measure 

organisations’ readiness to use eLearning systems, and to enhance the likelihood of 

the system success (Rosenberg, 2000b). Another definition of eLearning readiness 

is the answer to the question “How ready the organization is on several aspects to 

implement eLearning”(Bowles, 2004; Schreurs, Moreau, & Ehlers, 2008). 

To adopt eLearning and gain the most benefits, organisations need to determine 

their eLearning readiness before introducing eLearning innovations(Haney, 2002; 

Schreurs et al., 2008). The volume of research in the area of eLearning readiness is 

growing in the developing countries; however there is a clear need for more studies 

especially in Arab countries (Al-Solbi & Mayhew, 2005). Further studies on the 

topic of eLearning readiness will enable researchers to identify the readiness factors, 

as each country  is different in terms of its own e-readiness factors (Corrocher & 

Ordanini, 2002). Thus, it is essential for organisation to comprehensively examine 

different aspects of e-readiness to minimise the failure of eLearning projects(Al-

araibi, Naz’ri bin Mahrin, Yusoff, & Chuprat, 2019). One of the key identified 

factors, specifically in eLearning readiness in Higher education, is the readiness of 

skills and attitude(Blayone, 2018). 
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2.4 ELEARNING SYSTEMS SUCCESS 

The literature in IS success reveals a considerably large volume of research, 

however, there is no clear line on what  IS success actually refers to (Garrity & 

Sanders, 1998). According to Molla and Licker (2001), success is a multidimensional 

concept that needs to be assessed at various levels, such as individual level, and using 

different criteria, for instance behavioural. Therefore, IS success is a controversial 

issue among IS researchers. 

Despite that, researchers on IS success consider Delone and Maclean’s (D&M) 

model as a comprehensive work that addresses the issues in previous frameworks. 

The Delone and Maclean model provides a comprehensive review of the literature 

in IS success, and assess the assessment criteria and measures. As a result, D&M is 

described in IS literature as a comprehensive model that can be used to assess the 

overall system success, with the ability to incorporates several individual 

dimensions of success (Molla & Licker, 2001). Although the importance of 

understanding IS success has been well researched in the literature(Boateng, 

Mbrokoh, Boateng, Senyo, & Ansong, 2016), only limited studies In Saudi Arabia 

that have focused on understanding the factors that may impact IS 

Success(Alhabeeb & Rowley, 2018).  

2.5 INDIVIDUAL AND ORGANISATIONAL CONTEXT 

Although, as mentioned above, there are different components of eLearning 

readiness, academics’ readiness is perceived to be one of the major factors that 

impact the success of eLearning systems Academics’ readiness  is vital, since 

determinants such as knowledge and attitude can impact the adoption of a new 

technology within an organisation (Swan et al., 2002). Further, eLearning systems 

are more than introducing new technologies within an organisation (Albirini, 2006; 

Ashrafzadeh & Sayadian, 2015). In fact, the implementation of a new technology 

does not automatically grant a successful outcomes; careful planning and 

understanding of users’ readiness is a an essential step(ElTartoussi, 2009). Clearly, 

investigating academics’ readiness to embrace eLearning systems is a vital concern 

to maximise the chances of a successful adoption.  In this respect, this research seeks 
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to frame a readiness model to assess academics’ readiness and examine the effects of 

such readiness as a success factor on the overall success of the implantation. 

2.6 INDIVIDUAL DIFFERENCES  

‘Individual differences’ is a term that is used to describe the individual’s variations 

that determine the degree of ability to successfully achieve desired results (Lewis, 

Agarwal, & Sambamurthy, 2003). Further, traits, personal circumstances and 

characteristics, perceptions, and behaviour are major determinants of individual 

differences (Stylianou & Jackson, 2007). Individual differences are considered a vital 

factor in the context of technology acceptance, as evidence from its presence in 

several IS theories(Ali, Nalin Asanka Gamagedara, Ra'ed, & Muhammad Sharif, 

2015). Agarwal and Prasad (1999) state that while it is not clearly known how 

strong the effect of individual differences on technology acceptance is, the 

importance of individual differences as a vital construct in technology acceptance 

is indisputable. Investigating individual differences can assist organisations in 

creating a profile for individual users within the organisation. Therefore, based on 

the user’s profile, technology acceptance can be facilitated by introducing various 

intermediations, which may improve individuals’ beliefs about certain technology. 

According to Hong, Thong, Wong, and Tam (2002), individual differences are 

considered  in many studies concerning information system success (Harrison & 

Rainer, 1992; Zmud, 1979) and human/computer interaction (Dillon & Watson, 

1996). Previous research has identified different variations of individual beliefs that 

affect technology acceptance, such as self-efficacy (Igbaria & Iivari, 1995), computer 

self-efficacy (Ariff, Yeow, Zakuan, Jusoh, & Bahari, 2012; Chau, 2001; Hasan, 2006; 

Hong et al., 2002), and experience with educational tools, eLearning systems in 

particular (Taylor & Todd, 1995). To comply with this study’s aims, the previously 

mentioned individual differences were explored. The following section discusses 

the notion of self-efficacy.  
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2.7 SELF-EFFICACY 

According to Angeli and Valanides (2009), individuals’ beliefs and experiences are 

significant constructs that may moderate individuals’ use of ICT in education. 

Bandura (1997) defines self-efficacy as “beliefs in one’s capabilities to organize and 

execute the courses of action required to produce given attainments” (p. 3), which 

can influence various aspects of one’s behaviour. 

Computer self-efficacy has been repeatedly noted in educational research, a concept 

that is used to describe teachers’ perceptions of their level of confidence to use 

technology-enhanced learning to facilitate teaching and the students’ learning 

process. The studies have also proposed a relationship between teachers’ anxiety 

and computer self-efficacy, in which one’s anxiety is due to his/her low level of 

efficacy in using ICT in teaching (Brown, 2002). That may result in hindering the 

introduction of technology to enhance the teaching experience and improve 

students’ knowledge. Further, teaching with technology is linked to computer self-

efficacy beliefs in many studies. For instance, based on Bandura’s theory, Wong, 

Teo, and Russo (2012) introduced computer teaching efficacy as a factor that may 

affect technology acceptance in an educational setting. Computer teaching efficacy 

is defined as one’s perception of their level of competence and ability to adopt 

computers in teaching (Wong et al., 2012).  

Previous studies suggest that higher self-efficacy beliefs may ease technology 

acceptance, while lower self-efficacy may affect one’s decision to accept new 

technology. In a similar study, Park and his colleagues (Park et al., 2006) found that 

self-efficacy, among other psychological traits, is a significant determinant of 

technology acceptance, and the higher self-efficacy is, the higher technology 

acceptance will be. Similarly, Bandura (1997) advocated that the level of one’s 

confidence to perform a task successfully and the outcome expectation have a direct 

impact on the motivation to perform that task. 

2.8 ACCEPTANCE, THEORIES AND MODEL  

Reviewing the relevant literature reveals that investigating Information-System 

(IS) acceptance has received great attention during the last three decades. (Wang, 
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Wu, & Wang, 2009) cited eight models that explain human behaviour and predict 

IS acceptance: the Theory of Reasoned Action (TRA) (Fishbein & Ajzen, 1975); 

then, based on TRA, Davis (1989) introduced the technology acceptance model 

(TAM); the theory of planned behaviour (TPB) (Ajzen, 1991); the motivational 

model (MM) (Davis, Bagozzi, & Warshaw, 1992); the social cognitive theory (SCT) 

(Bandura, 1986; Compeau & Higgins, 1995);  a combination of TAM and TPB (C-

TAM-TPB) (Taylor & Todd, 1995); the model of PC utilisation (MPCU)(Thompson, 

Higgins, & Howell, 1991a; Traindis, 1977); and the innovation diffusion theory 

(IDT) (Moore & Benbasat, 1991; Rogers, 2010). 

TRA is suggested to be a fundamental theory in understanding human behaviour. 

In TRA, behaviour and intention are influenced by two main constructs: attitude 

about behaviour and subjective norms (Fishbein & Ajzen, 1975). Following TRA, 

TAM was introduced to help understand users’ acceptance and usage of a given IS 

(Davis, 1989). In TAM, perceived ease of use and perceived usefulness are the core 

constructs that affect users’ attitude and intention, and therefore their use of IS. 

Based on a research conducted by Davis (1989) the extended TAM, known as the 

unified theory of acceptance and use of technology (UTAUT), was introduced. The 

UTAUT constructs are derived from the eight models mentioned above Wang et al. 

(2009). 

In terms of measuring IS success, Wang and Shee (2007) cited that the D&M model 

on IS success (DeLone & McLean, 1992; Delone & McLean, 2003) appears 

frequently in system-success studies (Gable, Sedera, & Chan, 2003; Heo & Han, 

2003; Myers, Kappelman, & Prybutok, 1997). 

In this research, the D&M IS-success model and UTAUT, with further 

modifications, are combined to provide the research-model construction and 

hypothesis formulation. The research has two objectives. First, a framework is 

proposed that can be used to measure academics’ readiness to embrace a new 

eLearning technology, particularly the impact of their acceptance on the overall 

success of the system. The second objective is to examine the relationships between 

the various variables within the proposed model.   
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In the following section, both the UTAUT and IS-success models are introduced in 

more detail. 

2.8.1 Unified Theory of Acceptance and Use of Technology (UTAUT)  
The UTAUT (Venkatesh et al., 2003b) attempted to unify previous theories, as there 

was dispute about similarities in variables that predicted IS acceptance introduced 

within these models using different terminologies (Min, Ji, & Qu, 2008). UTAUT, 

as shown in Figure 2, suggests that four core constructs, namely performance 

expectancy, effort expectancy, social influence, and facilitating conditions affect 

users’ behavioural intention and use behaviour. It also incorporates four other 

variables: gender, age, experience, and voluntariness of use that (Venkatesh et al., 

2003b) moderate users’ adoption of an IS. 

 

Figure 2: Unified Theory of Acceptance and Use of Technology 

Using these eight determinants in UTAUT, it is evident from the literature that 

UTAUT is able to explain approximately 70% of technology acceptance behaviour 

(Jairak, Praneetpolgrang, & Mekhabunchakij, 2009; Venkatesh et al., 2003b; Wu, 

Tao, & YangJ, 2007). Further, UTAUT has received researchers’ attention to 

empirically validate the model, and it has been successfully tested in the realm of 

mobile-technology adoption, which is similar to the focus of this study (Carlsson, 

Carlsson, Hyvonen, Puhakainen, & Walden, 2006) (Park, Yang, & Lehto, 2007) 

(Min et al., 2008) (Jairak et al., 2009; Wang et al., 2009). As shown in Figure .2, it is 

clear that TAM (Davis, 1989) provides the basis for UTAUT. The original TAM 
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suggests that the acceptance or rejection of an IS can be measured based upon two 

constructs: perceived usefulness and perceived ease of use. Perceived usefulness 

(PU) is defined as “the degree to which a person believes using a particular system 

would enhance his or her job performance”(Davis, 1989, p. 320), and the other 

belief is “perceived ease of use” (PEOU), which is defined as “the degree to which a 

person believes that using a particular system would be free of effort”(Davis, 1989, 

p. 320). 

Within UTAUT, the two prominent beliefs in TAM are similar to performance 

expectancy and effort expectancy, respectively. The other constructs are 1) social 

influence, which directly affects behavioural intention to use the IS and 2) 

facilitating conditions, which directly impacts use behaviour. Within the current 

research interest and focus, all the direct determinants of behavioural intention are 

used to avoid incorrect inference. In addition, although facilitating conditions is not 

a direct determinate on behavioural intention to use (Venkatesh et al., 2003b), it is 

maintained in the proposed model due to its direct effect on usage. In regard to the 

moderating effects, age and gender are removed for simplicity, and the other 

variable, voluntariness of use, suggested by UTAUT is omitted as the current study 

investigates eLearning systems in a voluntary-usage environment. The moderating 

effect of usage experience, however, is examined. The influence of different factors 

on intention or usage based on the level of experience is investigated. 

2.8.2 IS-SUCCESS model 
D&M (DeLone & McLean, 1992) proposed a model for measuring IS success. After 

a comprehensive review of relevant literature regarding IS success measures, D&M 

concluded that IS success can be measured using a multidimensional model that 

adopts six different success categories: system quality, information quality, use, user 

satisfaction, individual impact, and organizational impact (see Figure 3). 
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Figure 3: D&M IS Success Model (DeLone & McLean, 1992) 

System quality and information quality affect use and user satisfaction. Further, user 

satisfaction can be affected by the amount of use and vice versa. Use and user 

satisfaction jointly and separately have a direct association with individual impact.  

Finally, individual impact is a direct antecedent of organisational impact. Hence, 

the D&M model essentially provides a multitude of IS-success measures and 

proposes temporal and causal interdependencies between quality characteristics 

(system quality); IS-output quality (information quality); output consumption (use); 

users’ response (user satisfaction); behavioural effects of the IS on users (individual 

impact); and, lastly, IS effects on organisational performance (organisational 

impact) (McGill, Hobbs, & Klobas, 2003; Seddon, 1997). The relationship between 

the six categories has been empirically investigated by many researchers (e.g., 

(Etezadi-Amoli & Farhoomand, 1996; Goodhue & Thompson, 1995; McGill et al., 

2003; Seddon, 1997)). 

In response to suggestions from the literature and evidence from empirical studies, 

an updated IS-success model was proposed (Delone & McLean, 2003). In the 

updated IS-success model, DeLone and Mclean (2003) introduced “service quality” 

as a new measurement, and both individual and organisational impacts were 

grouped into a new category called “net benefits” (see Figure 4). 

In this research, the categories adopted from the updated IS Success model (Delone 

& McLean, 2003) are explained in the research-model section.  
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Figure 4: Updated D&M IS Success Model(Delone & McLean, 2003) 

2.8.3 Wixom and Todd model 
Researchers have found that technology acceptance theories and system success 

models can be integrated to provide a better understanding of information system 

usage and success. Based on different theories that integrate object-based beliefs and 

attitudes, with behavioural believes and attitudes, Wixom and Todd (2005) (see 

Figure 5) developed an integrated research model that incorporates acceptance and 

success measurements. In their model, constructs that are related to Information 

and system are object-based. On the other hand, all other constructs are of 

behavioural types. The four key dimensions to measure object-based beliefs and 

attitudes are: a) Information Quality, b) System Quality, c) Information Satisfaction, 

and d) System Satisfaction. The other four constructs are for measuring behavioural 

beliefs and attitudes, namely, Usefulness, Ease of Use, Attitude, and Intention.  

Clearly, the model is an attempt to contribute to the user satisfaction research 

stream by integrating TAM as an acceptance theory, IS Success model proposed by 

D&M, and add satisfaction theories to their proposed model. The constructs used 

from this model are explained in more detail in the upcoming sections. 
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Figure 5: Wixom and Todd integrated model 

2.8.4 Technological Pedagogical and Content Knowledge 
Teaching is argued to be an ill-structured process in practice and involves complex 

processes. Such complexity attracts a large volume of educational research to 

investigate the teachers’ thought processes and the different types of knowledge 

teachers need. Recent research identified three primary types of teachers’ 

knowledge: content knowledge, teaching knowledge, and technological 

knowledge. These three unitary components of knowledge are the core elements of 

the technological pedagogical and content knowledge framework (TPACK) 

proposed by Mishra and Koehler (2006). TPACK extends the pedagogical content 

knowledge theory (PCK) introduced by Shulman (1986) and defined in Shulman 

(1987) as “the special amalgam of content and pedagogy that is uniquely the 

province of teachers, their own special form of professional understanding” (p. 8). 

Generally, Shulman (1986) aimed to build a coherent framework that explains the 

type of knowledge teachers should have and the relationship between  content-

related knowledge and pedagogy knowledge. PCK involves an understanding of 

general pedagogical knowledge that goes beyond subject matters such as classroom 

organisation and management. Further, PCK advocates the importance of 

knowledge related to students and their personal traits. Another aspect of 

knowledge included within PCK is the knowledge of educational context, such as 

the understanding of the community cultures, educational goals and purposes, 

content knowledge, curriculum knowledge, and pedagogical content knowledge. 
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Despite this, PCK seems to lack envisioning the importance of ICT in the teaching 

process because despite its focus on several kinds of knowledge, it still does not 

recognize the importance of ICT.  

In this digital age, the introduction of technology into classrooms is inevitable. This 

change has motivated educational researchers to explore the effects of technology 

on teaching and teachers’ beliefs (Margerum-Leys & Marx, 2002). Introducing the 

role of technology in learning and teaching is the main idea of Mishra and Koehler 

(2006) TPACK framework (see Figure 6). TPACK adds technological knowledge to 

the PCK theory. Technological knowledge refers to the knowledge required by 

teachers to effectively integrate technology into the teaching process. Therefore, 

the TPACK framework combines the complex interplay of pedagogical knowledge, 

content knowledge, and technological knowledge. According to Mishra and 

Koehler (2006): 

TPACK is the basis of good teaching with technology and requires an 

understanding of the representation of concepts using technologies,  

pedagogical techniques that use technologies in constructive ways to 

teach content; knowledge of what makes concepts difficult or easy to 

learn and how technology can help redress some of the problems that 

students face; knowledge of students’ prior knowledge and theories of 

epistemology; and knowledge of how technologies can be used to build 

on existing knowledge and to develop new epistemologies or strengthen 

old ones. (p. 1029) 
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Figure 6: The TPACK framework (source (tpack.org, 2012)) 

With regards to Figure 6, the components may be summarised as follows:1. 

Technological knowledge (TK) refers to the knowledge required by teachers to 

embrace a new technology for teaching. Teachers raise and evolve their level of 

technological knowledge in order to get the most out of recent technology either 

for teaching or in daily life. This includes the knowledge about basic digital 

technologies, communication technology, information processing and systems, and 

the ability to solve technological issues when they occur. 

2. Content knowledge (CK): Content knowledge is the “knowledge about actual 

subject matter that is to be learned or taught” (Mishra & Koehler, 2006, p. 1026). 

Different subjects (e.g., earth science, mathematics, language arts, etc.) have 

different content, and therefore teachers must be knowledgeable about their 

subjects’ content.  

3. Pedagogical knowledge (PK): This type of knowledge refers to the strategies that 

may be used for teaching and the understanding of learning and teaching practices 

and theories. For example, classroom management, plan development, and 

assessment are all pedagogical knowledge teachers must have. 
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4. Pedagogical content knowledge (PCK): This is knowledge of subject matters, with 

reference to knowledge of teaching methods (Shulman, 1986). The combination of 

content and pedagogy knowledge aims to improve teaching strategies in the content 

areas.  

5. Technological content knowledge (TCK): Technological content knowledge 

represents the knowledge required by teachers to present subject matters 

effectively, using a specific technology. This type of knowledge enables changing 

learning practices, as specific technology could be used for specific content. 

6. Technological pedagogical knowledge (TPK): Technological pedagogical 

knowledge refers to how technological knowledge can be used to implement 

various teaching methods. Thus, the way teachers teach may change with the 

introduction of technology in classrooms. 

7. Technological pedagogical content knowledge (TPACK): Technological 

pedagogical content knowledge is the knowledge required to effectively integrate 

technology to implement different types of teaching methods with different types 

of subject content. TPACK is a complex intersection between the three domains of 

knowledge (content knowledge, pedagogy knowledge, and technological 

knowledge), where teachers intuitively understand how to teach specific content 

using suitable teaching strategies and specific technology. 

2.8.4.1 TPACK in Saudi Arabia 

TPACK studies have been applied in different contexts to different subject contents, 

including science, language, mathematics, literature, history, and arts. The projects 

on TPACK targeted different levels of education as well, including elementary, 

primary, and secondary school (Alsofyani & Aris, 2011). To date, TPACK has 

received little attention in Saudi Arabia, the context of this study. As an example, 

Alsofyani, Arabia, Bin Aris, and Alshareef (2011) aimed in their study to investigate 

the level of school teachers’ competency to implement technology in teaching and 

the impact that technology would have in teaching methods, specifically in 

delivering mathematical content. The study sample comprised teachers teaching in 

primary and secondary school, and the researcher used a self-evaluation 
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questionnaire to measure teaches’ pedagogy knowledge, content knowledge, and 

technological knowledge and the other sub-domains of knowledge included in 

TPACK. The study concluded that mathematics teachers in Saudi Arabia showed a 

high rate in all three areas of primary knowledge in TPACK, and the same 

competency occurs across the sub-domains as well.  

Since the context of K-12 education is different from that of higher education, the 

same researchers paid attention to the applicability of TPACK in higher education. 

For this, they conducted a study to assess the suitably of a suggested blended online 

model to promote faculty TPACK. This study asserted that faculty members require 

technological knowledge that assists in using eLearning tools. For instance, faculty 

members may use LMS to generate online quizzes, periodic reports, give learners 

feedback, and many other teaching-related activities. Further, the study also 

emphasises the need for other types of knowledge, such as pedagogy knowledge, to 

complement the technological knowledge. The study, however, excluded the need 

for content knowledge, on the grounds that all faculty members are experts in their 

fields and contribute to the knowledge themselves. The study findings show that 

faculty assessments of their technological knowledge are reasonably high. This 

might be attributed to the national plan in Saudi Arabia to improve the use of 

technology nationwide, and in higher education in particular. 

2.9 RESEARCH CONCEPTUAL FRAMEWORK 

As the learning styles are swiftly changing, and eLearning initiatives are being 

widely introduced, to minimise failure rate of such adoptions, organisations are 

required to assess their readiness prior to the adoption of eLearning systems (Carr 

& Miller, 2001).   However, the  failure in eLearning projects has led researchers to 

attempt to provide comprehensive readiness assessment methods that lower the 

chances of unsuccessful implementations(Hill & Raven, 2000). Previous eLearning 

readiness assessment models are discussed in section 2.9.1 below. 

2.9.1 Previous eLearning readiness assessment tools 
There are several tools available in the literature on organizational readiness for 

eLearning. Such tools attempt to provide instruments and models for assessing the 
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readiness for eLearning within organisations. For instance, Haney (2002) proposed 

a model that suggests seventy questions to be asked for assessing organisational 

readiness. The author categorises these questions into seven broad categories, 

namely, human resources, learning management system, learners, content, 

information technology, finance, and vendor. Haney’s (2002) assessment tool 

targets managers of organisation, where they have to ask themselves the seventy 

questions, by choosing the importance of the question to their own organisation.  

Another frequently cited model for eLearning readiness is Chapnick’s 

work(Chapnick, 2000). The model suggests the eLearning readiness measurement 

can be grouped into eight categories: psychological, sociological, environmental, 

human resources, financial, technology skill (aptitude), equipment, and content 

readiness. The purpose of Chapnick’s model is to enable different stakeholder to 

apply the readiness measurement and identify the categories that may affect 

eLearning success. 

Bakry (2004) develops a framework for e-Readiness assessment (STOPE) consisting 

of five categories as follows: 1)Strategy, which measures ICT leadership and ICT 

future development plans);  2) Technology, which assists in assessing ICT basic 

infrastructure, ICT e-Services infrastructure, ICT provisioning and ICT support); 3) 

Organisation, to measure ICT regulations: government, ICT cooperation and ICT 

management);  4) People, where the aim is to measure ICT awareness, ICT 

education and training, ICT qualifications and jobs and management of ICT skilled); 

and  5) Environment, which concerns knowledge, resources and economy, 

organisation and general infrastructure). 

Further, Borotis and Poulymenakou (2004)argued that there are no predefined 

components that can be effectively used to measure eLearning readiness. The 

authors defined seven components that determine eLearning, namely, business, 

technology, content, training process, culture, human resources and financial 

readiness. In line with other streams of research in this area, culture readiness is a 

vital determinate of eLearning readiness. It concerns the organisations’ perceptions 
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and the factors that affect cultural parameters such as beliefs, degree of use of 

eLearning systems, and eagerness for investment.  

There are many other eLearning readiness tools available in the literature that 

propose similar categories to the previously detailed models (Anderson, 2002; 

Borotis & Poulymenakou, 2004; Minton, 2000; Psycharis, 2005; Rosenberg, 2000a). 

2.9.2 Limitation of previous eLearning readiness assessment frameworks  
The examination of the relevant readiness literature reveals that there is an 

apparent discrepancy in determining the most suitable assessment tools for gauging 

e-readiness. Dada (2006) pointed out that existing e-readiness assessment tools have 

numerous limitations. For example, previous e-readiness assessment tools lack the 

flexibility to be adjusted for use with contextual differences, which raises the 

question of their applicability and usability as  customizable and comprehensive 

assessment frameworks (Maugis et al., 2003).  

Further assessment of existing literature reveals the assumption that there is a “one-

size-fits-all” readiness framework, without considering the context of the assessed 

system, or differences among countries(Maugis et al., 2003; Maugis et al., 2005). In 

addition, most of the existing assessment tools target the business sector in non-

academic settings, with little attention to the unique characteristics of the higher 

education context. Furthermore, the existing eLearning readiness assessment tools 

do not consider factors that assist in facilitating embracing technology in education, 

such as acceptance and culture  (AlShihi, 2006), and most of the studies assess 

eLearning readiness from  a western prospective (Shahroury, 2014);  little has been 

done to consider the Arab world, specifically Saudi Arabia. Therefore, there is no 

informed standpoint that verifies the creditability and usefulness of existing tools 

to be used in measuring eLearning readiness (Dada, 2006) in such contexts. 

2.9.3 The development eLearning readiness assessment frameworks  
Based on the aforementioned studies, there is an obvious lack of congruency in 

predefined assessment categories of eLearning readiness. Therefore, there is a need 

to build a comprehensive eLearning readiness assessment tool that suits the context 

of this research. The researcher has developed a model that fits the educational 
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environment in Saudi Arabian Universities, with a focus on the effect of culture 

readiness on the success of eLearning systems success. In particular, this research 

concentrates on measuring academics’ level of readiness based on two determinants: 

a) objects-based beliefs and attitudes and b) behavioural beliefs and attitude. Ajzen 

and Fishbein (1980) argued that attitude cannot be used as the only predictor of 

behaviour.  

In fact, any conceptual framework that concerns human behaviour needs to 

distinguish between four components: beliefs, attitudes, intentions and behaviours 

(Ajzen, 1991; Ajzen & Fisbbein, 1974; Ajzen & Fishbein, 1970; Ajzen & Fishbein, 

1980). Beliefs are sets of attributes that people may have which could affect their 

attitudes differently. Although people may share the same beliefs about an object, 

they will not necessarily have the same attitude towards it. In the context of this 

research, academics may acquire the belief that an LMS is holding two positive 

attributes: easy to use and useful to them, however, results may reveal negative or 

positive attitudes towards LMS. Therefore, the attitude is determined by a set of 

beliefs or attributes that may have different levels of importance for different 

individuals. In addition, attitude and beliefs both can affect the intention to perform 

the behaviour being investigated. People’s decisions about when they should or 

should not perform the behaviour in question may be influenced by their attitude 

towards doing it, and by the acquisition of certain beliefs about it. This study adopts 

UTAUT (Venkatesh & Davis, 2000; Venkatesh et al., 2003b) which is based on the 

conceptual frameworks introduced in different behaviour studies (Ajzen, 1991; 

Ajzen & Fisbbein, 1974; Ajzen & Fishbein, 1970; Ajzen & Fishbein, 1980). 

Therefore, the current research make a clear distinction between the four 

constructs proposed in Ajzen and Fishbein (1980) study and adapted by Venkatesh 

et al. (2003b) ; and measures each dimension separately.  The objects-based 

readiness is determined by measuring system success satisfaction factors. The 

behavioural readiness is measured by the assessment of academics’ acceptance of 

eLearning systems. Figure 7 below summarises the readiness components used in 

this research. 
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Figure 7: Readiness determinants in this research 

2.9.4 Research Model 
Various types of models have been applied to the context of eLearning in order to 

understand and explain academics’ use of eLearning systems and their satisfaction 

about such types of information systems. in the  eLearning systems’ context, 

however, there is a gap in the literature with regard to providing a theoretical 

framework in which empirical research can be grounded (Barker, Krull, & 

Mallinson, 2005; Sharples, Taylor, & Vavoula, 2005). In addition, Sun and Zhang 

(2006) highlight that previous theories can be further improved. Most importantly, 

in their research to validate D&M model (Rai, Lang, & Welker, (2002) 
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recommended integrating theories and developing a multi-constructs model that 

considers beliefs, attitude, and behaviour in addition to IS-success measures. 

Therefore, in this study, the research model shown in Figure 8, combines constructs 

from UTAUT (Venkatesh et al., 2003b), success categories from the D&M 

model(Delone & McLean, 2003), a research model proposed by Wixom and Todd 

(2005) and different linkages between different factors in the context of eLearning 

acceptance and success (Davis Jr, 1986; Kripanont, 2006; Park, 2009a; Sánchez & 

Hueros, 2010; Shroff et al., 2011; Wong, Goh, & Rahmat, 2013). 

Figure 8 details the interrelationships between UTAUT constructs, IS-Success 

model, and the satisfaction models as a proposed individual’s readiness model for 

eLearning systems. The detailed model explains the path between different 

variables and leads to precise research hypotheses. 

 

Figure 8: Research model for individuals' eLearning readiness (IELR) 
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The following subsections provide a comprehensive look at the theoretical 

groundwork provided by prior studies in order to formulate relevant hypotheses for 

this research. 

2.10 RESEARCH HYPOTHESES 

2.10.1 The relationship between UTAUT constructs and behavioural intention 
As discussed earlier, and in accordance with the current study objectives, 

the four core constructs in UTAUT have been adopted in this study; performance 

expectancy, effort expectancy, social influence, and facilitating conditions. This is 

because they directly impact behavioural intention and the use of eLearning 

systems. Therefore, in relation to UTAUT variables, four hypotheses were 

introduced in this study. 

2.10.1.1 Performance expectancy 

First, performance expectancy replaced determinants found in other models 

(Table 2). In this study, performance expectancy is defined as the “degree to which 

faculty believes that using eLearning systems is helpful, useful and helps him/her to 

do tasks quickly and attain gain in learning outcomes”. In addition, performance 

acceptance is a direct determinant of a user’s behavioural intention to use an IS, 

thus it can be validated (Venkatesh et al., 2003b). Therefore, the following is 

hypothesised: 

Table 2: Comparison of UTAUT constructs with other models(adapted from (Venkatesh et al., 2003b) 

UTAUT Constructs The Sub-Constructs The source theory/ies 
Performance Expectancy Perceived Usefulness  TAM/TAM2/C-TAM-TPB 

Extrinsic Motivation  MM 
Job-Fit  MPCU 
Relative Advantage  IDT 
Outcome Expectations  SCT 

Effort Expectancy Perceived Ease of Use  TAM/TAM2 
Complexity  MPCU 
Ease of Use  IDT 

Social Influence Subjective Norm TRA, TAM2, TPB/DPTB, C-TAM/TPB 
Social Factors MPCU 
Image IDT 

 Perceived behavioural control TPB/DPTB 
Facilitating Conditions (FC) Perceived behavioural control C-TAM-TPB 
 Facilitating conditions MPCU 
 Compatibility IDT 
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H1: Performance expectancy would positively affect faculty’s 
behaviour intention to use eLearning systems. 

H2: Performance expectancy would positively affect faculty’s attitude 

towards the use eLearning systems. 

2.10.1.2 Effort expectancy 

Second, effort expectancy, which is also proposed in UTAUT, combines other 

variables (Table 2). Within this study, effort expectancy is referred to as the degree 

of ease associated with the use of eLearning systems: the ease of using the systems, 

the flexibility of interaction, and interaction with eLearning-systems is clear and 

understandable. Effort expectancy is already validated to have a direct impact on a 

user’s behavioural intention to use IS (Venkatesh et al., 2003b). Therefore, 

hypotheses on the relationship between effort expectancy and behavioural 

intention are as follows: 

H3: Effort expectancy would positively affect faculty’s behaviour 

intention to use eLearning systems. 

Further, the relationship between effort expectancy, performance expectancy, and 

the attitude towards the use is also investigated. 

H4: Effort expectancy would positively affect faculty’s attitude towards 

the use eLearning systems. 

H5: Effort expectancy would positively affect faculty’s performance 

expectancy in the context of eLearning systems. 

2.10.1.3 Social influence 

Further, the linkage between the third construct, social influence, and behavioural 

intention is examined. Considering the current study context, social influence is 

defined as the degree to which a faculty perceives the importance of others believe 

he or she should use e- Learning-system. Similar to the previous constructs, social 

influence is empirically tested to be used as a direct determinate of a user’s intention 

to use an IS (Venkatesh et al., 2003b). Therefore, the following is the hypotheses on 

the relationship between social influences and behavioural intention: 
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H6: Social influence would positively affect faculty’s behaviour 

intention to use eLearning systems. 

2.10.1.4 Facilitating conditions  

Facilitating conditions is defined as “the degree to which an individual believes that 

an organisational and technical infrastructure exists to support the use of the 

system” (Venkatesh, et al., 2003, p. 453). According to Venkatesh et al. (2003b), 

facilitating conditions would affect the use of  the system as academics would be 

likely to have more resources and assistance and to receive the required support 

when they need it. Therefore, the following is the hypotheses on the relationship 

between facilitating conditions and the use of eLearning systems: 

H7: Facilitating conditions would positively affect the use of eLearning 

systems. 

2.10.1.5 Attitude, intention, and use 

As discussed earlier, many researchers have validated the relationship between the 

attitude toward a system and the behavioural intention, and hence the effect of 

intention to use on the actual use behaviour. The linkage between the three factors 

can be seen in many technology acceptance studies (Kripanont, 2006; Park, 2009a; 

Sánchez & Hueros, 2010; Shroff et al., 2011); Wixom and Todd (2005); (Wong et al., 

2013). Therefore, this study examines the following hypotheses on the relationship 

between attitude, behavioural intention, and the use behaviour of an eLearning 

system: 

H8: Attitude towards the use eLearning systems would positively 

affect faculty’s behaviour intention to use eLearning systems. 

H9: Faculty’s behaviour intention would positively affect the use of 

eLearning systems. 

2.10.2 Hypotheses in relation to external factors and UTAUT variables 
The ease of use and usefulness constructs may not be sufficient, and therefore other 

variables may be needed(King & Gribbins, 2002). Thus, after reviewing the relevant 

studies (Albirini, 2006; Alharbi & Drew, 2014d; Ariff et al., 2012; Compeau & 

Higgins, 1995; Kao & Tsai, 2009; Venkatesh & Davis, 2000; Yi & Hwang, 2003), this 
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study suggests three external variables: eLearning systems usage experience, self-

efficacy, and job relevance. As shown in the research model, the researcher believes 

that the suggested external variables moderate the original UTAUT variables. The 

following explains the hypotheses regarding the relationship between external 

moderators and UTAUT variables. 

2.10.2.1 The relationship between usage experience and UTAUT variables 

Venkatesh and Davis (2000) found that experience using technology serves as a 

critical factor in determining technology acceptance. Thompson, Higgins, and 

Howell (1991b) define usage experience as individual involvement in or exposure 

to a particular system and the accumulative skills the user gains by using the system. 

Previous studies suggested that the influence of factors such as performance 

expectancy, effort expectancy, social influence and facilitating conditions on actual 

use or intention to use is affected by previous experience users have (Agarwal & 

Prasad, 1999). 

In this study, eLearning systems usage (named usage experience) is suggested to 

moderate UTAUT variables. System usage is defined as academics’ previous or 

current use of an eLearning system as a medium of instruction within an eLearning 

environment. Therefore, the following is hypothesised: 

H1a: The influence of performance expectancy on behavioural 

intention (H1) will be moderated by usage experience, such that the 

effect will be different among the different experience levels (low, 

moderate, and high), and the effect will be stronger for users with low 

experience. 

H3a: The influence of effort expectancy on behavioural intention(H3) 

will be moderated by usage experience, such that the effect will be 

different among the different experience levels (low, moderate, and 

high), and the effect will be stronger for users with low experience. 

H6a: The influence of social influence on behavioural intention(H6) 

will be moderated by usage experience, such that the effect will be 

different among the different experience levels (low, moderate, and 

high), and the effect will be stronger for users with low experience. 
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H7a: The influence of facilitating conditions(H7) on usage will be 

moderated by usage experience, such that the effect will be different 

among the different experience levels (low, moderate, and high), and 

the effect will be stronger for users with high experience.  

2.10.2.2 The relationship between job relevance and UTAUT variables 

TAM was extended to incorporate job relevance as a factor that directly affects 

perceived usefulness (Venkatesh & Davis, 2000). According to Venkatesh and Davis 

(2000), job relevance is “an individual’s perception regarding the degree to which 

the target system is applicable to his or her job” (p.191).  Similarly, this study 

proposes that job relevance affects both perceived ease of use and perceived 

usefulness. Job relevance in this study is defined as an academic’s perception 

regarding the degree to which an eLearning system is relevant to use in managing 

learning activities. As found by Venkatesh and Davis (2000), job relevance is 

believed to positively exert a direct effect on perceived usefulness. Consequently, 

this study argues that job relevance also affects perceived ease of use (PEOU). As 

UTAUT is employed in this study instead of TAM, performance expectancy and 

effort expectancy are used. These capture usefulness and ease of use, respectively 

(Venkatesh et al., 2003b). Therefore, the following are the hypotheses of this study 

regarding the relationship between job relevance and UTAUT variables: 

H10: Job relevance positively affects performance expectancy of an an 

eLearning system. 

H11: Job relevance positvely affects effort expectancy of an an 

eLearning system. 

2.10.2.3 The relationship between self-efficacy and UTAUT 

Various individual characteristics have been examined in technology acceptance 

studies. For instance, many studies have examined the impact of computer self-

efficacy on technology acceptance through the effect on perceived ease of use, 

perceived usefulness, and behavioural intention to use a given technology. In line 

with this present research, studies that investigated the effect of external variables 

such individual differences, particularly computer-self efficacy, on the core 

constructs of UTAUT are explored.  
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There is a consensus among social scientists that a relationship exists between 

individual differences and perceived ease of use and behavioural intention to use a 

certain technology. A study conducted by Darsono (2005) revealed that computer 

self-efficacy indirectly impacts both perceived ease of use and perceived usefulness. 

On the other hand, the behavioural intention to use seems to be directly affected 

by individual characteristics such as computer self-efficacy. Similarly, Gong, Xu, 

and Yu (2004) examined different determinants in relation to technology 

acceptance in educational setting. The study showed a stronger direct impact of self-

efficacy on perceived ease of use, and a less strong relationship between self-efficacy 

and behavioural intention. Further, Sharp (2006) carried out a research using TAM 

and reported that computer self-efficacy significantly impacts perceived ease of use, 

and the same findings were found in similar research studies (Gong et al., 2004; 

Lewis et al., 2003). Yi and Hwang (2003) investigated the application of TAM for a 

web-based IS and found that self-efficacy is a strong determinant of ease of use, and 

separately and jointly with behavioural intention significantly affects the actual use. 

Similar results were reported in related literature. From the previous discussion, it 

appears that self-efficacy is a significant determinate of perceived ease of use, but 

not the perceived usefulness. 

In contrast, other researchers such as Stylianou and Jackson (2007) have challenged 

previously mentioned studies on the grounds that self-efficacy may effect perceived 

.  Similarly, Teo (2009) applied TAM to investigate pre-service teachers’ technology 

acceptance, and reported that the impact of computer self-efficacy on perceived 

usefulness is higher than the impact on perceived ease of use.  

It appears that there is an inconsistency with this argument. To the author’s best 

knowledge, there is a lack of clarity regarding the impact of individual 

characteristics on the judgment to engage in using technology. Further, the 

previous studies did not clearly show the impact of self-efficacy on perceived 

usefulness, which is a main construct within TAM and indirectly affect the 

behavioural intention, and therefore the use of the system. As UTAUT is employed 

in this study instead of TAM, the performance expectancy and effort expectancy 
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are used. They capture usefulness and ease of use, respectively (Venkatesh et al., 

2003b).  

Bandura’s theory states that there is a significant relationship between self-efficacy 

and teacher’s knowledge. The theory suggests that improving teachers’ knowledge 

would improve their self-efficacy beliefs, which would lead to increase technology 

use as a medium of instruction. As discussed previously, the types of knowledge 

represented in TPACK domain, and self-efficacy beliefs are considered as significant 

factors that may influence teachers’ decisions to incorporate technology to facilitate 

teaching and improve information delivery methods. Many educational studies that 

incorporate TPACK discuss the importance of self-efficacy beliefs in the 

involvement of ICT in education. In fact, Senemoğlu (2010) as cited in Kazu and 

Erten (2014) states that self-efficacy is an important factor in the development of 

TPACK. In his study, Yi and Hwang (2003) investigated self-efficacy in terms of the 

teacher’s technological pedagogical content knowledge in terms of web 

instructions. The study advocates that assessing self-efficacy is essential to provide 

information on teachers’ education and professional development. Potentially, 

understanding the relationship between self-efficacy beliefs and the different types 

of knowledge in TPACK would assist in the success of technology integration in 

teaching. 

In accordance with the present research aims, the academics’ technological self-

efficacies are determined by their technological knowledge (TK) scores. For the 

sake of simplicity, only types knowledge related to technology are assessed. Based 

on the discussion above, the relationships between self-efficacy constructs and 

UTAUT are hypothesised as follows: 

H12: Self-efficacy would positively affects effort expextancy of an an 

eLearning system. 

H13: Self-efficacy would positively affects performance expectancy of 

an an eLearning system. 
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2.10.3 Success and satisfaction measures 
Success measures vary from one IS to another. Stockdale and Borovicka (2006) states 

that success measures are influenced by the type of system being evaluated. Thus, 

it is important to relate the context of the IS to the appropriate success measure 

(Chang, Li, Hung, & Hwang, 2005).In this study, information and system quality 

are adapted from Delone and McLean (2003). In addition, findings from Wixom and 

Todd (2005) are discussed. 

According to DeLone and McLean (1992; 2003), information quality is the quality 

of the output of the IS. It considers the completeness and whether the IS provides 

all relevant information. Further, information quality is measured by the format 

and information presentation. Accuracy and correctness of information are also 

included in information quality measure. Accuracy concerns data correctness; 

currency assess whether the information is up to date.  

The other success measure in the D&M model, system quality, measures the 

functionality and performance of the IS (Delone & McLean, 2003). System quality 

considers various dimensions of the IS, such as reliability, flexibility, accessibility, 

and usefulness. 

It has been found in the literature that validates the D&M model(Delone & McLean, 

2003) that information quality and system quality jointly or separately affect user 

satisfaction—the user’s response to the IS(Rivard, Poirier, Raymond, & Bergeron, 

1997; Roldán & Millán, 2000; Seddon & Kiew, 2007). Consequently, user 

satisfaction also affect the user’s intention to use the IS(DeLone & McLean, 1992; 

Delone & McLean, 2003). 

Therefore, based on the discussion above, the following is hypothesised: 

H14: Information quality would positively affect faculty’s satisfaction 

about eLearning systems. 

H15: System quality would positively affect faculty’s satisfaction about 

eLearning-systems. 

H16: Users’ satisfaction would positively affect faculty’s intention to 

use eLearning-systems. 
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Further, Seddon and Kiew(2007) revised the D&M model and replaced use with 

usefulness. The authors concluded that system usefulness positively impacts the 

actual use. However, not using the system does not automatically mean it is not 

useful. In addition, in a research study on the theoretical integration of user 

satisfaction and technology acceptance, Wixom and Todd (2005) introduced two 

measures: information satisfaction and system satisfaction. The former measures the 

satisfaction with information produced by the system. The latter addresses the 

degree of favourableness with regard to the system and interaction mechanism. In 

their conclusion, the authors highlight that information and system satisfaction are 

directly affected by information and system quality, respectively. In addition, the 

more information satisfaction increases, the more likely one will find the IS useful. 

In the same vein, the more system satisfaction, the more likely one will find an IS 

easy to use. Moreover, system satisfaction can influence the level of information 

satisfaction Wixom and Todd (2005). The authors explain that obtaining useful 

information effectively and easily from a system is a strong sign of a high level of 

system satisfaction. Therefore, academics’ level of system satisfaction is most likely 

to influence the sense of information satisfaction. 

 It is noteworthy that usefulness and ease of use are the main constructs in TAM. 

However, as UTAUT is employed in this study instead of TAM, performance 

expectancy and effort expectancy are used. They capture usefulness and ease of use, 

respectively(Venkatesh et al., 2003b). Therefore, the discussion above led to the 

following hypothesis: 

H17: Information quality would positively affect information 

satisfaction of eLearning-systems. 

H18: System quality would positively affect system satisfaction of e- 

Learning-systems. 

H19: Information satisfaction would positively affect performance 

expectancy. 

H20: System satisfaction would positively affect effort expectancy. 

H21: System satisfaction would positively affect information 

satisfaction with eLearning systems. 
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Table 3 below lists all research hypotheses. 

Table 3: Research hypotheses 

No. Statement 
Acceptance and use related hypotheses 

H1 Performance expectancy would positively affect faculty’s behaviour intention to use eLearning systems. 
H1a The influence of performance expectancy on behavioural intention (H1) will be moderated by usage experience. 

H2 Performance expectancy would positively affect faculty’s attitude towards the use eLearning systems. 
H3 Effort expectancy would positively affect faculty’s behaviour intention to use eLearning systems. 

H3a The influence of effort expectancy on behavioural intention(H3) will be moderated by usage experience. 
H4 Effort expectancy would positively affect faculty’s attitude towards the use eLearning systems. 
H5 Effort expectancy would positively affect faculty’s performance expectancy in the context of eLearning systems. 
H6 Social influence would positively affect faculty’s behaviour intention to use eLearning systems. 

H6a The influence of social influence on behavioural intention(H6) will be moderated by usage experience. 
H7 Facilitating conditions would positively affect the use of eLearning systems. 

H7a The influence of facilitating conditions(H7) on usage will be moderated by usage experience. 
H8 Attitude towards the use eLearning systems would positively affect faculty’s behaviour intention to use eLearning systems. 
H9 Faculty’s behaviour intention would positively affect the use of eLearning systems. 

External factors hypotheses 
H10 Job relevance positively affect faculty’s effort expectancy . 
H11 Job relevance positively affect faculty’s performance expectancy. 
H12 Self-efficacy would positively affect faculty’s effort expectancy . 
H13 Self-efficacy would positively affect faculty’s performance expectancy. 

Information system success related theories 
H14 Information quality would positively affect faculty’s satisfaction about eLearning systems. 
H15 System quality would positively affect faculty’s satisfaction about eLearning-systems. 
H16 Users’ satisfaction would positively affect faculty’s intention to use eLearning-systems. 
H17 Information quality would positively affect information satisfaction of e- Learning-systems. 
H18 System quality would positively affect system satisfaction of e- Learning-systems. 
H19 Information satisfaction would positively affect performance expectancy. 
H20 System satisfaction would positively affect effort expectancy. 
H21 System satisfaction would positively affect information satisfaction with eLearning systems. 
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 : RESEARCH METHODOLOGY 

3.1 CHAPTER SUMMARY 

To answer the research primary questions, the decision was made to use a mixed 

method approach. To conduct this study, a quantitative questionnaire was 

constructed based on well-known and well-tested theories in the literature. The 

questionnaire constructs comprise reliable scales used in IS-Success model by 

(Delone & McLean, 2003) and other theories. Nevertheless, the pre-selection of the 

questionnaire variables may involve potential weaknesses. Although variables are 

selected from well-developed and tested theories, they may not have the same 

meaning for various actors across different research settings(Gray, 2013).  Scales 

may have been developed in a setting or in context that is different from the current 

research context. 

Therefore, this research incorporates a qualitative study, conducted after the 

quantitative phase of the research.  The qualitative study aimed to enable the 

researcher to investigate the local context of the study(Bartunek & Seo, 2002), to 

discover new factors that are native to the study context and provide a better 

understanding of the underlying variables. The finding from the quantitative stage 

therefore guided the development of the qualitative data collection protocol. The 

overall design of this research is summarised in Figure 9 next page. 
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Figure 9: The Research Design 

The subsequent sections describe the selection of the research design for this study 

and the data collection methods.  

This study investigates the impact of eLearning readiness on the success of the 

adoption of ICT for eLearning in higher education institutions in Saudi Arabia. The 
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participants in this study are faculty members from different colleges and different 

departments in Saudi Arabia who voluntarily participate in this research, in line 

with the aim and context of this study. 

There are different types of research design that reflect the purpose of the inquiry 

such as; exploratory, descriptive, exploratory, predictive, evaluation, and history 

purposes.  This study follows the descriptive and explanatory research approach. It 

is also exploratory as it explores the relevant literature to identify various areas of 

concerns in the context of eLearning readiness and systems success such as, the 

impact of attitude and behaviour, and the quality of information and systems. The 

result of this exploratory investigation has guided the design of the research model 

and the development of the research hypotheses Furthermore, a descriptive 

approach is also used, to take into account the importance of human nature and to 

identify extraneous variables through the collection of data from a large number of 

subjects.   The research process also includes explanatory approach. After describing 

the relationships between variables arising from the quantitative data collection 

phase, the researcher attempts to qualitatively answer “why and how” questions 

stated in the research questions.  In addition, this approach has an important role 

in the knowledge in the area being researched. Using these approaches, a researcher 

can utilise quantitative and qualitative research methodologies within the same 

study. Further, researchers might use different methods for collecting the required 

data such as observation, survey, and interview techniques (Jonassen, 2004). 

3.2 RESEARCH PARADIGM 

Researchers need to describe the philosophical paradigm that justifies and guides 

the research process (Creswell, 2013). Neuman (2011) defines a research paradigm 

as: “a general organising framework for theory and research that includes basic 

assumptions, key issues, models of quality research, and methods for seeking 

answers” (p. 94). In accordance with the research model and goals, this study 

follows the positivist social science approach (positivism).  Neuman (2011) defines 

positivism as: an organized method for combining deductive logic with precise 



CHAPTER 3 : RESEARCH METHODOLOGY 47 

empirical observations of individual behaviour in order to discover and confirm a 

set of probabilistic casual laws that can be used to predict general patterns of human 

activity” (p. 95). 

Positivism may be used in the social world as "the social world can be studied in the 

same way as the natural world, that there is a method for studying the social world 

that is value free, and that explanations of a causal nature can be provided" 

(Mertens, 2014, p. 11). Taking the positivists position, researchers in social science 

attempt to identify and assess the causes that may impact outcomes (Creswell, 

2013). Further, using this scientific method, researchers start with a theory, collect 

data that either support of falsify the theory, the outcomes then are used to improve 

the theory or conduct further testing. 

3.3 RESEARCH METHODS 

Researchers are required to determine the research design they will employ in the 

project(Creswell, 2013). They need to identify the approaches and whether a 

qualitative, quantitative, or mixed methods design is the appropriate style for their 

research projects. The selection of an approach is greatly influenced by the research 

issue and questions. the quantitative approach assists in identifying the factors that 

may influence an outcome or its best predictors. This approach is deemed the best 

approach to use for testing existing theories. On the other hand, the qualitative 

approach is used if the researcher may have no enough knowledge to determine the 

important factors to test. Further, this approach is useful if the topic being 

investigated is new, or an existing theory has not been tested in a certain context. 

If the researcher decided that quantitative and qualitative approaches are 

individually inadequate to address the research issue, a decision can be made to use 

a mixed method design. Such an approach may suit researchers seeking a better 

understanding of the research issue and to improve an existing theory or generalise 

the findings. Using this approach, the researcher could start with exploring an issue 

in order to determine the variables that can be examined or start the research with 
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quantitative design on a large sample of individuals then follow with a qualitative 

study on a specific group of participants seeking their views on the topic. 

Based on the discussion above and on the research project objectives; the mixed 

methods design was deemed appropriate to explore the issue of eLearning readiness 

and its influence on the system success in the higher education institutions in Saudi 

Arabia. The following section outlines the research methods used for this study. 

 

Figure 10: Mixed methods model 

3.3.1 Research Design 
 As mentioned earlier, this study addresses the influence of individuals’ eLearning 

readiness on the overall eLearning system success. The research method design in 

this study is explanatory sequential mixed methods.  

The aim of this mixed methods design is to collect quantitative data and then 

provide detailed explanation for the quantitative results with in-depth qualitative 

data. First, the quantitative phase of the study collected data from academics 

working in higher education institutes in Saudi Arabia using administrated 

questionnaire to test the research hypotheses and examine the proposed research 

model that is derived from two well-known theories: UTAUT and IS-Success. The 

second phase of the research collected qualitative data as a follow-up to provide an 

explanation for the quantitative results. 

In brief, the data collection process for this research involved administrating the 

research instruments to a large sample of population to gather data required for 

conducting quantitative phase. After the quantitative data was analysed; the 

required qualitative data was collected. In the second stage of the data collection; 

researcher collected qualitative data from a few individuals to help explain the 

quantitative results. 
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Figure 11: Explanatory Research Design 

3.3.2 Survey research 
The survey approach is about acquiring information on one or more populations, 

which may investigate the personal characteristics, attitudes, trends, or opinion 

(Leedy & Ormrod, 2010; Neuman, 2011). As discussed earlier, this study followed 

an explanatory sequential mixed methods design, which can be used for different 

researches purposes such as, exploratory, descriptive, and explanatory purposes. 

According to Leedy and Ormrod (2010), the survey approach is used with 

descriptive and explanatory studies. The aim of using surveys is to use a 

representative sample of a population, apply the survey research, and learn about 

the larger population by examining the data collected from the targeted sample. The 

researcher uses survey research to identify the research variables from the 

information provided by participants such as demographic attributes, behaviours, 

and information related to opinions, beliefs, and attitudes that reflect participants’ 

points of view (Aldridge & Levine, 2001). 
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A cross-sectional survey design is employed in this study. This entails the study of 

more than one case at the same point of time. Further, it enables gathering 

quantifiable data that can be used to determine the connection between two or 

more variables, which could ultimately lead to identify patterns and 

association(Bryman, 2008)  

In summary, this study aims to gather information from academics on the topic of 

eLearning readiness and system success. It also aims to examine the possible 

relationships between factors found in the relevant literature and variables may be 

identified from the surveyed sample. This study is descriptive and explanatory. It is 

descriptive as the aim is to describe the impact of eLearning readiness on system 

success in higher education institutes in Saudi Arabia through surveying a group of 

academics. It is also explanatory as it involves the analysis of quantitative data and 

provides in-depth explanation of why and to what extent there is relationship 

between two or more variables. 

The next section provides an overview of the data gathering procedures and 

methods used for the current research.  

3.3.3 Data collection phases 
The data collection procedure using the explanatory sequential mixed methods 

design occurs in two phases: quantitative data collection stage followed by 

qualitative data collection. 

First, the researchers start with quantitative data collection in order to gather 

information that is needed before the qualitative data collection occurs. In the first 

phase, the research instrument from well-developed and well-tested theories is 

used to ensure that the research instrument has good psychometric characteristics 

such as reliability and validity. 

The second phase is the collection of the qualitative data. At this stage, the results 

from the quantitative phase are known and lead to the development of the 

qualitative data collection techniques:  semi-structured interview protocol and the 

open-ended questions. Following the suggestion of Creswell (2013), the sample size 

was a few individuals from the population of academics working in higher 
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education institutions in Saudi Arabia (sampling for qualitative data collection is 

explained in section 3.10.1). The result then was analysed, and the outcomes used 

to explain the quantitative findings.  

3.3.4 Data collection techniques 
There are several data collection techniques that can be used with survey research; 

questionnaires, structured or semi-structured interviews, and observations. For this 

study, a questionnaire as used to gather data to produce quantitative information. 

For the second stage of the data collection, interviews were used to collect data for 

the qualitative phase of the research. The use of different data gathering techniques 

increases the reliability and maximises the validity of the research findings 

(Aldridge & Levine, 2001). The following section briefly describes how each 

technique is employed to serve the study objectives. 

 

Figure 12: Research data collection techniques 

3.3.4.1 Questionnaires design 

The aim of the questionnaire in this study is to obtain comparable answers from all 

participants. A researcher may decide to use the questionnaire as a technique for 

gathering data if the knowledge about the topic being investigated is adequate to 

formulate sufficient methodically and technically valid questions, and this 

questionnaire aim to collect data from a large sample of participants(Flick, 2015). 

The questionnaire is widely used method for collecting data in survey studies. 

In accordance with the research design, the research questionnaire was developed 

in two phases. For the first phase; and to ensure content validity, the questionnaire 

used in this study was adapted from the original measurement scales used in 

UTAUT (Venkatesh et al., 2003b) and from other literatures(Sánchez & Hueros, 
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2010; Shroff et al., 2011; Venkatesh & Davis, 2000; Wu, Li, & Fu, 2011) with some 

modifications and the necessary wording changes and validation to fit the context 

of the current study. The second phase of the questionnaire development was based 

on self-developed and pilot tested instruments retrieved from the relevant 

literature. The analysis of the literature senabled the researcher to start the 

development of the research scale and measurements, used to conduct the 

quantitative stage of the study. 

To avoid issues that can occur in wordings, measurement and ambiguities, the 

questionnaire was pre-tested by two native English speakers. Sekaran and Bougie 

(2010) highlight that such pre-test is essential because wording problems 

significantly influence accuracy(Zikmund, Carr, & Griffin, 2012). The 

questionnaire will also be translated into Arabic because most of the targeted 

participants are native Arabic speakers. For the Arabic version, the back translation 

method suggested by Brislin (1986) was used. This method suggests that the 

questionnaire measurements should be translated by bilingual experts back and 

forth from the source language to the targeted language. Based on that concept, the 

English version was sent to two bilingual experts to translate it into Arabic, and the 

back-translation method was followed until the English and Arabic version 

converged.  Finally, the Arabic version will also be revised by an expert in the 

Arabic language for clarity.  

The quantitative part of this study employed an online survey for data collection. 

Online surveys provide researchers with various benefits(Wright, 2005), saving 

researchers time and expenses by overcoming geographic distance. Moreover, they 

assist in accessing unique subjects. Due to Saudi Arabia’s gender-

segregated higher education system, the online survey was the appropriate tool to 

use in order to access both male and female participants. The online survey was 

developed to examine the relationship between variables proposed in the research 

model. 
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3.4 JUSTIFICATION FOR QUALITATIVE INQUIRY 

The use of mixed method approach in understanding technology acceptance is 

frequently present in literature. Technology acceptance is a complex process and 

the use of quantitative approach may not enable generalise the findings 

(Damanpour, 1996), and the technology adoption process is not individuals 

decisions (Jamil & Charles, 2018). This signifies the importance of applying 

approaches that permits the researcher to quantify and explain from different 

prospective. The quantitative approach used for the first phases of the research 

enabled the framing of the research model and the testing of the proposed theories 

to measure eLearning readiness in Saudi Arabian higher education sector from 

academics prospective. This approach was adapted to answer the research questions 

related to the factors that affect the readiness process for academics and examine 

the research hypotheses and constructs interrelationships. It was also proposed that 

a second source of data would be utilised. Qualitative approach was used in an 

attempt to shed a light on some unusual findings from the quantitative analysis. 

Further, and equally important, the qualitative data may provide insight into the 

quotidian experiences of academics who use eLearning technologies. This step was 

vital since the use of eLearning systems is in its infancy in Saudi Arabia, and 

therefore the contribution of the eLearning systems adopters enriched this research 

discussion and assisted in addressing the issue raised earlier in this study concerning 

framing an adaptable model for eLearning systems readiness in Saudi Arabia. 

3.4.1 Interview design 
Using this technique, the interviewer is having a conversation with a respondent in 

order to gather the required information for the study. There are various types of 

interview, such as formalised and informalised interviews. Depending on the 

research approach, the researcher may decide which type of interview is suitable 

for eliciting information from the study sample. According to Bell (1993), the 

interview as a data capturing technique is widely used for the theory-testing 

approach. The aim of the interviews in this study is to gather more in-depth 

information from key participants about their perception, experience, attitudes, 
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beliefs, or insights. Semi-structured interviews were used in this study, where the 

outline of the topic and the issue are predetermined, and a set of questions are 

directed to the participants. However, there was an unstructured part of the 

interview was used to explore the key participants view on the issue being 

investigated – eLearning readiness and its impact on system success. The design of 

this interview was influenced by the relevant literature in the field of IS success and 

eLearning readiness. 

In an explanatory research, the aim of semi-structured interviews is to understand 

an elaborate the interrelationships between variables. In the current research, the 

relationships between variables are revealed from the first quantitative phase. 

3.5 PILOT STUDY 

Before the large-scale survey was launched, the research instruments were piloted.  

A group of individuals from the same environment where the research was 

conducted were asked to assess the research instruments. The aim is to assess the 

suitability of the survey items for the context of the study, and to detect any 

typographical or grammatical errors may be present. The suggestions from the 

review panel were used to refine and finalise the survey instruments and test it on 

a few individuals. This step is deemed essential to ensure questioner validity and 

reliability, and to detect any issues before the main data collection occurs. 

Reliability assessment was done using Cronbach’s Alpha(Cronbach, 1951). 

Reliability concerns internal consistency between multiple measurements of 

variables, and Cronbach’s Alpha is commonly used to measure it(Hair, Black, Babin, 

Anderson, & Tatham, 2006). As per many studies (i.e.,(Nunnally, 1967; Sekaran, 

2006), constructs are considered to have internal consistency reliability when the 

Cronbach Alpha value exceeds 0.70. 

In this study, the reliability assessment used the Statistical Package for Social 

Sciences (SPSS). Further, structural equation modelling was conducted to confirm 

variables’ validity. 
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The interview questions were also pilot-tested. After the quantitative data has been 

analysed, the interview question and protocol will evolve. The aim of this pilot 

study is to provide in-depth test before the interview questions are refined and used 

for the qualitative data collection phase. 

3.6 PARTICIPANTS 

All participants in this study were academics working for different Universities in 

Saudi Arabia, who fit well with the aim and context of this study. 

While it is difficult to get responses from a whole population, sampling is an attempt 

to draw a conclusion based on a small representation in a given population(Jemain, 

Al-Omari, & Ibrahim, 2007). The sample in this survey is considered a subset of 

academics working for different Universities in Saudi Arabia, comprised of some 

faculty members selected from the institutions. Following all ethical methods that 

govern this research, the researcher sought to gain as representative sample as 

possible of academics working in higher education sector in Saudi Arabia. The link 

of the online survey was made available in academics group on social media, and 

potential participants were contacted using public and professional sources. The 

recruitment of participants is discussed thoroughly in: DATA COLLECTION AND 

PREPARATION chapter (CHAPTER 4: Sampling Technique) to select the optimal 

technique for the purpose of this study. 

3.7 INSTRUMENTATION 

The research instrument consists of two main sections (see Appendix B).  The first 

section incorporates a nominal scale to identify respondents’ demographic 

information. The second section use 7-point Likert response scale where 7: Strongly 

disagree, 6: Moderately disagree, 5: Slightly disagree, 4: Neutral, 3: Slightly agree, 

2: Moderately agree, and 1: Strongly agree. The seven-point Likert scale improves 

the reliability of the results(Cronbach, 1951) in comparison with five-points scale, 

which may not distinctively shows the differences between the responses(Masters, 

1974). This section is used to measure the research constructs, namely, UTAUT 
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constructs, IS-Success questioner, satisfaction measurements, and the external 

factors proposed for this study. 

3.7.1 Demographic characteristics 
This part of the questioner identifies respondents’ basic demographic 

characteristics. It contains 11 items such as gender, age, teaching experience, 

academic rank and administration position, academic field, and previous experience 

with eLearning systems (see Appendix B). 

3.7.2 Measuring research constructs 
The second section of the survey, as discussed in the questionnaire design above, 

measures research constructs used in this study. There are 58 items measured in 

accordance with the current study’s research model as detailed in Table 4. 

Table 4: Research constructs’ design 

Construct Number of items 
 

UTAUT 
Performance Expectancy(PEE) 4 
Effort Expectancy(EFE) 4 
Social Influence(SOI) 3 
Facilitating Conditions(FC) 4 
Attitude Toward Usage (ATU) 3 
Behavioural Intention to Use(BI) 2 
Actual Use(USE) 2 

Total 22 
IS Success 

Information Quality (IQ) 9 
System Quality(SQ) 11 

total 20 
Modified IS Success 

User Satisfaction(US) 3 
Information Satisfaction(IS) 2 
System Satisfaction(SS) 2 

total 7 
External factors 

Job Relevance (JR) 2 
Self-efficacy (SE) 7 

total 9 
Constructs cumulative total 58 

3.8 ETHICAL CONSIDERATION 

Ethical clearance is obtained prior to the commencement of the survey used for this 

study (See  Appendix C).  Participation in this study was voluntary and data was 

collected anonymously. This study did not collect personal information about 

subjects. Prior to commencing the survey in this study, all participants were made 

aware of the research significance and type of information being collected. The 
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researcher explained that the participation in this research is based on subjects’ 

interest, that they are under no obligation to participate, and that they may decline 

to participate at any time. Their right to withdraw at any time during the survey 

was explicitly stated. Further, data confidently was assured. Data collected from this 

research is to be kept confidential.  

3.9 DATA ANALYSIS 

Data collected for this research were interpreted and critically analysed. For both 

quantitative and qualitative data, the essence of the analysis chapter (CHAPTER 6 

and CHAPTER 7) shows the investigations  investigate the common themes and 

relate the findings to the main research questions and objectives. The analysis of 

data also enables comparing the results with the previous findings found in the 

literature in order to find and explain the contradictions, similarities, or differences 

if exist.  

For the quantitative data collected in the first phase of this research, the analysis 

enabled transforming a set of raw data into meaningful figures that were interpreted 

through applying a rational and critical thinking and fare and careful reasoning. 

The result of this analysis enabled confirming or rejecting the research hypotheses 

and provided a base for comparing results from earlier literature reviews in order 

to reflect others’ viewpoints on the topic being studied. The results also led to the 

next stage of the data collection, the qualitative phase. 

For the next phase of the research, the qualitative data were analysed. After coding 

the data, the qualitative findings were used to interpret the results found in the first 

phase by identifying the themes, patterns and relationships. Further, the data was 

summarised and linked to the previous phase, and to the overall study aims and 

objectives. 

3.10 QUALITATIVE STUDY DESIGN 

3.10.1 Sampling 
The sampling for the qualitative phase follows the comprehensive description on 

the data collection techniques described in a subsequent section (section 
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3.10.4)3.10.1. In summary, after the questionnaire was administrated and the results 

were analysed, a smaller sample from the same population were purposely selected 

to participate in the follow-up semi-structured interview. 

The number of participants in the qualitative data collection for this study was not 

determined by numbers. Instead, as suggested by Merriam (2009), the collection of 

the data was concluded after the data and emerging findings reached a saturation 

point. After 9 participants were interviewed, and the data from the open-ended 

questions were explored, similar thoughts and ideas were repeated. Therefore, the 

researcher decided to conclude the data collection for the qualitative phase. 

The details of the sampling and participants are included in the audit trail in 

Appendix D. 

To recruit an adequate sample for the qualitative phase, the questionnaire utilised 

in the quantitative phase of this study included a section that enabled interested 

participants to express their interest in a follow-up open-ended questions. In 

accordance with the research ethics and code of conduct, academics who want to 

involve in the explanatory phase were asked to follow a link upon the submission 

of the survey. The link led to a separate form where participants provided their 

email address which cannot be linked to their responses in the survey. 

3.10.2 Qualitative study design 
The qualitative data for the study was collected in two stages: open-ended 

questions, and semi-structured interviews (Figure 13). Both open-ended questions 

and interview protocol were contextualized from the results of the quantitative 

analysis. In accordance with the research design, the sequential explanatory 

approach utlises qualitative data to explain and further enhance the results of the 

main quantitative phase. Therefore, questions for the interviews and open-ended 

discussions were influenced by the findings of the quantitative data. A few 

questions were adapted from the study by Ali and Magalhaes (2008), that is to 

discover any further suggestions and modifications to the research model that may 

be raised by the interviewees. 
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The qualitative interview protocol was written in English, and then translated to 

Arabic. Participants were given the option to provide their responses in either 

language. As expected, all responses were in Arabic, the native language for the 

participants. Therefore, responses were translated back to English to perform 

qualitative data analysis for this study. 

 

Figure 13: data collection and analysis stages 

Open-ended questions prompts respondents to provide in-depth details and 

different points of views can be discovered(Neuman, 2011), and were used in this 

research to enable selecting and evaluating more appropriate factors concerning 

eLearning readiness in Saudi Arabia. Data collection utilizing semi-structured 

interviews is widely used in Information System research (Myers & Newman, 

2007). Further , the use of semi-structured interview design enabled  variation to 

the protocols where every participant may be asked probing questions to invite 

more details or obtain more specific answers(Creswell, 2012), thus, not all 

participants responded to the same questions.  The topics for the open-ended 

questions are provided in Appendix K, and the complete interview protocol is 

available in Appendix L. 
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3.10.3 Trustworthiness and rigor 
Due to the subjective nature of qualitative research  it is  unrealistic to assume that 

issues related to validity and reliability can be avoided(Merriam, 2009). There are, 

however, certain steps that social scientists can follow to maximize the 

trustworthiness of the study being conducted. These recommendations by Merriam 

(2009) employed in this research include :1) triangulation, 2) respondents’ 

validation, 3) audit trails, 4) rich and thick description, 5) maxim variation, 6) time 

spent in collecting the data, 7) researcher’s positions, 8) peer review, and 9) ethical 

considerations. 

Triangulation is confirming research findings through the use of multiple sources, 

theories, investigators and/or multiple methods. Collecting qualitative data from 

open-ended questions and semi-structured interviews employed in this research is 

considered triangulation using multiple sources. This way the researcher analyses 

the data from both interviews and open-ended questions and compare and contrast 

results.  

Secondly, a members check was also performed within this research. After the 

qualitative data collection phase concluded, each interview was coded, transcribed, 

and then sent back to the interviewees for validation. That is to ensure that the 

researcher have not interpreted the interview inaccurately, and thus participants 

may correct, add, or confirm the researcher’s interpretation of their responses. 

Third, an audit trail was utilised to keep track of all the qualitative phase activities, 

including the research tasks before, during and after the data was collected. For 

instance, the audit trail outlines the following activities: preparation for the study, 

collection methods, data management and transcription, validity checks, data 

analyses, findings and reporting. Such reporting indicates that a researcher is 

following an accurate guideline that directs the study, which improves overall 

validity(Richards, 2009).  

Rich and thick descriptions involve providing as much detail as possible about the 

context and setting of the study, the sample, and most importantly the findings 

report. Using this strategy in a study, enables future researches to more likely find 
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transferable information and therefore the study can be regarded as more credible 

and trustworthy. Within this research, this approach is adopted, and the aim of the 

qualitative study is emphasised and in particular, how it complements the major 

quantitative study, as well as the plan for the data collection, setting descriptions, 

study design and sample collection, ethical consideration, analysis plan and findings 

reports. 

Maximum variation refers to selecting a representative sample for the study, which 

greatly influence the transferability and creditability of a study in which potential 

readers may replicate the research. Careful attention was paid to this strategy in this 

study. The sample for the qualitative phase consisted of two sources. The first source 

was participants who completed the original survey for the quantitative phase and 

chose to answer follow up open-ended questions.  Second, qualitative data was also 

collected from purposefully selected subjects to participate in follow-up semi-

structured interviews. Sampling for the survey is discussed extensively in section 

4.4. In a nutshell, to maximize the coverage of the research and enhance 

transferability of the research components, a sampling technique was developed to 

ensure that all possible units within the Saudi Arabian Higher Education setting 

were targeted. Thus, there should be variations in the responses to open ended 

questions. However, choosing to participate in the open-ended questions was not 

mandatory and it was not expected that all those who completed the questionnaire 

would be willing to participate in a further study. Therefore, although the 

variations were found in the questionnaire responses from the quantitative phase, 

the characteristics of those who completed the open-ended follow up questions 

were carefully analysed. This was to ensure sample variation in the responses from 

the open-ended questionnaire. The initial analysis reveals that the sample includes 

cases from different age groups, gender, education, academic experience, experience 

with eeLearning systems, administrative commitments... etc. Therefore, a decision 

was made that the participants for open-ended questions are sufficient for the 

purpose of the study. Thus, the next set of data was collected using semi-structured 

interviews.   
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Time spent in collecting the data is another strategy that maximises a qualitative 

study’s reliability. That is, the longer time spent in the data collection the easier it 

is for an investigator to compare data from different points of time. Thus, a decision 

could be made to conclude the data collection when having a repetitive information 

in which no more useful data can be collected. Unfortunately, this research project 

was limited with time and therefore it was not practically possible to expand the 

time for the qualitative data collection. It is to be noted, however, that the 

qualitative study for this research represents a minor component of the explanatory 

sequential design. Furthermore, since the qualitative data was collected from two 

sources – open-ended questions and semi-structured interviews –   with almost a 

year time span, the researcher was able to compare the data and report the findings 

from the two sources. 

Another approach that supplements the overall research trustworthiness is the 

researchers’ ability to explain their position; “investigators need to explain their 

biases, dispositions, and assumptions regarding the research to be undertaken” 

(Merriam, 2009, p. 219). In this study, the researcher carefully explained how each 

decision was made, and how the final interpretation of the results was reached. 

Although bias may not be completely eliminated, peer debriefing, was also 

employed to complement the researcher’s reflexivity.  

Peer examination with colleagues from the field and other PhD students was 

conducted to establish a firmer conclusion about the themes identified, which 

enabled the researcher to gain more confidence in justifying the final results. 

Further, as parts of this research were published and presented in conferences, the 

reviewers’ comments and notes from attendees of conferences were taken into 

account, as well as discussions occurring during supervisory meetings. 

Finally, an investigator must follow ethical standards in conducting a study. In 

qualitative data collection, particularly with interviews, the investigator’s focus “is 

first and foremost to gather data” (Patton, 2002, p. 405), by which the interviewer 

does not judge or influence the participants. Integrity of the researcher and ethical 

conduct is also as important when analyzing the data(Merriam, 2009; Patton, 2002). 
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This research was conducted in accordance with the Griffith University Ethics’ 

committee code of ethics   and ethical clearance was obtained prior to commencing 

all data collection stages. For instance, all participants were provided with 

information sheet outlining the aim of the study, benefits and risks, confidentiality 

and anonymity, informed consent, data access and ownerships, data collection 

methods, and information about the researcher prior to the data collection as 

recommended by Patton (2002).  

The above strategies and consideration are the most common techniques one could 

use to increase qualitative study’s validity and reliability, hence the generalizability 

of the research results and the ability to replicate the data in future relevant studies. 

3.10.4 Interview procedure 
As outlined in the qualitative study audit trail (Appendix D), the semi-structured 

interviews with participants were conducted once the following issues were 

addressed: design, sampling, analysis plan, validity and reliability, and ethical 

consideration.  

The interviewees were selected from different universities based on their 

experience in both teaching and eLearning systems. Further, advocates for 

eLearning systems in Saudi Arabian higher education were assumed to have the 

capacity to enrich the model being proposed. Once the list of potential participants 

was created, they were approached via email. The call for participation included 

the information sheet detailing the purpose of the study and the invitation to 

participate in the study. Once the individual replied with their willingness to 

participate, time and medium were agreed upon. Since the individuals were in 

geographically different locations from the researcher, interviews were conducted 

using digital communications methods. Adobe connect was utilized as it enabled 

the researcher to share the model with interviewees and obtain detailed comments. 

Further, the platform has ability to record the interviews with participants who 

agreed for their sessions to be electronically recorded. Each interview was expected 

to take between 30 to 60 minutes as outlined in the calls of participation, and this 

time range was not exceeded with all nine interviewees. At the beginning of the 
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interview, the researcher introduced himself, indicated that he valued the 

interviewees’ cooperation, and briefly explained the interview procedure. Then the 

study background was explained and supplementary materials, such as the research 

model were presented. Notes were taken during the interview to keep a track of the 

ideas and use the notes for probing questions and asking for further details from the 

respondents. Participants were given the opportunity to add any comments and 

clarifications before the interviews were concluded. All participants chose to 

conduct the interview in Arabic. Therefore, interviews were transcribed in Arabic, 

translated to English, and in accordance with the study audit trail, the final versions 

were sent to the members to ensure accuracy of the transcription and translation 

process. 

3.10.5 Qualitative Pilot Study 
Both interview protocols and open-ended survey were pilot tested on purposefully 

selected participant. The output of the pilot test suggested slight revision in 

questions wording and order. Further, more questions and propping questions were 

suggested to improve the overall quality of the qualitative data being collected. 

3.10.6 Qualitative data analysis 
Open ended questions allowed the participant to express their view on factors that 

may affect eLearning readiness, their suggestions and analysis of the suggested 

models and the interrelationships between factors(Creswell, 2013). There are 

varieties techniques described in qualitative data analysis, and in general, they are 

interconnected and complementary (Creswell, 2013). Generally, the analysis of the 

collected data  involves identifying the general themes from participants 

transcribed interviews, and then survey the key concepts and inductively build 

possible categories(Ritchie & Lewis, 2003). Once the data is collected, the 

researcher generally followed those four steps suggested by Leedy and Ormrod 

(2010): 1) organizing the data by reducing the texts to a meaningful units, 2) going 

through the data several times to make sense of it, 3) categorizing the data into 

themes and possibly subthemes, and 4) reporting and discussion the findings. 

Considering the above steps, Denscombe (2010) asserts that qualitative researchers 
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must meticulously read the raw data in order to precisely produce meaningful 

interpretation. Further, while researcher’s value and experience are not a negligible 

matter in qualitative data analysis, it is vital that no unwarranted claims are to be 

introduced to the data. Finally, qualitative data collection and analysis is an iterative 

process, in which the researcher collect the data and analysis it at the same time. 
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 : DATA COLLECTION AND PREPARATION 

4.1 CHAPTER SUMMARY 

This chapter is divided into five main sections, namely, 1) pilot study, 2) 

determining the sample size, 3) sampling technique, 4) data screening, and 5) non-

response bias section. Figure 14 briefly outlines each section’s theme. 

 

Figure 14: Data collection and preparation summary 

4.2 PILOT STUDY 

It is strongly advised that any research developing a questionnaire should consider 

going through the pilot test phases before the full administration of the survey 

(Johnson & Christensen, 2000; Ticehurst & Veal, 2000). 

Prior to commencing the full-scale study, the researcher recognised that it is 

essential to conduct a pilot study, to test questions sequencing, layout of the 

questionnaire, wording of measuring items.  Further, it allows the researcher gain 

familiarity with potential respondents and helps estimating the response rate and 

survey completion time. The data set that results from the pilot study allows the 

researcher to check the validity and the reliability of the research instruments and 

finalise the design of the questionnaire. Additionally, the results from the pilot 

study helps the research team to develop and test the adequacy of the research 

measurements and assessing its feasibility. The aim is also to justify the 

appropriateness of the designed research protocol and the techniques used for 

recruiting participants. This enabled the identification of issues with the research 

design and the date set resulted from the pilot study was used to estimate the 

response rate for the full-scale study. Moreover, the preliminary data collected 
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Pilot Study Explains the steps followed to ensure that the research tools are
piloted and tested before the full study is executed

Determining 
sample size Calculating the required sample size for the full study

Sampling technique After determining the sample size, the appropriate techniques are 
applied to recruit the optimal representing subjects for this study

Data screening The preparation of the data for further testing includes investigating 
missing data patterns, test for normality, and outliers

Non-response bias
This process aims to eliminate nonresponse resulting from different 
waves of data collection phases. This section concludes that the risk 
of non-response bias is minimised within this research
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assists in determining the possible analysis techniques and the resources required 

to conduct the final study (Aldridge & Levine, 2001; Moser & Kalton, 1971). 

In this research, the pilot study was conducted in four stages. First, the developed 

questionnaire was reviewed in English by a panel of experts in fields relevant to this 

current study. Second, the questionnaire was then translated to Arabic, which is 

expected to be used by a large percentage of the potential sample. The final bilingual 

versions of the questionnaire was then used in the third stage where another panel 

of reviewers was asked to assess the usability of the online survey. Finally, the link 

to the online survey was distributed to a pilot sample, which was then used for 

further improvements and modifications in the research model, and therefore the 

final research instruments. 

The four stages are described in detail in the following section. Each section 

explains the steps followed during questionnaire piloting. 

4.2.1 Stage 1: Validity check 
As mentioned in questionnaire development section, the original items of the 

questionnaire were developed in English. To fit with the study aims, the original 

items were modified, and the necessary wording was done. The new version of the 

questionnaire was then reviewed by a group of IS academics to ensure the content 

validity. Kerlinger (1964) and Cronbach (1971) suggests that involving experts in 

reviewing the research instruments improves its validity and therefore it is an 

essential step to take. The output of this stage can be summarised as: a) removing 

three items across different constructs that experts believe are ambiguous and are 

not distinct from other items, b) rewording and changing the sequences for some 

items. The final questionnaire was then translated as follows. 

4.2.2 Stage 2: Translation 
The questionnaire was then translated to Arabic, the official language of Saudi 

Arabia, by a panel of professional translators. following the suggestions of 

Brislin(1970), Another translator translated the Arabic version back to English to 

ensure translation equivalence.   The final version of the bilingual questionnaire 

was then used for the pilot study.  
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4.2.3 Stage 3: Usability 
Finally, to facilitate the data collection during the pilot study, the online web-based 

survey service provided by Griffith University (LimeSurvey) was used. The 

questionnaire was administrated to pilot subjects in the same way as it was 

administrated in the full study. Participants were provided with feedback spaces in 

order to comment on any difficulties or ambiguities in the questions. The time taken 

to complete the questionnaire and the start language were also recorded to decided 

what is the default language for questionnaire and assess the appropriateness of the 

time specified for completion. 

4.2.4 Stage 4: Pilot study execution 
The questionnaire of 58 questions was provided via the link to 300 academic staff 

working at different universities in Saudi Arabia (28 public university and 30 

private university). The pilot study was conducted from September to October 

2015. In the questionnaire, a seven-point Likert scale was used to measure all items, 

with 1 indicating strongly disagree, 2 indicating disagree, 3 indicating slightly 

disagree, 4 indicating neutral, 5 indicating slightly agree, 6 indicating agree, 7 

indicating Strongly Agree. Out of the 300 questionnaires sent, 172 were completed 

in the first two weeks, providing a response rate of 57.3%. A reminder was sent 

after two weeks of the launch of the pilot study, and a further 91 participants 

completed the questionnaire. In total, 263 responses (87.6%) were accepted as valid 

responses for the pilot study analysis. In addition to experts’ modifications 

mentioned above, in stage 1; pilot participants provided valuable feedback on the 

items’ accuracy, readability, and the layout of the questionnaire. Table 5 details the 

demographical characteristics of the participants in the pilot study.  The result 

suggests that the responses represent a diversity of academics in relation to their 

age, academic rank, field of expertise, experience using eLearning systems… etc. 
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The output from the pilot study indicated the necessity of putting all questions as 

mandatory to minimise item non-response bias as some sub-questions may 

accidently be missed by respondent. Further, the length of the questionnaire was 

raised as an issue. The suggestion was to make it shorter to improve the response 

rate and minimise the potential risk of questionnaire fatigue. While it was difficult 

to collect as much information as possible in a short questionnaire, the layout of it 

was altered to keep the balance between the data needed against the length of the 

questionnaire. All questions were organised into sections so that only a few sections 

occurred on each page. The final version included three sections. The first section 

was the rational for the research and some information about the research team and 

ethical conducts of this research as well as the structure of the questionnaire. The 

Table 5: Demographics of pilot participants 
Item Demographics Frequency Percentage (%) 

Gender Male 121 46 
 Female 142 54 
 Total: 263 100 
University type Government Universities 195 74.1 
 Private Higher Education 68 25.9 
 Total: 263 100 
Age group Less than 25 years’ old 10 3.8 
 25-30 years’ old 33 12.5 
 30-40 years 101 38.4 
 40-50 years 92 35 
 above 50 years’ old 27 10.3 
 Total: 263 100 
Experience in higher education Less than 1 year 14 5.3 
 > 1 year and less than 3 years 42 16 
 > 3 years and less than 5 years 32 12.2 
 > 5 years and less than 10 years 62 23.6 
 > 10 years 113 43 
 Total: 263 100 
Academic Rank Professor 28 10.6 
 Associate Professor 53 20.2 
 Assistance Professor 103 39.2 
 Lecturer 55 20.9 
 Instructor 24 9.1 
 Total: 263 100 
Academic field Humanities & Social Sciences 93 35.4 
 Natural Sciences 69 26.2 

 Applied Sciences (e.g. engineering, 
computing& IT) 58 22.1 

 Medical & Health Sciences 43 16.3 
 Total: 263 100 
Experience using eLearning systems Have not used a Learning Management 

System 13 4.9 

 Less than a year 38 14.4 
 1- 3 years 76 28.9 
 3-5 years 89 33.8 
 More than 5 years 47 17.9 
 Total: 263 100 
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second section included the demographics information of the respondents. The 

third section included the 14 factors (58 items) surveying the eLearning readiness 

of Academics in Saudi Arabia. 

The preliminary analysis of constructs reliability indicated that the measurements 

were reliable. Table 6 shows each scale and its corresponding Cronbach alpha score. 

Following the suggestions of Cronbach (1951), the overall Cronbach alpha score is 

considered an excellent indication of the questionnaire reliability. Similarly, 

individual variables show a high level of reliability, except for the facilitating 

condition. Further examination of this variable suggests that some of its underlying 

items lack reliability. Further, they do not correlate collectively and individually 

within the other items in the same variable, and more broadly with other variables. 

Therefore, the construct facilitating conditions (FC) will be subjected to further 

analysis during the exploratory factor analysis process (see section 5.4). 

Table 6: Reliability assessment 

Scale Number of Items Cronbach Alpha 
Performance Expectancy(PEE) 4 0.846 
Effort Expectancy(EFE) 4 0.910 
Social Influence(SOI) 2 0.850 
Facilitating Conditions(FC) 4 0.367 
Attitude towards use (ATU) 3 0.900 
Behavioural intention to use (BI) 3 0.917 
Actual Use(USE) 2 0.905 
Information Quality(IQ) 9 0.974 
System Quality(SQ) 11 0.948 
User Satisfaction(US) 3 0.815 
Information Satisfaction(IS) 2 0.951 
System Satisfaction(SS) 2 0.925 
Job relevance (JR) 2 0.886 
Self-efficacy (SE) 7 0.950 

Overall reliability 58 0.856 

To examine the relationships between the different constructs, a Spearman's rank-

order correlation was used(Sheskin, 2011). Preliminary analysis showed a 

moderately strong positive correlation between most of the variables, where for 

some constructs, the correlation is positive, however it is not statistically significant 

(see Table 7).  
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Table 7:  Nonparametric correlation matrix (Spearman) 

Variables PEE EFE SOI FC ATU BI USE IQ SQ US IS SS JR SE 

PEE 1.000              

EFE .383** 1.000             

SOI .095 .224* 1.000            

FC .152 .508** .372** 1.000           

ATU .525** .249* .098 .049 1.000          

BI .603** .395** .115 .227* .636** 1.000         

USE .260* .494** .293** .498** .097 .183 1.000        

IQ .304** .296** .303** .459** .085 .164 .469** 1.000       

SQ .371** .423** .418** .515** .292** .403** .348** .610** 1.000      

US .486** .339** .267** .299** .585** .593** .309** .317** .496** 1.000     

IS .351** .373** .286** .560** .197 .314** .374** .680** .731** .362** 1.000    

SS .364** .475** .394** .570** .229* .320** .487** .582** .760** .419** .701** 1.000   

JR .372** .203 .347** .186 .385** .434** .173 .102 .291** .468** .165 .260* 1.000  

SE .253* .669** .255* .477** .209* .364** .557** .282** .410** .269** .348** .445** .131 1.000 

**Correlation is significant at the 0.01 level (2-tailed). 
*Correlation is significant at the 0.05 level (2-tailed). 

4.2.5 Confirmatory Factor Analysis 
Since the aim of this research is to establish an adaptable and diffusible model to 

capture eLearning readiness factors in Saudi higher education context, investigating 

and consolidating related factors is a crucial step to fulfil this goal. Confirmatory 

factor Analysis (CFA) was applied to the data set obtained from the pilot study. The 

results indicated a poor fitting model suggesting further improvements were 

required to respecify the model and perhaps eliminating certain factors. Therefore, 

exploratory factor analysis (EFA) was conducted. The full description of the model 

refinement (including CFA) is presented in detail in CHAPTER 5: MODEL 

REFINEMENT AND VALIDATION. Figure 15 depicts the steps taken to examine 

the initial hypothesised model.  
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Figure 15: Model refinement process 

4.2.6 Stages summary 
The benefits of the pilot study to this research were significant. In line with relevant 

sources such as  Baker (1999) and Bryman (2016), the output of the pilot study 

issummarised in Table 8 below. 

Table 8: Pilot study summary 

Stage Concerns Process Output 
Stage1: Validity check Face validity - Experts review the 

questionnaire 
− Rewording some questions 
− Deleting items 
− Improving content validity 

Stage 2: Translation Translating the original 
items  

- Back translation 
technique (English to 
Arabic) 

− translation equivalence 
− Bilingual survey 

Stage 3: Usability Online survey tool - Checking the 
suitability of the online 
survey tool 

− Default language 
− Specifying time to complete 
− Layout improvement 

Stage 4: Pilot study 
execution 

Reliability and 
relationships patterns 

- Examining Cronbach 
alpha and correlation 
matrix 

− Noting items with low reliability 
− Overview of the relationships’ patterns 

within constructs 
− Missing data pattern 
− Possible remedies for low reliability 

and correlation 
− Hints for the analysis techniques 

required for the full-scale study and to 
overcome issues occurred during pilot 
study 

− Assessing sampling frame and 
proposed recruitment approaches 

− Expected response rate 
− Basic properties for required sample 

size 

Following the results from the pilot study, exploratory factor analysis (EFA) was 

performed. Although all items are constructed from well-established theories, EFA 

was deemed appropriate for the current study. The researcher believed that the 

sample of the current study may lead to different results from the prior structure of 
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theories applied. Applying EFA on the data obtained from the pilot study would be 

instructive as the sample used to validate the original frameworks may greatly 

differ. Further, the eLearning readiness is an emerging concept in the context of 

Higher Education in Saudi Arabia, and therefore a factorial analysis may result in 

redeveloping the original theories to fit the study context. The results from the EFA 

stage provided the study with a sound validated conceptual framework for the full 

study. The next section explains the EFA process used within this study. 

4.3 DETERMINING THE SAMPLE SIZE 

The sample size was determined by applying the formula of Krejcie and Morgan 

(1970) that is simple, frequently used and does not require prior knowledge of 

population variances, which is not always available. The suggested sample size 

appears to be in the range of appropriate sample recommended by Sekaran (2006), 

who stated that a sample of less than 500 is appropriate for most researches. That is 

because a larger sample can potentially lead to a type II error, and relationships 

between different variables may appear stronger while they should not. In addition, 

the suggested sample size was more than 10 times larger than the number of 

variables (Roscoe, 1975). 

To proceed with sample size calculation, the total population was identified based 

on the report on faculties published by Ministry of Education (2015). The report 

details the number of academics based on several criteria such as gender, region, 

type of university, academic fields. For the purpose of identifying the required 

number of cases for this research, the type of university (government or private) 

and region are only the relevant categories. 

The formula is: 

𝑛𝑛 =
𝑥𝑥2𝑁𝑁𝑁𝑁(1 − 𝑁𝑁)

𝐷𝐷2(𝑁𝑁 − 1) + 𝑋𝑋2𝑁𝑁(1 − 𝑁𝑁) 

Where: 

n = the required sample size. 

N = the finite population size, reported as 69,968 (Ministry of Education, 2015). 

X = Z value (1.96 for 95% confidence level). 
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P = population proportion (assumed to be 0.5 (50%) to get the maximum sample 

size. 

D= Degree of accuracy or margin of error (assumed to be 0.05 (5%). 

Therefore, the required sample size n is: 

=
(1.96)2 × 69968 × 0.5 × (1 − 0.5)

(0.05)2 × (69968 − 1) + (1.96)2 × 0.5 × (1 − 0.5) = 382 

4.4 SAMPLING TECHNIQUE 

Stratified random sampling technique was used for the quantitative phase of this 

research. That is because the population of interest is divided into different 

subgroups, which the researcher believes are distinct from each other. The process 

begins with forming the strata. First, 13 main strata are identified, consisting of the 

thirteen administrative regions in Saudi Arabia. Each stratum is then divided into 

two substrata: Public and Private higher education institutes in each region. Second, 

the proportional allocation is used for the sampling allocation. This allocation 

approach technique is appropriate as the population is proportionally represented 

in different strata and to ensure adequate sample size of each group. Further, in 

compliance with the design of this study and the purpose of the survey, the aim is 

to aggregate the collected data from all different strata and not to compare them. 

.  

𝑛𝑛ℎ=𝑛𝑛 �
𝑁𝑁ℎ
𝑁𝑁
� 

Where: 

 nh is the required sample for each stratum. 

n is the overall sample size required for this study from all strata (382 as calculated 

above). 

Nh is the net sample within each stratum (obtained from Table 9). 

N is the population of the study. 

Table 9 shows the thirteen regions comprising the geographical spread of 

universities in Saudi Arabia. Universities are of two types: Government(GHE) or 

private(PHE). The statistics provided by the Ministry of Education (2015)  about 
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the  faculties allowed the researcher to calculate units weight by dividing the total 

faculties within each region and type by the total number of faculties working in 

Saudi higher education institutes. The calculation of unit weight enables 

determining the allocation for each stratum (or using the proportional allocation 

formula above). To ensure obtaining the required number of responses, the 

expected response rate is set to be 50%, which is less than the response rate achieved 

by the pilot study (approximately 75%). Consequently, the number of calls for 

participation is calculated (number to invite). 

Table 9: Total Faculty by Regions (adapted from (Ministry of Education, 2015)) 

Region Type Total Faculty Unit weight Allocation Number to invite 

Riyadh GHE 19,347 0.277 106 211 
PHE 1,752 0.025 10 19 

Makkah GHE 17,235 0.246 94 188 
PHE 1,226 0.018 7 13 

Madinah GHE 3,157 0.045 17 34 
PHE 129 0.002 1 2 

Qasim GHE 3,896 0.056 21 43 
PHE 563 0.008 3 6 

Eastern GHE 5,706 0.082 31 62 
PHE 533 0.008 3 6 

Asir GHE 3,467 0.050 19 38 
PHE 104 0.001 1 2 

Hail GHE 1,925 0.028 11 21 
PHE 10 0.001 1 2 

Tabouk GHE 1,801 0.026 10 20 
PHE 129 0.002 1 2 

Al-Baha GHE 1,466 0.021 8 16 
PHE 40 0.001 1 2 

Northern Border GHE 927 0.013 5 10 
Jizan GHE 3,809 0.054 21 42 
Al-Jouf GHE 1,376 0.020 8 15 

Najran GHE 1,292 0.018 7 14 
PHE 78 0.001 1 2 

Total 
PHE 4,564  29 56 
GHE 65,404  358 714 
Total 69,968  387 770 

The calculation of the sample size permits the researcher to proceed with the next 

step of the research, data collection. Utilising Table 9, the crucial initial steps 

required to start the next phase of the research were fulfilled. It is clearly known 

how many cases are needed of which stratum, and the researcher developed an 

overview to monitor the data as it arrived. At the conclusion of the data collection 

phase, missing data patterns were investigated, and if there were any categories that 
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did not satisfy the minimum allocation calculated above. Such issues are discussed 

in the next section: data screening. 

4.5 DATA SCREENING 

Although carefully examining the data prior to developing the analysis procedure 

seems to add a burden on researchers, it is an essential part of the analysis plan. The 

preparation of the data involves screening the data for any missingness, 

identification of outliers, and evaluating the data against any assumptions required 

for planned analytical tests. The following sections detail how missing information 

is handled, outliers are detected, and the statistical assumptions for analytical 

techniques are investigated. 

4.5.1 Missing data 
Missing data is frequently reported in studies utilising surveys and questionnaire 

for data collection. Before the data collection starts, researchers try to avoid 

missingness of the data by emphasising the data collection procedure and 

optimising the measurements to attract subjects to complete the survey. It is nearly 

impossible, however, to have a complete data set at the end of the data collection 

phase. 

Often, researchers use methods that aim to ameliorate the possible acute effects of 

missing data on the analysis and interpretation of the results.  Three types of missing 

data are identified in the literature, usually known as missing data mechanisms 

(Sinharay, Stern, & Russell, 2001). First, data is considered missing completely at 

random (MCAR) if responses are not missing in a systematic way, and it forms a 

random sample of the observed data. Second, if the missingness is dependent on 

some characteristics of a subject, but not the missing value itself, data can be 

classified as missing at random (MAR). If neither of the above is applicable, data is 

considered of the third type of missing data mechanism, known as data missing not 

at random (MNAR). 

After considering the type of missing data, researchers need to decide the procedure 

to deal with missing data. For instance, a researcher may decide to delete any cases 

where incomplete values is present, called listwise deletion, and use complete case 
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analysis (CC) method. This method can be used only if the data missing is as small 

as 5%, and the data is missing completely at random (MCAR) (Graham & Hofer, 

2000). If data does not meet that assumption, then listwise deletion can cause biased 

estimates (Leite & Beretvas, 2010). Another possible approach is using available case 

analysis, called pairwise deletion in most statistical packages. This technique 

requires the variables under examination to be weakly correlated, and it can 

produce results that are not interpretable (i.e. out of range correlation score), thus 

it is not advisable to use available case technique as a general remedy for missing 

data(Pigott, 2001). The researcher heeded the recommendations against using 

pairwise deletion as a remedy for missing data.   Another method of dealing with 

missing data is using multiple imputation (MI) (Rubin, 1987), which is the process 

of generating values to replace missing information and provide the researcher with 

a complete data set. In order to obtain valid results, MI requires that the missing 

data mechanism is at least MAR. Multiple imputation is not widely discussed in 

social science and requires certain assumptions such as the type of data being 

measured. For instance, researchers do not usually assume a multivariate normal 

model when a survey is composed of Likert-type items. 

Within this study, great care was taken to ensure the required sample was obtained. 

Issues such as the wording of the questionnaire, translation process, length of the 

questionnaire, and sampling techniques were thoroughly examined. Further, the 

pilot study allowed the researcher to identify the pattern of missing data. This was 

discussed in the measurement development section and the pilot study phase in an 

earlier chapter (section 4.2). Moreover, the final version of the survey was carefully 

coded prior to the start of the data collection, and an online survey tool was used to 

minimise the missingness due to errors at the entry point stage. The usability of the 

online survey, and possible technical limitations were considered.   

However, despite these precautions the final data sheet contained incomplete 

information. The issue is highlighted below by explaining how the missing 

information is identified and the plausible causes are explained, as well as the 

potential remedies. 



CHAPTER 4 : DATA COLLECTION AND PREPARATION 78 

Following the conclusion of the data collection phase, the data was screened for 

missing data and any out-of-range values (outliers). As the survey was distributed 

online using the Lime Survey tool that allows exporting the data directly to an 

application of the researcher choice, the margin for errors from entering data 

manually was eliminated. 

There are, however, several possibilities that data is still missing in a systematic way 

which may introduce some bias. Examining the exported data sheet shows that 

there were missing values during the data collection stage. The online survey used 

for this study initiates a case ID whenever the survey link is clicked. The system 

considered every click as a case even if the participant did not start the survey. 

Although it was technically possible to export only complete cases, this was not an 

optimal option for the researcher. Exporting all cases may reveal further 

information that requires a course of action. Therefore, it was an unattainable goal 

to have the final sheet without any missing values. The online system utilised 

considers every click as a response and creates a record ID and the starting time. 

Upon analysis, out of the total 522 participants who followed the link, there were 

11 cases (2.1%) where subjects just clicked the link but did not start the survey.  The 

cases were considered ignorable and therefore were deleted as no meaningful data 

can be interpreted from such records. The possible cause for this could be one of 

these scenarios: 1) those cases received the survey link and they were not from the 

targeted population , 2) or were academics who followed the survey link but did 

not agree to participate, 3) or those of the targeted sample who just clicked the link 

but did not complete the survey at that time (closed the browser without any 

action). 

To show the pattern and amount of missing information, Table 10 provides an 

overview of the final set of observations. The cases are listed based on the 

completeness of responses and the variables of this study are abbreviated as shown 

in the table. The number of missing variables per cases range from two (14.3%) to 

seven (50%). All observations have the following variables complete: PEE, EFE, 

SOI, FC, ATU, and BI.  In comparison, observations with missing values start from 
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the variables IQ and SQ, which are missing in 12 cases (2.3%) and 13 cases (2.5%) 

respectively. US, IS, and SS is missing in 19 cases (3.7%), while JR and SE score the 

largest number of missing variables being missing from 26 cases (5.1%). To compare, 

the minimum mean score for the complete cases is 1.5 and the maximum is 3, while 

for cases with missing values the mean score ranges between 1.7 to 2.9. 

Table 10: Missing data pattern by cases 

Case Number 
Variables Missing Data by Case* 

PEE EFE SOI FC ATU BI USE IQ SQ US IS SS JR SE # of 
variables % 

1 O O O O O O O × × × × × × × 7 50 
2 O O O O O O O × × × × × × × 7 50 
3 O O O O O O O × × × × × × × 7 50 
4 O O O O O O O × × × × × × × 7 50 
5 O O O O O O O × × × × × × × 7 50 
6 O O O O O O O × × × × × × × 7 50 
7 O O O O O O O × × × × × × × 7 50 
8 O O O O O O O × × × × × × × 7 50 
9 O O O O O O O × × × × × × × 7 50 
10 O O O O O O O × × × × × × × 7 50 
11 O O O O O O O × × × × × × × 7 50 
12 O O O O O O O × × × × × × × 7 50 
13 O O O O O O O O O O O O × × 2 14.3 
14 O O O O O O O O O O O O × × 2 14.3 
15 O O O O O O O O O O O O × × 2 14.3 
16-46 O O O O O O O O O O O O O O 0 0 
47 O O O O O O O O O O O O × × 2 14.3 
48-171 O O O O O O O O O O O O O O 0 0 
172 O O O O O O O O O × × × × × 5 35.7 
173-292 O O O O O O O O O O O O O O 0 0 
293 O O O O O O O O O × × × × × 5 35.7 
294-346 O O O O O O O O O O O O O O 0 0 
347 O O O O O O O O × × × × × × 6 42.9 
348-353 O O O O O O O O O O O O O O 0 0 
354 O O O O O O O O O O O O × × 2 14.3 
355 O O O O O O O O O O O O × × 2 14.3 
356-30 O O O O O O O O O O O O O O 0 0 
361 O O O O O O O O O × × × × × 5 35.7 
362-363 O O O O O O O O O O O O O O 0 0 
364 O O O O O O O O O × × × × × 5 35.7 
365-392 O O O O O O O O O O O O O O 0 0 
393 O O O O O O O O O × × × × × 5 35.7 
394-398 O O O O O O O O O O O O O O 0 0 
399 O O O O O O O O O O O O × × 2 14.3 
400-417 O O O O O O O O O O O O O O 0 0 
418 O O O O O O O O O × × × × × 5 35.7 
419-511 O O O O O O O O O O O O O O 0 0 

Mean 1.5 1.9 2.6 2.5 1.5 1.5 3.0 2.7 2.5 1.8 2.9 2.8 1.7 2.8   
SD 0.8 1.0 1.3 1.5 0.8 0.8 1.8 1.4 1.3 1.0 1.5 1.5 1.0 1.5   
Missing Data By Variable        Total Missing Values 

Number 0 0 0 0 0 0 0 12 13 19 19 19 26 26 134  

Percent 0 0 0 0 0 0 0 2.3 2.5 3.7 3.7 3.7 5.1 5.1 1.9  

Complete Cases 511 511 511 511 511 511 511 499 498 492 492 492 485 485   

* The symbol (O) indicates available data, and the symbol (×) indicates missing data  
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Table 11 provides an alternative presentation of the missing data. The visual 

inspection of the table shows that there are four hundred and eighty-five complete 

cases (94.9%). The remaining twenty-six cases (5.1%) have at least completed 50% 

of the questionnaire. In details, observations from one to twelve (2.4%) are missing 

seven variables (50%), meaning that subjects completed only the first half of the 

survey. Only one case (0.2%) is missing six variables (42.9%), while there were six 

cases (1.2%) missing five variables (35.7%). There are seven cases (1.4%) missing 

only two variables (14.3%). 

Table 11: Missing data by variables 

 Variables Missing Data by Variable* 
 PEE EFE SOI FC ATU BI USE IQ SQ US IS SS JR SE # of cases % of cases 

 O O O O O O O O O O O O O O 485 94.9 
 O O O O O O O O O O O O × × 7 1.4 
 O O O O O O O O O × × × × × 6 1.2 
 O O O O O O O O × × × × × × 1 0.2 
 O O O O O O O × × × × × × × 12 2.3 
Missing Data by Case            
# 0 0 0 0 0 0 0 12 13 19 19 19 26 26 511  
% 0 0 0 0 0 0 0 2.3 2.5 3.7 3.7 3.7 5.1 5.1   

* The symbol (O) indicates available data, and the symbol (×) indicates missing data 

Although the percentages obtained from the tables above suggest that the missing 

information can be classified ignorable data and can be deleted, the researcher 

proceeded with further tests to ensure the final set of cases is representative of the 

targeted population.  The assessment of data missing mechanisms is next. 

4.5.2 Little’s MCAR test: 
Little’s MCAR test, largely based on Roderick (1988), is commonly used to 

determine if missingness of data is completely at random. Researchers test the 

following null hypotheses: 

H0: The data is missing completely at random(MCAR) 

The above hypothesis is rejected if the result of Little’s MCAR is significant (p 

<0.05). Otherwise, failing to reject the null hypothesis indicates that the data is in 

fact missing completely at random.  

Little’s MCAR test was applied on the data set of this research, where there were 

26 cases with missing values ranging from 14.3% to 50% of the variables. The result 

shows the missingness as being missing completely at random (Little's MCAR test: 
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p = 0.634 > 0.05. Therefore, data was in fact missing completely at random meaning 

that the complete cases (485 cases) represent a random sample of the original set of 

cases (511 cases).  

The decision on how to handle the missing data should not be based only the results 

of the analytical tests. The missing data should be further examined before reaching 

an ultimate decision on how to handle the missing data. Therefore, even though the 

data was MCAR, it was not optimal to use complete case analysis and delete all cases 

that have missing information within this study. This decision is arguably 

eliminating possible bias and maximises the generalisability of the findings as 

elaborated next. 

4.5.3 Dealing with missing data 
The usual recommendation if the data is missing completely at random is to delete 

cases with missing information and proceed with complete cases. For this research, 

it was evident from the initial screening and analytical tests that the data missing is 

ignorable. However, considering the nature of stratified random sampling 

employed in this study, it was crucial to further examine if the missingness occurs 

in certain strata. The sampling process for this study is based on proportional 

allocation of thirteen strata (representing regions), and each stratum is comprised 

of two sub-strata, namely, Government and Private Higher Education (GHE, PHE). 

Therefore, the overall sample is ideally an aggregated homogeneous sample that is 

used to make inferences about the population.   

As shown in Figure 16, responses from ten regions have missing information. The 

response percentage represents the number of cases (complete and incomplete) who 

submitted the survey out of the number invited per stratum. The missing 

information rate is calculated based on the percentage of cases with missing 

information out of the returned cases. The response rate ranges from 60% up to 

96.6%, which is above the expected response rate set at 50%.  Unsurprisingly, only 

in the Riyadh region – the largest allocation- there is a missing information from 

both GHE and PHE cases. Missingness occurs in around 5.5% of the GHE and PHE 
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sample. In all other strata with missing information, all missingness occurs in the 

GHE sample, ranging from 3.2% to 7.7%. 

 

Figure 16: Missing data by region and type 

Figure 17 compares the number of complete cases in relation to cases with missing 

information from GHE sample. In all strata the complete cases are greater than the 

allocated sample. Therefore, for GHE sample that has most of the missing cases, it 

can be concluded that each stratum has valid cases that are well above the allocated 

proportion even if the cases with missing data are deleted.   

 

Figure 17: Allocation vs completion comparison for GHE cases 

Similarly, the allocation is compared to complete cases from PHE sample as shown 

in Figure 18. The difference comparing GHE and PHE samples is noticeable. The 
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possible explanation is that the much smaller PHE sample increases the probability 

of low response rate or incomplete data sets. The figure includes only strata that 

have contactable subjects as explained in the sampling methods in earlier chapter. 

Unsurprisingly, except for the Riyadh region, allocation is equal to complete cases 

or higher by only one case in all possible strata. Nevertheless, even if cases with 

missing data are eliminated, there are still valid responses to proceed with further 

analysis. 

 

Figure 18: Allocation vs completion comparison for PHE cases 

At this point, data is proved to be missing completely at random. Further, both 

aggregated sample and sample per strata are adequate for further analytical testing.  

Therefore, complete case analysis (CCA) is used as a remedy for missing data within 

this study. (Hair, black, Babin, & Anderson, 2010) and (Tabachnick & Fidell, 2007) 

argues that cases with more than 15% of missing data can be simply dropped. There 

were no evidence that other remedies such as singly impute missing values, the use 

of listwise deletion, or multiple imputation are superior to CCA for this study. 

This decision resulted in deleting the 26 cases with missing data, and therefore the 

final data set consists of 485 complete cases, resulting in a ratio of approximately 37 

cases per variable. 
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4.5.4 Test for Normality 
The assessment of normality assumption is an essential process in many quantitative 

studies. The result from such assessment assists in choosing the most sophisticated 

procedure for data analysis (e.g., choosing parametric vs nonparametric test). 

Ignoring the assessment of normality may lead to a misleading conclusion or effect 

the generalisability of the results. The methodological literature indicates that social 

and educational researchers can analysis ordinal data using two methods. The first 

option is to re-compute ordinal variables into interval scales which then can be 

analysed using standard statistical approaches. This method is usually employed to 

satisfy the assumptions of such statistical test. However, issues such as departures 

from normality may not be rectified just by rescaling ordinal data into interval 

scales (Harwell & Gatti, 2001). The second option is to use statistical methods that 

are mainly designed to analyse ordinal data, such as nonparametric tests(Conover, 

1999) and SEM models for ordinal scales(Muthén, 1984). 

However, parametric methods can be robust to departures from normality, if for 

example a sufficient sample size is used.  Within this study, theoretical accuracy is 

followed instead of finding practical solution. Appropriate nonparametric 

alternatives and distribution-free tests are applied where possible. If needed to use 

parametric tests, robust methods that are less sensitive to the normal distribution 

and the effect of outliers are applied. If a method that assume normal distribution 

is employed, its robustness to violating normality is discussed separately.  

The normality assumption was examined using a Shaphiro-Wilk’s test(Shapiro & 

Wilk, 1965), and a visual inspection of the skewness and kurtosis results(Doane & 

Seward, 2015).  The nonparametric Shaphiro-Wilk’s test result (p > 0.05)(Razali & 

Wah, 2011), the positive skewness(Cramer, 1998; Cramer & Howitt, 2004) towards 

one and two ( represents strongly agree and moderately agree respectively), and the 

inspection of histograms (as shown in Figure 19)and normal Q-Q plots indicates 

that the data is in fact not normally distributed. The tests of homogeneity of 

variance using a non-parametric Levene’s test of equality of variances are also 

executed, and the result (p >0.05) verifies that the equality of variance within the 
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data is present(Nordstokke & Zumbo, 2010; Nordstokke, Zumbo, Cairns, & 

Saklofske, 2011). 

 

Figure 19: Example of positive skewness for variables 

Hair et al. (2010), Tabachnick and Fidell (2007),  (Hair et al., 2010) and (Tabachnick 

& Fidell, 2007) all noted that it is usual for large datasets of participants to tend to 

have strong opinions on specific issues. Therefore, in the context-specific studies 

where participants are asked about their beliefs and attitude, it is hardly surprising 

to have normally distributed variables. Manipulating the data set to satisfy normal-

distribution assumption (Tabachnick & Fidell, 2007) is beyond the scope of this 

research and unnecessary. 

4.5.5 Outliers 
The assessment of outliers is another important stage of data screening. The extreme 

case scores that might have a significant effect on the result were deleted (Hair et 

al., 2010) 
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Outliers are defined as the value in the data set that is out of the expected range. 

For this study, no out of range values were expected due to the nature of the Likert-

type items. Further, as the data was not entered manually, proofreading the data 

does not show discrepant or dishonest entries. Moreover, a visual inspection of the 

data revels no inconsistence values. The inspection of the data was not limited only 

to statistical analysis (Van den Broeck, Argeseanu Cunningham, Eeckels, & Herbst, 

2005); the current data set was compared with the results from the pilot study, prior 

literature, and the researcher experience. Therefore, it was concluded no record 

need be excluded from the data set as all cases reflects participants’ opinions. As the 

participants voluntarily participated, outliers were not anticipated to cause a major 

issue within this study.  The results from the reliability analysis indicates overall 

reliable items. Hence, to avoid possible bias, all cases were considered for the next 

stage of analysis. 

4.6 NON-RESPONSE BIAS 

Before making an informed decision about eLearning readiness in Saudi Arabian 

Higher Education, it is essential to ensure the validity and the quality of data 

gathered. Researchers must take the required step to make sure that the data is 

collected from a representative audience. One issue that is most likely to face any 

researcher during the data collection phase is non-response, which may affect the 

validity of the data, and thus the data collected might not yield a valid conclusion 

(Denzin & Lincoln, 2011). That is because the sample obtained by the research 

survey may be unrepresentative(Hartman, Fuqua, & Jenkins, 1986), raising the issue 

of non-response bias (Miller & Lambert, 2014).  

Non-response bias is a complex issue facing researchers, and it can be simply defined 

as excluding cases from the potential population being examined where some 

intended individuals are missing from the collected cases, and it is vital for the 

research validity to address non-response sources (Lindner, Murphy, & Briers, 

2001). There are three commonly recognised reasons why non-response bias may 

occur, namely, non-coverage, unit non-response, and item non-response (Brick & 
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Williams, 2013; Holt & Elliot, 1991; Steeh, 1981). Non-coverage arises when some 

individuals are omitted because the sampling frame accidently or deliberately fails 

to capture all possible cases. This type concerns the research design and it is the 

responsibility of the researcher to address it prior to the data collection. Even if the 

non-coverage is dealt with; unit non-response may be present. Sometimes, 

individuals from the targeted sample may choose not to participate or cannot be 

reached (i.e. non-contact due to wrong email address), which results in the second 

type: unit non-response bias. When it is nearly impossible to get responses from an 

entire population, adequate sample size can be obtained to conduct a study. 

However, within this sample size of respondents, another type of non-response bias 

may occur. Item non-response occurs when respondents return or complete the 

survey, but not all questions asked were answered.  In this study, the researcher 

accentuates the design of the survey and how the data collection stage is 

administrated.  To collect the required data and minimise the occurrence of non-

responses, the design of the study is carefully chosen as highlighted in the 

methodology and design chapter. Such an approach avoids having to adjust the 

methods of analyses to fit the collected data and increases the study validity and 

assists in drawing a firmer conclusion. 

The following section elaborates how those types of non-response are kept to the 

minimum. 

As mentioned previously in section 4.4 (Sampling Technique)  to ensure evenness 

in sample coverage, the stratified random sampling technique was used to ensure 

all possible units in the potential sampling frame were covered. In addition, the 

questionnaire design was adjusted and amended during the pilot study to ensure 

that all targeted individuals within the sample were able to participate and complete 

the survey. As per the Ministry of Education, Higher Education institutions are 

spread over thirteen administrative regions (Ministry of Education, 2015). To 

ensure the survey was sent to a representative population, random contacts were 

selected from each region which resulted in the complete sample being from all 

thirteen regions. The email addresses were obtained from publicly available sources 
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such as departments lists, universities publications, and academics’ websites. As the 

survey was internet-based survey, this design may lead to excluding units who are 

from a non-internet population; hence a lower coverage rate. Further, the issue of 

email inundation, particularly survey emails may lead potential respondents to 

discard important calls for participation (Kaplowitz, Hadlock, & Levine, 2004; 

Sheehan, 2001).   In this study, the targeted sample was academics who presumably 

use email address to communicate with students, and at least have access to the 

internet while at work. All universities in Saudi Arabia provides free internet access 

and email accounts for their staff and students to be used for communications 

related to academic affairs within their university. The call for participation was 

sent from the researcher’s work email address, and the subject line summarised the 

purpose of the email. Few sentences were included in the message in addition to 

the link to the survey, which has the extensive information that participant may 

need to know before commencing the questionnaire. The non-contact issue appears 

to be present as a few bounce back messages were received by the researcher (11 

failed emails). In an attempt to reduce the bias that might occur from non-contact; 

three steps were taken. First, the NECDEL was contacted to broadcast the survey 

invitation letter. NECDEL sends a monthly newsletter for faculties working in 

Saudi Arabian higher education with the centre news, new research opportunities, 

and call for participation messages. Second, the deans of scientific research and 

postgraduate studies were communicated with to broadcast the invitation letter. 

Finally, as the questionnaire was customized to be viewed by non-standard 

browsers such as tablets and mobile phone, social media tools such as Twitter, 

LinkedIn, WhatsApp, Telegram were also used. The invitation letter was 

distributed through social media groups created by academics to discuss academic 

affairs and exchange knowledge and experience. As a precaution, though, to ensure 

evenness in sample coverage the research team provided a printable version of the 

survey to the National Centre, and a research coordinator was appointed, and 

should anyone require a paper-based survey, contact information with the research 

team were made available to arrange a copy. Unsurprisingly, the paper-based survey 
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was requested only twice, and it was not returned. Finally, the survey was made 

available for four months, allowing adequate time for participants to complete the 

questionnaire.    

In this research, the former type of non-response bias was not an issue as the 

researcher applied the recommendations from the pilot study and based on their 

experience from two related previous studies within the same context; all questions 

were put as mandatory to answer. The unit non-response, on the other hand, was 

dealt with carefully. To enable the researcher to draw a meaningful conclusion 

more carefully, available tests and tools were used to determine any patterns or 

missing data between the respondents and nonrespondents’ group.  

A preliminary review of the literature reveals that non-response bias handling 

seems to attract least attention amongst researchers examining eLearning in Saudi 

Arabia. However, published survey studies proposed several methods that can be 

followed to evaluate non-response bias (Lindner et al., 2001; Miller & Smith, 1983). 

For instance, there are four common methods frequently occurs in handling non-

response bias literature. First, one can compare the sampled units to the population 

norm.  This method assumes that the background characteristics and traits of the 

population are available to the researcher to enable comparison of the data and 

whether to generalise the results if there were no observed differences. The second 

method that is similar to the previous one is: comparing respondents and non-

respondents. Again. This approach requires information about both groups to 

obtain comparable results. Another method is to launch a follow-up survey on a 

random sample of non-respondents.  This random sample is then used for 

comparison with the respondents’ group. This technique assumes that the initial 

response rate would be low to allow a follow up survey on an adequate random 

sample. The fourth method, which is applied in this research to elicit any potential 

response bias, is using waves of responses, and divide the responses into two groups: 

respondents and late respondents (Connors & Elliot, 1994; Hulland, Baumgartner, 

& Smith, 2018). The latter group is then used to represent the non-respondents, 

where the actual responses from the survey are statistically analysed to determine 
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any differences. Considering the timing, lack of studies on non-response bias within 

the current study context, and its cost-effectiveness over using multiple imputation, 

this approach was deemed sufficient to determine the possible occurrence of 

nonresponse bias, and to permit the researcher to proceed to further analysis, and 

more confidently generalise the results to the entire population. The next section 

provides further explanation on how this method is applied within this research. 

4.6.1 Nonresponse bias calculation process: 
As mentioned earlier, the sample was divided into two separate groups: Early and 

late respondents.  To determine the late respondents group, the researcher follows 

the suggestion of (Oppenheim, 1966), who stated “it has been found that 

respondents who send in their questionnaire very late are roughly similar to 

nonrespondents” (p.34). Within this research, “late responders” are defined as those 

who responded to the last two stimuli. This is suggested by Lindner et al. (2001), 

who recommended using the last wave if the number of responses is 30 or more. As 

the last two follow-ups generated only 24 and 15 responses respectively, the last 

three waves of responses were grouped to form the 193 units that are used in the 

late respondents’ group. The two groups were compared based on their responses 

to the questionnaire items that use Likert scale as answers options (Miller & Smith, 

1983). Table 12 shows the waves of data collection; the initial contact, a reminder, 

broadcasted email, and social networks groups making a total of four respondent 

waves. 

Table 12: waves of data collection 

waves Number of responses cumulative responses % 
First email (initial contact) 292 292 60.21 

Reminder 1 154 446 31.75 

Broadcasted email 24 470 4.95 

Social networks groups 15 485 3.09 

Total 485  100 

The Mann Whitney U test (Mann & Whitney, 1947), using SPSS software, was 

performed to assess whether early and late respondents are drawn from the same 

population. Considering the design of the study, and the nature of the data 
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collected, the Mann-Whitney U test is used in this study to determine if there are 

differences between two independent groups. As the variables were measured at 

ordinal level, and Mann-Whitney U is a rank-based nonparametric test, it is 

preferable to t-tests used in many similar studies. That is because this parametric 

test is a powerful alternative to avoid t tests’ assumptions such as normality of 

distribution, which is expected to be violated in this study(Siegel, 1956). There are 

four assumptions of the Mann-Whitney U test (Lehmann & D'Abrera, 2006); 1)a 

dependent variable that is measured at ordinal or continues level, 2) two categorical, 

independent groups  that form the independent variable, 3) independence of 

observations, where there is no interrelationship between the groups, and 4) 

determining the shape of the distribution of scores. 

The first three assumptions are related to the design of the study. Within this 

research, the model consists of several variables that are measured at the ordinal 

level (Likert-scale data type) and they are dependent on the response group for this 

test. The independent variable (response group) has two categories: early and late 

respondents, and the cases are classified based on their response timing which 

resulted in creating two independent observations as shown in Table 13. No 

participants can be in both groups and therefore the assumption of independence 

of observation is met by the design of the study. 
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The fourth assumption, the test of the distribution of the score can be only obtained 

by examining the nature of the data collected. As this requirement is essential and 

it determines how the test is interpreted, it was investigated first, as follows. 

The shape of the distribution affects the inferences that can be made. Figure 20 

shows the population pyramid generated based on the response group for all 14 

variables. It is apparent from the visual inspection that for all variables the shape of 

the distribution is fairly similar. Therefore, judgement based on the difference in 

medians can be made. 

Table 13: participants demographics based on response group 

Variable options 
Respondents 

Early Late 
Gender Male 62.3 55.4 

Female 37.7 44.6 
University Type Government University 88.4 92.2 

Private University 11.6 7.8 
Experience < 1 year 5.8 3.6 

> 1 year and < 3 years 25.7 15.0 
> 3 years and < 5 years 20.9 9.8 
> 5 year and < 10 years 22.9 32.6 
> 10 years 24.7 38.9 

Academic Rank Professor 5.1 5.2 
Associate Professor 5.5 13.0 
Assistance Professor 22.6 34.2 
Lecturer 47.3 37.3 
Instructor 19.5 10.4 

Academic Field Humanities & Social Sciences 53.1 46.6 
Natural Sciences 5.5 11.4 
Applied Sciences (e.g. engineering, computing& IT) 30.1 33.2 
Medical & Health Sciences 11.3 8.8 

ELearning experience Have not used a System Management System 24.7 18.1 
Less than a year 13.4 13 
1-3 years 26.4 24.9 
3-5 years 12 14 
More than 5 years 23.6 30.1 
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Figure 20: Comparing distribution shape 

Since the assumption of similarly distributed shapes for all variables is met 

as assessed by visual inspection, A Mann-Whitney U test was run to determine if 

there were differences in all variables between early and late respondents. The null 

hypothesis for this test is: 
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H0: The distribution of the dependant variables is the same across 

categories of Response Group. 

Table 14: Independent-Samples Mann-Whitney U Test 

Dependent variables Sig. U Median 
Early Late 

Performance Expectancy(PEE) .455 27214 1.5 1 
Effort Expectancy(EFE) .309 26780 2 2 
Social Influence(SOI) .285 26721 2 2 
Facilitating Conditions(FC) .133 26089 2.5 2 
Attitude towards use (ATU) .490 27298 1 1 
Behavioural intention to use (BI) .650 27589 1 1 
Actual Use(USE) .117 25915 2.5 2 
Information Quality(IQ) .519 27282 2 2 
System Quality(SQ) .094 25913 2.5 2 
User Satisfaction(US) .362 26920 2 2 
Information Satisfaction(IS) .175 26263 2.5 2 
System Satisfaction(SS) .582 27422 2 2 
Job relevance (JR) .144 26208 1.5 1 
Self-efficacy (SE) .136 26082 2.5 2 
* Asymptotic significances are displayed. The significance level is .05 

Table 14 represents all the 14 variables and the results from Independent-Samples. 

The Mann-Whitney U Test enables determining if there is a significance difference 

between early and late respondents. From the table, it can be concluded that no 

statistically significance difference can be found. For instance, the median of 

performance expectancy for early respondents (1.5) and late respondents (1) was 

not statistically different, U= 27214, p= 4.55. Despite the differences in the median 

for some of the variables, this difference is not statistically significant. Therefore, 

the null hypothesis is retained. 

4.6.2 Reliability assessment 
Assessment of instruments’ reliability was carried out using Cronbach Alpha 

(Cronbach, 1951). This step was taken to ensure that there is internal consistency 

within the measuring variables across early and late respondents.  

As shown in Table 15 below, all measures in this study for both groups indicate a 

high level of reliability, ranging from 0.830 to 0.969, with overall reliability of .959 

and .966 for early and late respondents respectively. One variable, facilitating 

conditions, scored a low reliability. However, this occurs in both groups. Since the 

aim of this reliability check is to compare if there is a difference across early and 

late respondents, the investigation on the possible cause, such as weakly correlated 
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items, is discussed in a later section with detailed exploration of improving the 

reliability for the mentioned variables. All in all, the reliability for the combined 

sample is 0.962, and therefore the survey from both groups individually and 

collectively is considered reliable. 

Table 15: Reliability comparison across groups 

Scale Number of Items Cronbach Alpha 
Early Late Combined  

Performance Expectancy(PEE) 4 0.858 0.830 0.846 
Effort Expectancy(EFE) 4 0.899 0.929 0.910 
Social Influence(SOI) 2 0.867 0.813 0.850 
Facilitating Conditions(FC) 4 0.488 0.407 0.367 
Attitude towards use (ATU) 3 0.866 0.955 0.900 
Behavioural intention to use (BI) 3 0.910 0.932 0.917 
Actual Use(USE) 2 0.897 0.917 0.905 
Information Quality(IQ) 9 0.975 0.969 0.974 
System Quality(SQ) 11 0.944 0.950 0.948 
User Satisfaction(US) 3 0.808 0.829 0.815 
Information Satisfaction(IS) 2 0.944 0.962 0.951 
System Satisfaction(SS) 2 0.927 0.909 0.925 
Job relevance (JR) 2 0.892 0.872 0.886 
Self-efficacy (SE) 7 0.949 0.952 0.950 

Overall reliability 58 0.959 0.966 0.962 

Therefore, comparing the two samples reliability, and the results from the Mann-

Whitny test, the issue of non-response bias is lowered, and the two samples were 

merged. From the process of identifying the possible sources of non-response bias 

within this study, and the statistical results obtained, it can be concluded that the 

issue of non-response bias is lowered, and the two groups can be combined as one 

sample. Consequently, the combined sample can be used for any further analysis 

and the results may be generalizable.   

Before further statistical analysis, the possible occurrence of non-response 

bias was assessed. Within this research, a twofold non-response bias analysis was 

carried out: 1) identifying the possible sources of non-response bias, and 2) statically 

estimating the response-bias. The aim is to predict the potential risk of bias and 

provide a quality data before further analysis is performed. 

 As mentioned earlier, the link was sent at the beginning of the pilot study 

and a reminder was sent after two weeks. The respondents who completed the 

survey in the first two weeks were grouped together, and those who completed the 

survey after the reminder were put in a second group.
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 : MODEL REFINEMENT AND VALIDATION 

5.1 CHAPTER SUMMARY 

This chapter generally concerns the research model refinement process. In 

summary, exploratory factor analysis was performed to investigate the underlying 

structure of the conceptualized relationships mentioned in the research model 

(CHAPTER 2, section 2.9.4). Confirmatory factor analysis was then carried out to 

assist in assessing the research model resulting from the EFA process and the 

relationships re-specification. At the end of this chapter is a well-fitting model is 

presented, that can be used for hypotheses testing and as a basis for further 

exploration of the data and therefore as firmer responses to the research inquiries. 

Figure 21 outlines this chapter’s main points, which begins with the relevance of 

factor analysis within this research. 

 

Figure 21: model refinement and validation chapter summary 

5.2 FACTORIAL ANALYSIS FOR THIS RESEARCH 

Factor analysis is a popular statistical technique used in social sciences.  It is used 

generally in theory-generating research where a set of variables are tested to form 

the factor structure for a particular phenomenon (Stevens, 2012). The general 

purpose of factor analysis is to distinctively identify the constructs by evaluating 

items and grouping those variables that measure each construct together (Gorsuch, 

1997). The process includes identifying the number of constructs that consists of a 
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set of variables, and identifying which variables load on which factor. Although it 

seems that EFA is mostly used when no theoretical framework is conceptualised, it 

can be applied in case hypotheses that are already developed. Not in all cases will 

the survey data fit the proposed theoretical model. Therefore, the researcher may 

want to test if a new factor structure could be generated that exhibit a better fit. 

This is may be due to the nature of the data collected or the context of the study 

may differ from the original context.  

Previous research supports the study and examination of the factor structure of the 

survey items employed in this study. Exploratory factor analysis is the process of 

denoting the relationship of latent variables and the set of observed data, which 

enables researchers to understand factors’ structure. Consequently, EFA is also a 

factors reduction technique that identifies the number of latent variables. 

In this research, the aim of applying EFA is to examine the structural validity of the 

model used in this study and to verify that all factors used in the survey measure all 

variables proposed. As the model in this research is an integration of multiple 

existing theoretical frameworks which were modified and contextualised, EFA was 

performed to justify the model structure, which may lead to restructuring variables 

and constructs or reducing the number of subscales or items into smaller 

meaningful new theoretical framework. In summary, EFA analysis in this study was 

used to examine the fit of the hypothesised model structure and to eliminate 

redundant measures. 

5.3 EFA PROCESS 

The general procedure for conducting EFA can be summarized in three major steps 

(Henson & Roberts, 2006; Thompson, 2004), namely, a) Choosing the right 

extraction methods that can be used to determine the number of factors to be 

retained, b) studying the output of the initial EFA and analysing items loading and 

the pattern of the possible structure, and c) reapplying the EFA analysis should 

assumptions are not met. 
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In practice, although EFA is a mathematically complex approach, there is a clear 

guideline defined in the literature for novice researchers to follow. There are 

generally five sequential and liner steps that assist the researcher in making the 

decision branches while conducting the EFA protocol(Williams, Brown, & 

Onsman, 2010). First, the data set needs to be assessed for its suitability for factor 

analysis. The second step is to determine the extraction method. Following that is 

the decision on the number of factors to be retained. The fourth and fifth steps 

include, respectively, the selection of rotation method and the interpretation and 

labelling process. Each step is explained in more details in the following sections. 

5.3.1 Sample size 
Researchers need to answer this question before attempting factor analysis: Is the 

data collected suitable for factor analysis?  There are certain determinants that allow 

response to this concern. The sample size is the first and most important factor to 

consider before planning EFA. A researcher needs to specify the number of cases 

sufficient for EFA, and how the cases are selected from the potential participants’ 

pool. Several suggestions have been made about calculating the adequate sample 

size that satisfies an EFA.  The literature, however, shows lack of agreement on 

what is the minimum sample size to be used, and different rule of thumbs have been 

proposed. There are two general guidelines found in the literature, namely, a) 

determining the sample size based on Sample to Variable Ratio, and b) specifying a 

minimum number of cases for an EFA. In some instances, those two approaches can 

even be combined. As an example for the latter suggestion, Tabachnick and Fidell 

(2007) suggested that 300 examinees are required for factor analysis, while another 

recommendation indicates that a minimum of 100 sample size serves the purpose of 

factor analysis (Hair et al., 2006). Another well cited study on the adequacy of 

sample size is the work of Comrey and Lee (2013) who categorized sample size for 

factor analysis as follows: 100 is poor, 200 is fair, 300 is good, 500 is very good, and 

1000 or more is excellent.  

This “rule of thumb” has received several critics. MacCallum, Widaman, Zhang, and 

Hong (1999) argue that a minimum sample size cannot be easily specified 
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considering the complexity and nature of factor analysis. In fact, as cited in Henson 

and Roberts (2006) “when communalities are high (greater than 0.60) and each 

variable is defined by several items, sample size can actually be relatively small” P. 

402.  The degree of correlation coefficients can also play a role in determining the 

sample size, where a smaller sample size can be sufficient if the degree is greater 

than 0.80 (Guadagnoli & Velicer, 1988). This argument is supported by MacCallum 

et al. (1999) who advocate that having common rules for sample size in factor 

analysis is not practical. Another extreme opinion even suggests that factor analysis 

can be done if only 50 cases are available (Sapnas & Zeller, 2002).  

Sample to variable ratio is not any clearer in the existing guidelines. Different rules 

of N:p ratio are available in the literature (N is the number of cases and p is the 

number of variables) (MacCallum et al., 1999). In general, the range is usually 

between 3:1 to 20:1. Similar to the first approach, N:p ratio was also subjected to 

further tests, and the work of Hogarty, Hines, Kromrey, Ferron, and Mumford 

(2005) concluded that “there was not a minimum level of N or N:p ratio to achieve 

good factor recovery across conditions examined” P. 222. 

Given these conflicting and inconsistent conclusions, this study follows the 

moderate views which justify that if the sample size includes a wide variety of 

respondents, and if the variables are less than 50 variables; 150 cases should be 

considered sufficient for EFA. This conclusion is reported in many literature 

reviews that specifically discuss EFA (Gorsuch, 1997). For example the work of 

Reddon (1990) on factors extraction supports the view of Guadagnoli and Velicer 

(1988) who observed the results of conducting EFA when conditions change. This 

is explained in a later study by (MacCallum & Tucker, 1991) MacCallum and Tucker 

(1991) who state that it is nearly impossible to suggest a rule of thumb for sample 

size in factor analysis that can be used without considering the research context.  

In additional to the beforementioned theoretical arguments, this study also 

considers other rules to present the empirical evidence. More elaboration is found 

in the EFA process for this study later on this chapter (section 5.4). 



CHAPTER 5 : MODEL REFINEMENT AND VALIDATION 100 

5.3.2 Extraction method 
There are various extraction methods available in most statistical packages like 

SPSS. The most common ones discussed in the literature seem to be Principle Axis 

Factor (PAF), Maximum Likelihood, and a controversially considerable volume of 

studies utilises Principle Component Analysis (PCA) as a factor extraction method. 

As for PCA, researchers who use this technique assume that their data meet factor 

analysis assumptions, and thus they execute EFA using principal components with 

varimax rotation as well as Kaiser criterion. A researcher may use PCA blindly just 

because it is the default option in many statistical software. This has been discussed 

in the literature. For instance, Gorsuch (1997) cautioned researchers not to use the 

default procedure available in various statistical applications and claim that they are 

doing EFA. 

As discussed in the data assessment section above, the extraction method used for 

this study relies heavily on the nature of the data. Therefore, considering that the 

assumption of normality is violated (see section 4.6.1), Principal Axis Factor(PAF) 

is used as recommended for such a type of data (Costello & Osborne, 2005; Fabrigar, 

Wegener, MacCallum, & Strahan, 1999). 

5.3.3 Number of factors to be retained 
Another vital decision to be made is determining the number of factors to be 

retained. In EFA literature, there is substantial discussion about the importance of 

getting the right number of factors to be retained. That is because of its effect on 

other decisions within EFA sequence such as choosing the extraction and the 

rotation method. Further, important factors may be removed as a result of choosing 

the wrong number. It must be recognised that EFA, as opposed to PCA, is not only 

a reduction technique. It is rather the process of trying to draw a simple structure 

with adequate representation and meaningful variables, which therefore will lead 

to well fit model for the study. Finally, EFA - as the name suggests - is usually 

conducted in an early stage of any research. Therefore, retaining too few or too 

many factors may extensively affect the results and interpretation, and 

consequently any following stage in the study.  
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Several guidelines have been proposed to decide how many factors should be 

retained. Generally, Eigenvalue-based retention criteria such as Kaiser‟s criteria 

(eigenvalue > 1 rule)(Kaiser, 1960), scree plot(Cattell, 1966), parallel analysis  and 

the cumulative percent of variance extracted (Horn, 1965) are used to determine 

the number of factors extracted. It is advised against employing only one criterion, 

and several methods can be combined for the optimal number of factors to extract.  

For example, despite Kaiser‟s criteria (eigenvalue > 1 rule) being the default in 

many statistical packages, it is argued to be the least accurate method for factors 

retention(Velicer & Jackson, 1990). Therefore, multiple methods are compared for 

this research, to ensure consistency of the results and relevance to the original 

theoretical expectation as proposed in the research model. 

5.3.4 Rotation method 
The sequence of Rotation in EFA is defined as the process of rotation factors in 

order to structure  theoretical entities (McDonald, 1985; Vogt & Johnson, 2011), in 

an attempt to produce a more pronounced loading pattern and a simple structure 

that can be easily interpreted(Bryant & Yarnold, 1995; Yaremko, Harari, Harrison, 

& Lynn, 1986). Exploring EFA literature, It can be noted that there are disparate 

recommendations on selecting the appropriate rotation method. Rotation methods 

can categorised into two main categories: orthogonal and oblique rotations 

(Thompson, 2004). The former rotation method is widely used when the factors are 

uncorrelated, while oblique rotation is recommended for correlated factors. 

Examples of orthogonal methods are: equamax, orthomax, quartimax, and varimax 

(Kaiser, 1958), and oblique methods include: direct oblimin & promax(Hendrickson 

& White, 1964). 

In social sciences and human behaviour studies, it is expected for the factors to be 

correlated. Therefore, using orthogonal rotation may produce misleading results. 

Researchers are encouraged to use oblique rotation methods which will generate 

clearer to interpret outputs. Unlike orthogonal rotation, applying oblique rotation 

will produce almost similar results with correlated or uncorrelated factors, hence it 

is a safer choice. As mentioned earlier, rotation is used to reveal a simple structure 
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in which factors consists of certain items, items should not cross-load over multiple 

variables, and each item highly loads distinctly on as few factors as possible. Hence, 

the structure is easier to interpret. 

 To decide which rotation method to use within this research, the theoretical 

reasoning as well as the empirical results are combined. Tabachnick and Fidell 

(2007) argues that there is a minimum of 10% overlap in variance if there are 

correlations of .32 or more is presents among factors. Thus, the oblique rotation 

method is evidently required.  The full explanation of examining the .32 

correlations threshold is elaborated in the EFA process section(5.4). 

5.3.5 Interpretation and labelling 
This process involves categorising and labelling the produced factors and their 

subsets of variables. When two or three variables load together under one factor, 

factors can be labelled and interpreted (Henson & Roberts, 2006). After assessing 

the data suitability for EFA, the researcher needs to analysis the Items loadings to 

decide which variables form which factors. Generally, Tabachnick and Fidell (2007) 

cite that variables with loading below the recommended cut-off value of 0.32 

should be removed. Further, items with cross loading may be removed if there are 

other adequate items that load strongly on each factor. Finally, factors are 

considered solid if as many items as possible load .50 or better. 

In light of the above five steps, the following section describes the procedure 

followed to conduct EFA for this research, the output, and the resulting factors. 
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Figure 22: EFA procedure 

5.4 EFA PROCEDURE: 

As depicted in Figure 22, the data is first assessed for its suitability for factor analysis. 

Factorability can be decided based on a) sample size, b) communality, c) measure of 

sampling adequacy, and d) Bartlett's test of sphericity. 

The sample size required for EFA is discussed in detail in section 5.3.1 above. The 

researcher concluded that the absolute sample size (485 observations) obtained for 

this study, and the ratio of cases per variables (37:1) is sufficient for EFA and meets 

most of the views mentioned in the literature discussing sample size for EFA. 

Investigating items’ communalities is another crucial step in EFA. Communalities 

greater than 0.8 is considered high, and in social science it is acceptable to have 

communalities between .4 and .7 (Velicer & Fava, 1998). In case if any score is less 
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than .4, the researcher may consider deleting that item from the analysis. As shown 

in Table 16, all items exhibits moderate communalities expect two items (shown in 

bold). Those two items were suffering from low reliability as examined in the non-

response bias tests and they were noted to be examined during EFA process. Those 

two items, as suggested by the simple structure in section (5.6), were dropped from 

the analysis. Further reliability checks will be conducted following the formation 

of the new research model and its underlying factors and variables.  

Table 16: Communalities 

Variable Initial Extraction Variable Initial Extraction 
PEE_PEE1 0.586 0.507 IQ_IQ8 0.864 0.839 
PEE_PEE2 0.645 0.525 IQ_IQ9 0.829 00.805 
PEE_PEE3 0.736 0.802 SQ_SQ1 0.761 0.666 
PEE_PEE4 0.692 0.755 SQ_SQ2 0.769 0.659 
EFE_EFE1 0.687 0.639 SQ_SQ3 0.823 0.714 
EFE_EFE2 0.788 0.824 SQ_SQ4 0.801 0.702 
EFE_EFE3 0.806 0.837 SQ_SQ5 0.650 0.555 
EFE_EFE4 0.739 0.666 SQ_SQ6 0.739 0.679 
SOI_SOI1 0.663 0.716 SQ_SQ7 0.795 0.740 
SOI_SOI2 0.683 0.746 SQ_SQ8 0.705 0.646 
FC_FC1 0.534 0.479 SQ_SQ9 0.770 0.741 
FC_FC2 0.128 0.030 SQ_SQ10 0.819 0.728 
FC_FC3 0.617 0.573 SQ_SQ11 0.809 0.694 
FC_FC4 0.429 0.342 US_US1 0.836 0.875 
ATU_ATU1 0.722 0.748 US_US2 0.830 0.746 
ATU_ATU2 0.768 0.810 US_US3 0.815 0.807 
ATU_ATU3 0.724 0.689 IS_IS1 0.870 0.807 
BI_BI1 0.785 0.821 IS_IS2 0.897 0.874 
BI_BI2 0.765 0.816 SS_SS1 0.870 0.828 
BI_BI3 0.733 0.762 SS_SS2 0.821 0.760 
USE_USE1 0.755 0.796 JR_JR1 0.716 0.769 
USE_USE2 0.775 0.829 JR_JR2 0.715 0.818 
IQ_IQ1 0.775 0.738 SE_SE1 0.692 0.621 
IQ_IQ2 0.854 0.832 SE_SE2 0.747 0.635 
IQ_IQ3 0.850 0.828 SE_SE3 0.836 0.822 
IQ_IQ4 0.880 0.861 SE_SE4 0.826 0.807 
IQ_IQ5 0.838 0.825 SE_SE5 0.869 0.865 
IQ_IQ6 0.831 0.800 SE_SE6 0.829 0.813 
IQ_IQ7 0.867 0.828 SE_SE7 0.755 0.710 
Extraction Method: Principal Axis Factoring. 

Examining the correlation matrix shows that all variables have met the 

requirements of correlation coefficient greater than 0.3. Kaiser-Meyer-Olkin 

measure of sampling adequacy (KMO) is 0.933, which is classified  as “marvellous” 

(KMO ≥ 9)(Kaiser, 1974). Further, Bartlett's Test of Sphericity is statistically 

significant (p < .0005).  The result of KMO measure and Bartlett's Test of Sphericity 

statistically proves that the data is likely factorizable (see Table 17). 
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Table 17: KMO and Bartlett's Test 

Kaiser-Meyer-Olkin Measure of Sampling Adequacy. 0.933 

Bartlett's Test of Sphericity Sig. 0.000 

Further, all individual KMO measures are greater than 0.8, classified as meritorious, 

except for two items where the KMO measure is 0.551 and 0.754. KMO value of 0.5 

or greater is sufficient to conclude that the data shows great sampling 

adequacy(Kaiser, 1974) (Table 18). 

Table 18: Individual items KMO measures 

Variable KMO Measure Variable KMO Measure 
PEE_PEE1 0.930 IQ_IQ8 0.962 
PEE_PEE2 0.898 IQ_IQ9 0.973 
PEE_PEE3 0.866 SQ_SQ1 0.951 
PEE_PEE4 0.897 SQ_SQ2 0.941 
EFE_EFE1 0.938 SQ_SQ3 0.943 
EFE_EFE2 0.917 SQ_SQ4 0.937 
EFE_EFE3 0.897 SQ_SQ5 0.956 
EFE_EFE4 0.907 SQ_SQ6 0.954 
SOI_SOI1 0.754 SQ_SQ7 0.949 
SOI_SOI2 0.800 SQ_SQ8 0.957 
FC_FC1 0.951 SQ_SQ9 0.966 
FC_FC2 0.551 SQ_SQ10 0.942 
FC_FC3 0.959 SQ_SQ11 0.952 
FC_FC4 0.948 US_US1 0.872 
ATU_ATU1 0.932 US_US2 0.867 
ATU_ATU2 0.885 US_US3 0.960 
ATU_ATU3 0.874 IS_IS1 0.940 
BI_BI1 0.876 IS_IS2 0.939 
BI_BI2 0.849 SS_SS1 0.941 
BI_BI3 0.889 SS_SS2 0.944 
USE_USE1 0.850 JR_JR1 0.836 
USE_USE2 0.880 JR_JR2 0.822 
IQ_IQ1 0.968 SE_SE1 0.944 
IQ_IQ2 0.965 SE_SE2 0.922 
IQ_IQ3 0.959 SE_SE3 0.943 
IQ_IQ4 0.957 SE_SE4 0.946 
IQ_IQ5 0.973 SE_SE5 0.922 
IQ_IQ6 0.972 SE_SE6 0.921 
IQ_IQ7 0.960 SE_SE7 0.953 

Cumulative percentage of variance is another subject of disagreement in factor 

analysis (Henson & Roberts, 2006). The too optimistic view of Hair et al. (2006) 

suggests that in natural science factors may explain at least 95% of the variance; 

however, in humanities, the authors propose that the percentage is expected to be 

between 50% to 60%.  Table 19 shows that all components had eigenvalues greater 

than one, and the percentage of the total variance. The cumulative percentage for 
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the first twelve components accounts for around 78% of the total variance. Judging 

from the total variance explained, twelve components were extracted. 

Table 19: Total Variance Explained, rotated components 

Factor 
Extraction Sums of Squared Loadings 

Total % of Variance Cumulative % 

1 20.132 34.710 34.710 

2 7.252 12.503 47.212 

3 4.543 7.833 55.046 

4 2.206 3.804 58.850 

5 1.902 3.280 62.129 

6 1.735 2.992 65.121 

7 1.586 2.734 67.856 

8 1.329 2.292 70.147 

9 1.266 2.183 72.330 

10 1.147 1.978 74.308 

11 1.091 1.881 76.189 

12 1.002 1.728 77.917 

Extraction Method: Principal Axis Factoring. 

Scree plots can be used to determine the number of factors to be retained. That is 

done by determining the inflection point “elbow”. Once the elbow is detected, the 

number of dots above that inflection (break) point represents the number of factors 

to be retained(Cattell, 1966).  Scree plots are not always easy to interpret, and  may 

not contain only one pronounced inflection point(Velicer, Eaton, & Fava, 2000). 

The visual inspection of the scree plot (see Figure: 23), shows there is not only one 

inflection points However, drawing a line on the small eigenvalues where the curve 

flattens markedly suggests that the twelve components solution is optimal. 

Importantly, scree plot interpretation is subjective and should not be used as a single 

method of retention(Cattell, 1966).  
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Figure: 23 Scree Plot 

Table 20 shows the running factor analysis on the data with PAF extraction and 

Promax rotation obtained the cleanest and simplest structure when twelve factors 

are retained.
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Table 20: Factors loading for 12 measures 

 
Factor 

1 2 3 4 5 6 7 8 9 10 11 12 
IQ_IQ3 0.982            
IQ_IQ2 0.952            
IQ_IQ4 0.947            
IQ_IQ6 0.909            
IQ_IQ5 0.891            
IQ_IQ8 0.886            
IQ_IQ1 0.852            
IQ_IQ7 0.830            
IQ_IQ9 0.828            
SQ_SQ9  0.889           
SQ_SQ7  0.866           
SQ_SQ6  0.815           
SQ_SQ10  0.766           
SQ_SQ2  0.752           
SQ_SQ8  0.697           
SQ_SQ1  0.665           
SQ_SQ5  0.626           
SQ_SQ4  0.604           
SQ_SQ11  0.544           
SQ_SQ3  0.465           
SE_SE5   0.972          
SE_SE4   0.923          
SE_SE3   0.898          
SE_SE6   0.877          
SE_SE7   0.804          
SE_SE1   0.739          
SE_SE2   0.671          
ATU_ATU2    0.858         
ATU_ATU3    0.795         
ATU_ATU1    0.762         
EFE_EFE3     0.942        
EFE_EFE2     0.913        
EFE_EFE4     0.717        
EFE_EFE1     0.641        
BI_BI2      0.909       
BI_BI1      0.841       
BI_BI3      0.830       
IS_IS2       0.817      
SS_SS2       0.762      
IS_IS1       0.753      
SS_SS1       0.718      
FC_FC1       0.396      
FC_FC4       0.385      
PEE_PEE3        0.889     
PEE_PEE4        0.845     
PEE_PEE2        0.466     
PEE_PEE1        0.428     
SOI_SOI2         0.886    
SOI_SOI1         0.878    
JR_JR2          0.914   
JR_JR1          0.870   
USE_USE1           0.948  
USE_USE2           0.894  
US_US1            0.841 
US_US2            0.784 
US_US3            0.410 
FC_FC2 . . . . . . . . . . . . 
FC_FC3 . . . . . . . . . . . . 

Extraction Method: Principal Axis Factoring.  
Rotation Method: Promax with Kaiser Normalization. 
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In the original proposed model, there were 58 variables grouped into 14 factors. 

Upon analysis, one factor, facilitating conditions, showed an unacceptable 

reliability score (below 0.4). After performing EFA, two items of this factor have 

not loaded on any component, and the other two factors were grouped with another 

factor. From the original 14 factors, 11 factors preserved their original items. Three 

factors, however, were joint as a result of EFA. The items of system satisfaction, 

information satisfaction, and the two items of facilitating conditions loaded in one 

factor, creating the twelfth component. Table 21 shows the original scales as per 

the research model, and the minor effect on the model where items are excluded, 

and factors are grouped.  

Table 21: Change in model components after EFA 

Original Scale New scale Number of Items 
Original items After EFA 

Performance Expectancy(PEE) Performance Expectancy(PEE) 4 4 
Effort Expectancy(EFE) Effort Expectancy(EFE) 4 4 
Social Influence(SOI) Social Influence(SOI) 2 2 
Attitude towards use (ATU) Attitude towards use (ATU) 3 3 
Behavioural intention to use (BI) Behavioural intention to use (BI) 3 3 
Actual Use(USE) Actual Use(USE) 2 2 
Information Quality(IQ) Information Quality(IQ) 9 9 
System Quality(SQ) System Quality(SQ) 11 11 
User Satisfaction(US) User Satisfaction(US) 3 3 
Information Satisfaction(IS) 

New component 
2 2 

Facilitating Conditions(FC) 4 2 
System Satisfaction(SS) 2 2 
Job relevance (JR) Job relevance (JR) 2 2 
Self-efficacy (SE) Self-efficacy (SE) 7 7 

Total items  58 56 

The two items of facilitating conditions were deleted from the survey as they did 

not load on any factor. The new component is checked for its reliability. As in  Table 

22 in the following page, the new component shows excellent reliability score, and 

the survey overall score slightly improved. Most importantly, combining the 

remining two items of the facilitating condition with the original four items of 

Information (IS) and systems satisfaction (SS), substantially increased the reliability 

score from unacceptable 0.367 to excellent score of 0.896 when merged with other 

factors. 
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Table 22: Reliability comparison before and after EFA 

Scale Number of Items Cronbach Alpha 
Original After EFA Original factors New factor 

Facilitating Conditions(FC) 4 2 0.367 
0.896 Information Satisfaction(IS) 2 2 0.951 

System Satisfaction(SS) 2 2 0.925 
Total items 8 6   

Survey overall reliability               Original survey items After EFA 
Total items 58 56 0.962 0.964 

To sum up, the data was run several times to assess its suitability for factor analysis. 

Commonality, correlation and sampling adequacy were examined, and the data 

shows its factorability as discussed above. To select the extraction and rotation 

method, and to decide the number of factors to retain, different scenarios were 

tested. Principle Axis Factor (PAF) extraction method with oblique rotation 

(Promax) generated the “simple and cleanest structure”(Thurstone, 1947) and were 

considered appropriate for the context of this study, and consistent with EFA 

literature, as discussed at the beginning of this section. All examined retention 

criteria: eigenvalues greater than one, scree plot, and total variance explained led to 

the conclusion that twelve factors be retained. This number of factors extracted is 

largely consistent with the theoretical model and meets the interpretability 

criterion. 

5.5 NEW FACTOR NAMING 

In the original model, satisfaction is measured by three distinctive constructs, 

namely, users’ satisfaction, information satisfaction, and system satisfaction. During 

the model refinement process, users’ satisfaction remained as a single construct that 

measures overall academics’ satisfaction with eLearning systems in general, named 

‘overall satisfaction’. As initially theorised, the overall satisfaction is influenced by 

both information and system quality. The other two constructs, information and 

system satisfaction were merged to form a new composite construct that measure 

the satisfaction that is produced by the system. Quality of service (QoS) appears in 

several IS research studies to describe users’ satisfaction and perception, specifically 

in relation to the quality of the contents and the functionalities of a system being 

used(DeLone & McLean, 1992; Parasuraman, Zeithaml, & Berry, 1988; Rai et al., 
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2002). Users perceived quality of service (PQoS) is a key determinant in 

investigating users behavioural intention to use eLearning systems (Lee, 2010), and 

thus the actual use that this study investigates in the context of academics readiness 

to use eLearning systems. 

Therefore, the new factor is named Perceived Quality of eLearning 

systems(PQoELS). Overall, in the refined model two type of satisfactions are 

suggested to be surrogate factors related to eLearning systems readiness in Saudi 

Arabia. 

5.6 REFINED MODEL 

Although some items were deleted, and three factors were joined, the priori 

relationships were maintained. That is, the newly created factor (System and 

information characteristics satisfaction) is hypothesized to capture three 

dimensions: Facilitating conditions (2 item), Information Satisfaction (2 items), and 

System Satisfaction (2 items). Based on this, the new construct(PQoELS) that 

measures three dimensions (IS, SS, and FC) is linked to all other variables that were 

related to any of its underlying measurements. For instance, in the originally 

hypothesised model Figure 8 (Figure 8: CHAPTER 2 (Research Model), the factor 

ELS Use has only two direct associations with BI and FC. Since in the modified 

model FC is eliminated as a stand-alone construct, the relationship between FC and 

ELS Use is automatically deleted. However, a new relationship is established 

between the new construct(PQoELS) and ELS Use. The theoretical base for this link 

is that this new construct measures aspects of the eliminated factor, that is FC. This 

association and others that occur due to merging factors are thoroughly statistically 

examined in the next sections. 

Figure 24 shows the original relationships as initially suggested and the modified 

relationships due to factors joined resulting from the EFA. 
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Figure 24: revised research hypotheses 

As an inevitable consequence, the affected research hypotheses are altered 

accordingly. The amendments of the hypotheses are shown in Table 23. 

Table 23: Hypotheses statements revision 
Original statement  Revised statement  

Relationship Statement Relationship Statement 

FC > USE Facilitating conditions positively affects the use 
of eLearning systems PQoELS > USE Perceived Quality of eLearning systems 

positively affects the use of eLearning systems. 

IQ > IS Information quality positively affects 
information satisfaction of e- Learning-systems. IQ > PQoELS Information quality positively affects Perceived 

Quality of eLearning systems. 

SQ > IS System quality positively affects system 
satisfaction of e- Learning systems. SQ > PQoELS System quality positively affects Perceived 

Quality of eLearning systems. 

IS > PEE Information satisfaction positively affects 
performance expectancy. PQoELS > PEE Perceived Quality of eLearning systems 

positively affects performance expectancy. 

SS > EFE System satisfaction positively affects effort 
expectancy. PQoELS > EFE Perceived Quality of eLearning systems 

positively affects effort expectancy. 

SS > IS System satisfaction positively affects 
information satisfaction with eLearning systems. Deleted as it the two factors were joined into one single construct 

 
The following is the modified research model as suggested by the EFA procedure. 
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Figure 25: Modified theoretical research model as suggested by EFA 

It is evident from the literature that EFA is an error-prone technique and no claim 

can be made that it has been applied perfectly. In this study, every possible attention 

is paid to the basic principles of EFA procedure. First the suitability of the date is 

assessed. The data set was screened to examine the issues of normality and outliers. 

Furthermore, the issue of sample size is dealt with. The issue of sampling for EFA 

starts prior to the data collection. If a researcher did not target the correct sample, 

even with large number of cases and satisfactory KMO, the final results could 

jeopardise the purpose of factor analysis.  

The results show that the original grouping of items is greatly confirmed. The 

original theory configuration proposes 58 items that measure 14 factors. The 

outcome from the EFA analysis highly supports that the pool of 50 items loading 

are strong and distinct for 11 categories. Of the remaining eight items, 6 items were 

grouped in one category, and 2 items were dropped. Although the results from the 

EFA largely confirm the initial structure proposed in the theoretical framework 

development chapter, EFA is simply just a mathematical process. The only outcome 
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that we can learn from the results is whether items tend to group together, which 

is part of the original justification for the theories in use. Even though the constructs 

and underlying items utilised in this research are derived from well-established 

models, the statistical analysis obtained from the EFA does not guarantee the 

correctness of the classification especially since this study employed different 

theoretical frameworks as an integrated readiness model for eLearning in Saudi 

Arabia. As a further step in cross-cultural validation of the models, and to confirm 

or reject the original categorisation of factors, and to overcome the limitations of 

reaching quantitative determinations just by interpreting the output from EFA 

analysis, the researcher decided to perform further quantitative analysis to validate 

and confirm the modified model. Moreover, as a part of the study design, the 

researcher qualitatively and subjectively investigated why those items group 

together, how factors are related, and explained the results from the quantitative 

phase. This is to clearly draw a distinctive line between factors and assure that 

constructs are measured by underlying items only. Further, the aim is to understand 

why certain items may not line up with the original theories instead of simply 

indicating that they do not adhere to what I believe is the right classification. 

5.7 STRUCTURAL EQUATION MODELLING OVERVIEW 

Structural equation modelling (SEM) is a statistical approach that can be used to 

perform factor analysis and path analysis. It enables researchers to construct or 

modify theories, and analyse the relationships between hypothetically related 

variables. SEM has been used in IS research to investigate major areas such as 

technology acceptance (Yi & Davis, 2003), adoption (Venkatesh & Davis, 2000), and 

usage (Al-Gahtani & King, 1999). SEM is chosen for this research to answer research 

questions related to the interrelationships between priori hypotheses, and 

contribute to the body of knowledge by exploring new relationships, or refining 

existing causal paths. 

SEM is usually conducted on two models (Hair et al., 2006), namely, a) the 

measurements model to analyse the relationships between a set of latent constructs 
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and their indicators, and b) the structural model that illustrates the causal 

relationships between variables. In accordance with one of the research questions 

on how eLearning readiness is mostly achieved in Saudi Arabia, SEM was used to 

examine the result from the EFA, and analyse the relationships between variables 

and their underlying indicators. Further, SEM was applied to the theorised research 

model to confirm, modify, or reject the proposed hypothesis.  The outcome of this 

step is a model that fits the data collected from the Saudi sample, where the 

predictability of the combined theories on the readiness for eLearning is examined. 

This was obtained by evaluating the constructs-to-items relationships, and applying 

the required modifications to satisfy fit indices, instead of blindly investigating the 

predefined relationships derived from the literature. This generates the required 

meaningful re-specification of the model that is inductively derived from the data 

collected as well as prior theoretical knowledge. Once the overall fit of the model 

is achieved between the sampled data and the model, SEM techniques can be carried 

out on the structural model, to enable analysing the construct-to-construct 

relationships(Kline, 2015). This enables the researcher to statistically answer the 

other research questions on the hypothesised relationships between factors 

affecting academics’ readiness to use eLearning systems in Saudi universities. Before 

the SEM process starts, there are several pre-analysis issues to be addressed. Issues 

such as the sample size, missing data handling, software used for SEM, and 

estimation method can affect post-analysis outcomes. The sample size of this study 

(485) exceeded the criteria of a sample size larger than 200 (Kline, 2015), and the 

ratio of five participants per item (>250 cases for 50 items)(Hair et al., 2006). Missing 

data was dealt with prior to commencing the data analysis process, as described in 

section 4.5.3, and all data used for SEM is free of missing information. In relation to 

the software used, SPSS and AMOS packages (version 24) were primarily utilised 

for most of the analysis within this research. The Maximum Likelihood (ML) 

estimation technique is used within this study. It is widely used (Byrne, 2010; Kline, 

2015) and, most importantly, it is a reliable technique that is robust to the departure 
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of normality assumption(Hair et al., 2006), which is the case in this study as 

discussed in the data assessment section(section 4.5.4 4.5.3). 

5.7.1 Confirmatory Factor Analysis overview (CFA) 
According to Bentler (2006), confirmatory factor analysis (CFA) in structural 

equation modelling (SEM) can be applied to serve several analysis techniques such 

as: validate a theory, examine research hypotheses, test validity and reliability. CFA, 

which is theory-driven technique, is commonly conducted following exploratory 

factor analysis (EFA) (Costello & Osborne, 2005; Henson & Roberts, 2006) to test or 

confirm priori relationships(Hair et al., 2006), where researchers combine prior 

knowledge with statistical results from CFA (Byrne, 2010; Kline, 2015).  

In this study, EFA was applied to the data set obtained, and the results suggested a 

minor modification to the a priori hypothesised model. Therefore, CFA was used to 

further investigate the items underpinning the research model. This approach, EFA 

followed by CFA, greatly enables discovery of a satisfactory factor structure during 

EFA, and confirms the model validity by applying CFA on the hypothesised 

structure using a new sample(Worthington & Whittaker, 2006). CFA is utilised in 

this research to examine three major dimensions related to the suitability of 

research model, namely, goodness-of-fit (GOF) indices, validity, and reliability of 

the measurement model. 

Goodness-of-fit (GOF) indices are used to determine the overall fit of the 

measurement model. Several GOF indices are proposed in SEM literature (Gerbing 

& Anderson, 1992), and certain thresholds have been suggested to determine if the 

model fits the data collected (Hair et al., 2006; Kline, 2015). As expected, researchers 

are advised not to use the proposed cut-off GOF values as definitive indices 

(Worthington & Whittaker, 2006), and one should apply multiple GOF indices to 

eliminate the possibility of mistakenly rejecting an acceptable model (Marsh, Hau, 

& Wen, 2004). Hair et al. (2006) and Kline (2015) recommended using a 

combination of the following GOF types: absolute fit measures, incremental fit 

measures and parsimonious fit measures.  Seven indices were  used, following the 

suggestions of Hu and Bentler (1999) and Kline (2015), namely, ratio of χ2 to its 
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degree of freedom (χ2 /df), Goodness of Fit (GFI), The adjusted goodness of fit index 

(AGFI), Comparative Fit Index (CFI), Tucker-Lewis Index (TLI), Standardised Root 

Mean Square Error of Approximation (RMSEA), and Standardised Root Mean 

Square Residual (SRMR). 

CFA was also applied to measure constructs’ validity (both convergent and 

discriminate), and reliability. Convergent validity is conducted to assert the 

theorised relationship between items of a construct(Hair et al., 2006). With the lack 

of convergent validity, items will not be related in reality as opposed to the 

theoretical proposition. Convergent validity of constructs can be indicated based on 

several criteria(Fornell & Larcker, 1981). A common rule of thumb is that, for each 

construct, items load significantly greater than 0.5. Further, Composite reliability 

(CR) and average variance extracted (AVE) should be greater than 0.7 and 0.5 

respectively, and the higher CR and AVE are, the better convergent validity of the 

constructs (Fornell & Larcker, 1981). Discriminate validity, on the other hand, 

concerns how each construct is distinctive from others within the model (Hair et 

al., 2006). A good discriminate validity is achieved in two ways:  First, if the 

correlation coefficient between latent variables is less than 0.85. In other words, 

unrelated constructs should not be correlated(Tashakkori & Teddlie, 1998). Second, 

by examining the correlation factor matrix, the square root of AVE is greater than 

the correlation coefficient among constructs. Table 24 summarises the GOF 

categories and selected fit indices applied for this research. 
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Table 24: GOF summary 

GOF type Fit indices Criteria References 
Absolute fit 
measures 

χ2, χ2/df 
(CMIN/df) 

<3 is a good fit; <5 is an 
acceptable fit 

(Brown, 2006; Byrne, 2010; Hair 
et al., 2010) 

RMSEA 
<0.05 is an excellent fit; 
<0.08 is a good fit; <0.1 
is an acceptable fit. 

(Byrne, 2010; Hooper, 
Coughlan, & Mullen, 2008) 

SRMR < 0.05 is a good fit; <0.1 
is an acceptable fit (Byrne, 2010) 

GFI 

GFI, AGFI, IFI and CFI 
>0.95 is an excellent fit; > 
0.90 is a good fit; > 0.80 
is an acceptable fit. 

(Barrett, 2007; Dawes, Faulkner, 
& Sharp, 1998; Gefen, Straub, 
& Boudreau, 2000; Greenspoon 
& Saklofske, 1998; Hair et al., 
2010) 

Incremental fit 
measures CFI, TLI 

>0.95 is an excellent fit; > 
0.90 is a good fit; > 0.80 
is an acceptable fit. 

Parsimonious fit 
measures 

AGFI AGFI >0.80 is a good fit;  

Correlation between constructs <0.85 is valid. (Kline, 2005) 
Standardised factor 
loading for each item 

> |0.7| is superior, 
> |0.50| is good 

(Brown, 2006; Byrne, 2010; Hair 
et al., 2010) 

5.7.2 Original Model testing 
To reiterate, CFA was conducted on the originally conceptualised model, which 

consists of 14 factors and 58 items, using the data obtained from the pilot study. The 

results from the fit test indicated unacceptable model fit for most indices (RMSEA= 

0.076, SRMR = 0.0792, GFI= 0.669, CFI= 0.854, TLI =0.855, AGFI =0.623). In 

addition, discriminant and convergent validity issues were present in the originally 

proposed model. Table 25 below summarises and compares fit indices examination 

for both the original and the 12-factor solution. 

Table 25: Fit indices for all models 

Fit indices Original modela 12-factorb 

χ2, χ2/df (CMIN/df) 2.516 (p value < .001) 3.382 (p value <.001) 
RMSEA 0.076 0.070 
SRMR 0.0792 0.0525 
GFI 0.669 0.732 
CFI 0.854 0.874 
TLI 0.855 0.863 
AGFI 0.623 0.698 

Discriminant Validity: 
Correlation between constructs IS <> SS = 0.909 No issues 

Convergent Validity: 
Standardised factor loading for each item FC2 = 0.084, US3 = 0.413 FC4 < 0.5 
aThe originally hypothesised model (14 factors and 58 items) 
bThe model resulted from EFA (12 factors and 56 items) 

 

The result from the initial CFA (Figure 26) suggests that the correlation between 

Information Satisfaction (IS) and System Satisfaction (SS) is 0.909. Therefore, a 
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value greater than 0.85, raises discriminate validity concerns(Kline, 2005) which 

may indicate that IS and SS are in fact measuring the same construct. 

 

Figure 26: Information and System Satisfaction: Extracted from the complete model 

The underlying items for IS and SS are listed in Table 26 below.   

Table 26: Measuring items for IS and SS 

IS_IS1 Overall, the information I get from eLearning systems is very satisfying  
IS_IS2 I am very satisfied with the information I receive from eLearning systems 
SS_SS1 All things considered, I am very satisfied with eLearning systems 
SS_SS2 Overall, my interaction with eLearning systems is very satisfying 

It can be noticed that the items are similarly worded, and the distinction between 

information satisfaction and system satisfaction cannot be easily drawn from the 

Saudi sample. 

Another finding is related to the construct Facilitating Conditions (FC). Two items 

(FC4 and FC2) indicated noticeably low SMC values of 0.277 and 0.007 respectively. 

Low SMC values (<0.50), suggest that the items reliability is questionable(Bollen, 

1989). Further, based on the Model Validity Measures presented in Table 27 below, 

both composite reliability score(CR), and average variance extracted (AVE) are 

below the threshold of 0.7 and 0.5 respectively. Moreover, the square root of the 

AVE for FC is less than its correlation with SQ, IS, USE, IQ, and SS. Since the 

convergent and discriminant validity is not well established for the three factors, 

namely, IS, SS, and FC, Exploratory factor analysis was performed. 
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Table 27: Original Model Validity Measures 
 

CR AVE SQ SE ATU EFE BI IS PEE SO JR USE US IQ SS FC 
SQ 0.954 0.654 0.808              
SE 0.953 0.743 0.317 0.862             

ATU 0.883 0.715 0.235 0.182 0.846            
EFE 0.916 0.731 0.344 0.582 0.338 0.855           
BI 0.915 0.782 0.106 0.145 0.597 0.324 0.884          
IS 0.964 0.930 0.740 0.268 0.145 0.166 0.075 0.965         

PEE 0.846 0.583 0.273 0.204 0.637 0.442 0.427 0.166 0.763        
SO 0.826 0.703 0.339 0.268 0.287 0.270 0.090 0.307 0.206 0.839       
JR 0.905 0.827 0.240 0.252 0.537 0.328 0.480 0.163 0.452 0.196 0.909      

USE 0.908 0.832 0.424 0.450 0.195 0.460 0.276 0.319 0.302 0.228 0.306 0.912     
US 0.834 0.650 0.449 0.298 0.593 0.352 0.448 0.429 0.478 0.265 0.443 0.342 0.806    
IQ 0.976 0.818 0.772 0.235 0.099 0.207 0.038 0.673 0.197 0.254 0.099 0.387 0.219 0.904   
SS 0.929 0.868 0.761 0.277 0.191 0.234 0.101 0.909 0.153 0.362 0.163 0.348 0.463 0.651 0.931  
FC 0.606 0.326 0.655 0.553 0.077 0.448 0.079 0.641 0.068 0.499 0.148 0.576 0.197 0.671 0.669 0.571 

CR: Composite Reliability, AVE: Average Variance Extracted. 
SQ: System Quality, SE: Self Efficacy, ATU: Attitude Toward Usage, EFE: Effort Expectancy, BI: Behavioural Intention, IS: 
Information Satisfaction, PEE: Performance Expectancy, SO: Social Influence, JR: Job relevance, USE: Actual Use, US: User 
Satisfaction, IQ: Information Quality, SS: System Satisfaction, FC: Facilitating Conditions. 
Note: The bold diagonals are the square roots of the AVEs of the individual constructs; off diagonal values are the correlations 
between constructs. 

The result from the EFA – as detailed in CHAPTER 5 section 5.6 (Figure 24) - 

strongly reveals that IS and SS measuring items can be grouped into one unique 

construct. Further, two measuring items related to FC were removed, and the 

remaining items were suggested to be grouped with the newly generated factor 

combining IS, SS, and FC items. In summary, after EFA, the number of unique 

factors is twelve (with 56 underlying items) instead of the fourteen (58 underlying 

items) in the original theorised model. 

Thus, EFA was conducted to further investigate the original conceptualisation, and 

seek statistical evidences on how to improve the model fit. Following the EFA 

process, thoroughly explained in CHAPTER 5, a new 12-factor solution is 

generated(Figure 25 page 113). In the new conceptualised model, two items were 

removed, and three factors were joined. Therefore, the aim of the following CFA 

process in this section is to examine the newly formed theoretical structure, apply 

the required modifications, and investigate the fit measurements to confirm the 

model and permit further analysis. 

5.7.3 CFA process for the 12-factor solution 
The CFA was conducted in three steps. First, the fit of the data to the 12-factor 

model resulted from the EFA was assessed against the recommended values of 
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several fit measurements. Second, if necessary, the model was modified to improve 

the fit, and then the first step was conducted again. Third, once the fit indices were 

deemed satisfactory, issues of convergent and discriminant validity are covered. The 

outcome of this process was a measurements model with acceptable fit where path 

analysis can be carried out and hypotheses are investigated. 

As shown in Table 28, the 12-factor solution suggested by EFA shows that 

discriminant validity issues are eliminated. That is, a CR score (0.904) significantly 

higher than the cut-off threshold of 0.7 in the new component. Further, both AVE 

and its square root in PQoELS (the new factor) are within the acceptable limit.  

Table 28: 12-factor model validity measures 
 CR AVE MSV SQ SE ATU EFE BI PQoELS PEE SO JR USE US IQ 

SQ 0.949 0.628 0.620 0.792            
SE 0.951 0.738 0.368 0.367 0.859           

ATU 0.901 0.752 0.403 0.257 0.220 0.867          
EFE 0.913 0.724 0.368 0.362 0.607 0.353 0.851         
BI 0.919 0.790 0.366 0.141 0.182 0.605 0.367 0.889        

PQoELS 0.904 0.625 0.620 0.787 0.351 0.176 0.253 0.136 0.791       
PEE 0.855 0.598 0.397 0.315 0.288 0.630 0.440 0.470 0.211 0.774      
SO 0.859 0.754 0.119 0.338 0.221 0.317 0.284 0.185 0.346 0.287 0.869     
JR 0.888 0.799 0.237 0.268 0.306 0.486 0.337 0.416 0.203 0.462 0.254 0.894    

USE 0.909 0.834 0.218 0.401 0.445 0.184 0.466 0.269 0.389 0.290 0.238 0.276 0.913   
US 0.851 0.669 0.403 0.444 0.312 0.634 0.390 0.457 0.423 0.515 0.295 0.430 0.317 0.818  
IQ 0.974 0.804 0.585 0.765 0.290 0.146 0.256 0.098 0.716 0.254 0.283 0.179 0.388 0.263 0.897 

CR: Composite Reliability, AVE: Average Variance Extracted. 
SQ: System Quality, SE: Self Efficacy, ATU: Attitude Toward Usage, EFE: Effort Expectancy, BI: Behavioural Intention, IS: 
Information Satisfaction, PEE: Performance Expectancy, SO: Social Influence, JR: Job relevance, USE: Actual Use, US: User 
Satisfaction, IQ: Information Quality, SS: System Satisfaction, FC: Facilitating Conditions; PQoELS: Perceived Quality of eLearning 
systems 
Note: The bold diagonals are the square roots of the AVEs of the individual constructs; off diagonal values are the correlations 
between constructs. 

Although there items were deleted and factors joined, most fit indices are still 

significantly below the accepted values as shown in Table 25. No significant 

improvements can be noticed specially in CFI, TLI that are not sensitive to model 

complexity and sample size. 

The initial test of model fit indices showed insufficient evidence to claim the model 

fits the data collected. Using AMOS, Modification Indices (MI) can be explored to 

investigate what could lead to a better model fit. Particularly, Byrne (2010) suggests 

that by examining the standardised residual covariance, the acceptance range is 

|2.58|, and the loading of factors should be greater than 0.5, and ideally it should be 
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above 0.7. Further, MI lists covariances, and high covariances regression weights in 

the list are candidates for elimination from the model(Byrne, 2010; Hair et al., 

2006). 

First, CFA was performed on the new 12-factor model to enable regression weights 

examination. Only the item FC_FC4’s weight was below the recommended value 

of 0.5 (FC_FC4<---New Factor=0.466), which suggests deleting it to improve the 

overall model fit(Hair et al., 2006). FC4, in addition to FC1, are the only remaining 

items of the factor Facilitating Conditions, which were grouped with other items to 

form a new factor as suggested by EFA. Thus, it was imperative to perform further 

analysis to ensure that eliminating items does not affect theoretical integrity, and 

not to base the decision on one single statistical result. 

The exploration of modification indices reveals that there are considerably high 

covariance values among several items. Table 29 summarises the MI covariance 

values and regression weights for selected items, which exhibit high values, and 

out-of-range residual covariances therefore violate the statistically acceptable 

limits(Byrne, 2010; Hair et al., 2006). 

Table 29: Covariance values for selected items 

Error terms Corresponding 
Items 

Covariance 
value 

Residual 
Covariances Path MI Regression 

weight 

e18 <--> e20 SQ3 – SQ4 165.745 4.051 SQ_SQ4 --> SQ_SQ3 64.327 
SQ_SQ3 --> SQ_SQ4 58.109 

e14 <--> e16 SQ1 – SQ2 147.839 3.946 SQ_SQ1 --> SQ_SQ2 56.445 
SQ_SQ2 --> SQ_SQ1 55.566 

e13 <--> e19 SQ10 - SQ11 131.711 2.89 SQ_SQ11 --> SQ_SQ10 42.307 
SQ_SQ10 --> SQ_SQ11 37.98 

e26 <--> e27 SE1-SE2 69.03 2.931 SE_SE2 --> SE_SE1 28.309 
SE_SE1 --> SE_SE2 27.891 

e1 <--> e4 FC1-FC4 41.275 4.597 FC_FC4 --> FC_FC1 31.915 
FC_FC1 --> FC_FC4 29.027 

e21 <--> e27 SE2-SE5 37.456 -1.044* SE_SE2 --> SE_SE5 15.567 

e62 <--> e63 IQ7-IQ8 34.553 0.724* IQ_IQ8 --> IQ_IQ7 5.364 
IQ_IQ8 --> IQ_IQ7 5.742 

e11 <--> e19 SQ7-SQ11 34.069 -1.367* SQ_SQ11 --> SQ_SQ7 8.623 
SQ_SQ7 --> SQ_SQ11 10.964 

*Values of residual covariances are within the acceptable range of |2.58|, however other criteria are violated. 

The number of items in Table 29 is considerably high, forming 25% of the total 

number of items (14 items of the total 56 survey items). Noticeably, half of the 

number (7 items) are from System Quality factor. The other items represent self-
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efficacy (3 items), facilitating conditions (2 items), and information quality (2 

items). 

Before proceeding with items elimination, a theoretical base was established. The 

research survey was thoroughly re-examined. Upon investigating the intended 

candidates for deletion, a corresponding item/s were found in other constructs. That 

indicates the item to be deleted is already captured and addressed in another factor. 

For instance, SQ3 in Table 29 is suggested to be deleted. In the questionnaire, SQ3 

is: “The eLearning systems is easy to use”, which is almost identical to the item EFE2 

measuring effort expectancy that reads: “I find that using eLearning systems is easy”. 

The other example is the item FC4, which is phrased as: “A specific person (or 

group) is available for assistance with system difficulties”.  This concept is 

thoroughly covered in SQ8, that is: “The eLearning systems provides satisfactory 

support to users of the system (Help and training)”, which may hint as to why the 

facilitating conditions’ items that were not deleted, and during EFA process were 

grouped into other factors. Table 30 categorises the deleted items and their 

corresponding items, which it can be argued, cover the eliminated measurements, 

and provides the theoretical reasoning in addition to beforementioned statistical 

base. This approach led me to conclude that only 7 items are to be deleted instead 

of the 14 suggested in  Table 29. 

Table 30: Items investigation for validity concerns 

Variable Code Item Variable Code Item 
 Deleted item/s  Corresponding item/s 

SQ 

SQ3 The eLearning systems is easy to use EFE EFE2 I find that using eLearning systems is easy. 

SQ2 The eLearning systems provides for 
personalized information presentation IQ IQ7 

The eLearning systems provides 
information that appears readable, clear 
and well formatted (User interface) 

SQ11 The eLearning systems provides high-
speed information access (Efficiency) PEE PEE2 eLearning systems improves my work 

efficiency. 

SQ4 The eLearning systems is user-friendly 
(Easy to learn) EFE EFE3 Learning how to use eLearning systems is 

easy for me. SE SE2 I can learn technology easily. 

IQ IQ8 The eLearning systems provides required 
information on time. (Timeliness) PEE PEE4 eLearning systems lets me do work related 

tasks more quickly. 

FC FC4 A specific person (or group) is available for 
assistance with system difficulties. SQ SQ8 

The eLearning systems provides 
satisfactory support to users of the system 
(Help and training). 
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Items in Table 30 were not deleted at once. Instead, one by one elimination was 

performed, and fit indices were assessed each time deletion occurred.  This enabled 

judging if model fit would be achieved by such a process or whether the misfit is 

due to other causes to be investigated. The fit indices at each stage of the model are 

summarised in Table 31 below. 

It is evident that the originally theorised model and the 12-factor model both 

exhibit lack of fit. It is clear, on the other hand, that fit indices are improving each 

time an item is deleted. After the 7 measurements were eliminated, fit indices 

significantly improved, and reached the acceptable limits set in Table 24. 

Table 31: Fit indices improvement 

Model Item/s deleted χ2, χ2/df (CMIN/df)a RMSEA SRMR GFI CFI TLI AGFI 
Original model b 2.516 0.076 0.0792 0.669 0.854 0.855 0.623 

12-Factor c 3.382 0.07 0.0525 0.732 0.874 0.863 0.698 
 SQ3 3.217 0.068 0.053 0.748 0.883 0.873 0.715 

 SQ2 3.134 0.066 0.053 0.757 0.889 0.879 0.725 

 SQ4 3.082 0.066 0.053 0.765 0.894 0.884 0.733 

 SQ11 2.928 0.063 0.052 0.781 0.903 0.894 0.751 

 IQ8 2.926 0.063 0.053 0.786 0.904 0.894 0.755 

 SE2 2.805 0.061 0.052 0.798 0.911 0.902 0.768 

 FC4 2.795 0.061 0.051 0.804 0.915 0.906 0.774 

Final d 2.339 0.053 0.047 0.836 0.937 0.93 0.808 

a The results for χ2, χ2/df (CMIN/df) is significant for all models 
b The original research model before EFA was applied (58 items) 
c The model after EFA was applied (56 items) and two items were deleted 
d The final model (49 items) after the seven items were deleted 

In the final model, no factors collapsed, and the 12-factor solution suggested by EFA 

was confirmed. Three factors, however, changed in terms of the underlying items. 

Table 32 summarises the factors and the number of underlying items in the original 

model, EFA model, and the final model. 
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Table 32: The development in the number of items for the mode 

Original model 12-factor model Final model 
Total Factors Total items Total Factors Total items Total Factors Total items 

14 58 12 56 12 49 
Factor Items Factor Items Factor Items 
PEE 4 PEE 4 PEE 4 
EFE 4 EFE 4 EFE 4 
SOI 2 SOI 2 SOI 2 
ATU 3 ATU 3 ATU 3 

BI 3 BI 3 BI 3 
USE 2 USE 2 USE 2 
IQ 9 IQ 9 IQ 8 
SQ 11 SQ 11 SQ 7 
US 3 US 3 US 3 
IS 2 

PQoELS 
2 

PQoELS 
2 

FC 4 2 1 
SS 2 2 2 
JR 2 JR 2 JR 2 
SE 7 SE 7 SE 6 

 

Based on the results above, the final respecified model has fewer underlying items 

for some factors, as in Table 32 . However, there were no changes in terms of the 

relationships between variables and therefore the model is identical to the EFA 

model depicted in Figure 25. 

5.7.4 Assessment of Structural Model 
The measurement model is thoroughly examined and modified as described in the 

previous process, which resulted in the final refined structural model. The 

structural model elaborates the causal relationships between constructs (Hair et al., 

2006; Loehlin & Beaujean, 2016), and it enables researchers to evaluate the path 

between hypothetical variables. Therefore, the theory under study can be 

investigated to test specified hypotheses, which may consequently lead to new 

paths that are theoretically meaningful (Hair et al., 2006). 

To answer the main research question, which posits that the use of eLearning 

systems in higher education in Saudi Arabia among academics is predicated by a 

certain set of factors, SEM techniques were used to carry out hypotheses testing. 

The assessment is based on several values: standardised path coefficient weights (β), 

critical ratio (C.R. or t-value), the significance level (p value), and squared multiple 

correlations (SMC) for the dependent variables. The standardised coefficient effect 

size is interpreted based on Cohen’s recommendation. According to Cohen (1988) 

and Kline (2015) , β absolute value of ≤ 0.1 signifies small effect, value >0.1 and < 
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0.5 indicates medium effect, and value ≥ 0.5 denotes large effect. The significance 

level of an estimate (regression weights) is determined by its C.R.(t-value). If C.R. 

is greater than 1.96, then the β absolute value is significant at p < 0.05 (**) or p <0.01 

(***)(Hair et al., 2006), consequently the hypothetical relationship is supported, 

otherwise it is statistically rejected (Byrne, 2016). Further, squared multiple 

correlations (SMC or R2) is the report of the proportion of variance accounted for 

by the predictors of the endogenous variables. Variables’ SMC value can range from 

zero to one, and the closer it is to one, the better the predictive power of the model 

(Brown, 2006). 

Prior to testing the hypothesised relationships between research constructs, model 

fit was assessed using similar criteria applied for the measurement model. This step 

is to ensure that the right model is used for the analysis. Although the goodness of 

fit of the final measurement model was excellent, in the structural model, however, 

the result of goodness of fit indices shows that they were below the acceptable level 

for most indices. Considering the hypotheses testing is a confirmatory process 

rather than exploratory, investigating paths between variables may suggest 

modifying or adding a causal relationship to improve overall fit. Applying the 

assessment criteria mentioned earlier (β, SMC, p value, and C.R.), new three paths, 

that were not initially hypothesised, are suggested to improve the overall model fit. 

The new relationships are: 1) Attitude (ATU) directly affect User Satisfaction(US), 

2) Effort Expectancy (EFE) directly affect ELS Use, and 3) Self Efficacy directly 

influence ELS Use. Table 33 shows that there is positive and significant path 

between ATU and US (β=0.585, C.R. > 13.934, P<0.001), EFE and USE (β=0.243, 

C.R. > 4.525, P<0.001), and SE and USE (β=0.190, C.R. > 1.96, P<0.001).  
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Table 33: New paths' statistics 

Variables 
β C.R. P value 

Independent Dependent 

ATU US 0.585 13.934 *** 

EFE USE 0.243 4.525 *** 

SE USE 0.190 3.625 *** 

Note: US = User Satisfaction, ATU = Attitude towards ELS Use, EFE = Effort Expectancy, β 
= standardized regression weights (path estimate), C.R. =critical ratio (t-value), P = critical (p-
value) = significance value. 
* p <0.05; ** p <0 .01; *** p < 0.001 

The links between variables above were added to the model, and it was re-estimated 

to check its goodness of fit before examining the research hypotheses. Figure 27 

below presents the final revised paths with the core relationships greatly supported. 

  

Figure 27: final theoretical research model 

As can be seen from the model, new paths are presents. Therefore, the relationships 

to be used for the path analysis and hypothesis testing are redefined. The following 

table lists the new relationships to be examined. These relationships represent the 
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previously specified research hypotheses, with refinements based on the results 

from the confirmatory factor analysis. 

It is evident from Table 34 that fit indices improved significantly due to the 

amendments of paths, and the values of fit criteria are within the acceptable range 

indicating that the revised model fits the data collected. Most importantly, the 

predictive power of the model almost doubled in ELS Use as evident from SMC(R2) 

presented in Table 34, suggesting that when the new paths were added, SMC value 

increased. For all other endogenous variables, SMC also slightly improved.  

 Table 34: Improvements in fit indices and SMC values 

Indices Models1 
Construct Improvements in SMC values 

FMM SM RSM Original paths Modified paths 
χ2, χ2/df (CMIN/df) 2.339 3.501 2.463 IS 0.625 0.622 

RMSEA 0.053 0.065 0.055 EFE 0.373 0.374 
SRMR 0.047 0.214 0.061 PEE 0.407 0.408 
GFI 0.836 0.754 0.825 ATU 0.537 0.553 
CFI 0.937 0.876 0.929 BI 0.406 0.501 
TLI 0.93 0.868 0.923 US 0.204 0.406 

AGFI 0.808 0.728 0.802 ELS USE 0.347 0.695 
1FMM; Final measurement model, SM; Structural model, RSM; Refined structural model 

The overall evaluation process of the model, including the addition of new links 

and the improvement in the goodness of fit, indicates that the model can be used to 

estimate the causal relationships between factors effecting academics’ readiness to 

use eLearning systems in Saudi Arabia. 

The following (Table 35) summarises the final hypotheses that create the 

underlying structure for the causal model depicted in Figure 27 (previous section).  
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Table 35: Revised hypotheses summary 

No. Statement 
H1 Performance expectancy positively affect faculty’s behaviour intention to use eLearning systems. 

H1a The influence of performance expectancy on behavioural intention (H1) will be moderated by usage experience. 

H2 Performance expectancy would positively affect faculty’s attitude towards the use eLearning systems. 

H3 Effort expectancy would positively affect faculty’s behavioural intention to use eLearning systems. 

H3a The influence of effort expectancy on behavioural intention(H3) will be moderated by usage experience. 

H4 Effort expectancy would positively affect faculty’s attitude towards the use eLearning systems. 

H5 Effort expectancy would positively affect faculty’s performance expectancy in the context of eLearning systems. 

H6 Social influence would positively affect faculty’s behaviour intention to use eLearning systems. 

H6a The influence of social influence on behavioural intention(H6) will be moderated by usage experience. 

H7 Attitude towards the use eLearning systems would positively affect faculty’s behaviour intention to use eLearning systems. 

H8 Faculty’s behaviour intention would positively affect the use of eLearning systems. 

H9 Job relevance positively affect faculty’s performance expectancy. 

H10 Job relevance positively affect faculty’s effort expectancy. 

H11 Self-efficacy positively affects faculty’s effort expectancy. 

H12 Self-efficacy positively affects faculty’s performance expectancy. 

H13 Information quality would positively affect faculty’s satisfaction about eLearning systems. 

H14 System quality would positively affect faculty’s satisfaction about eLearning systems. 

H15 Faculty’s satisfaction would positively affect their intention to use eLearning systems. 

H16 Information quality positively affect Perceived Quality of eLearning systems. 

H17 System quality positively affect Perceived Quality of e- Learning systems. 

H18 Perceived Quality of eLearning systems positively affects performance expectancy. 

H19 Perceived Quality of eLearning systems positively affects effort expectancy. 

H20 Perceived Quality of eLearning systems positively affects the use of eLearning systems. 

H20a The influence of Perceived Quality of eLearning systems on the use (H20) will be moderated by usage experience. 

H21 Attitude towards the use eLearning systems would positively faculty’s satisfaction about eLearning systems. 

H22 Effort expectancy would positively affect the use of eLearning systems. 

H23 Self-efficacy would positively affect the use of eLearning systems. 
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 : QUANTITATIVE DATA ANALYSIS 

6.1 CHAPTER SUMMARY 

Following the model refinement and structure validation performed in CHAPTER 

5 above, the data was now ready for further analysis. This chapter section comprises 

four main sections.  

First, the demographic variables provided by participants are explored. 

demographic data are presented and compared to figures from available reports. 

This provides an insight into the data collected, including the frequency of valid 

responses, demographic information such ages, education levels, experience, area of 

expertise, and nationalities. The information about the participants’ universities is 

also reported.  Second, a descriptive insight is provided to shed a light on whether 

the data from academics in Saudi Arabia show a positive or negative skewness in 

relation to eLearning systems readiness. Based on the final refined research model, 

composite scores were computed for each of the twelve factors. Specifically, 

considering that a 7-point Likert scale was employed, the frequency of each answer 

option can be calculated.  This is to enable understanding of the trend of responses, 

which will produce comparable and meaningful outputs. 

Third, based on the revised relationships (follow Assessment of Structural Model, 

Table 35), the modified research hypotheses are examined to enable further 

discussion and explanation of the results. This step essentially provides the base for 

responding to the hypothesised statements and therefore research questions 

concerning the factors that affect academics’ readiness to use eLearning systems. 

Finally, the moderating effect of usage experience was investigated in order to 

address question related to whether prior experience influence faculties readiness 

to use eLearning systems or not. Figure 28 provides the overall structure of this 

chapter. 
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Figure 28: model refinement and validation chapter summary 

6.1.1 Demographic data summary 
The response rate within this research is reasonably accepted 63.15%. The analysis 

shows that the final sample obtained (485 cases) is representative for the society 

being surveyed. Participants from different regions, age groups, experience levels, 

nationalities, academic ranks, administrative works, university types contributed 

toward the completion of the survey. The proportion of each category is fairly 

consistent with the data available about academics working in governments and 

private universities in Saudi Arabia. 

6.1.2 Constructs descriptive data summary 
The exploratory investigation of the research constructs reveals that the majority of 

academics in Saudi Arabia are in favour of using eLearning systems in their job. 

While the percentage varies among constructs, a positive skewness is present 

(towards strongly agree answer option). Even when the data was split based on 

experience with eLearning systems usage (the one and the only moderating 

variables in this study), no major difference can be signified across the subgroups. 

Although this trend suggests that there will be a positive influence among factors, 

the results are only indicative, as factors were investigated individually. Further 

collective testing using appropriate analysis techniques will be performed as 

follows. 

6.1.3 Assessment of experience moderating effect summary 
The effect of performance expectancy (PEE) and social influence (SO) separately on 

behavioural intention (BI) was not significant when tested for the complete sample. 
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This result did not differ when the moderating effect of experience was introduced, 

in which the links PEE to BI, and SO to BI remained insignificant. Hence, H1a and 

H6a were rejected. On the other hand, the paths between effort expectancy (EFE) 

and ELS Use, and Perceived Quality of e Learning systems (PQoELS) and ELS Use, 

were both significant. Thus, the examination of the experience role on strengthen 

or weakening these relationships was conducted. Although the paths were still 

significant across all groups, no noticeable increase or decrease in the effect was 

found. Overall, usage experience does not influence the effect on behavioural 

intention and ELS Use. 

6.2 DEMOGRAPHIC DATA ANALYSIS 

6.2.1 Response Rate 
Based on the required sample size estimation discussed in section 4.3, the survey 

link was sent to 768 protentional participants. At the end of the data collection 

phase, there were 522 records in the survey (~68%). Upon analysis, 485 cases 

(63.15%) yield valid responses, and 37 participations (forming 4.82% from the total 

number invited and 7.10% from the received responses), were removed from the 

data set. The deletion process is comprehensively discussed in the data screening 

section (see section 4.5.3). 

6.2.2 Age 
There were five age categories in the questionnaire. Table 36 shows the different 

age groups and corresponding number and percentage of participants. Overall, out 

of the total number (485 cases), academics whose age is between 25 and 50 form 

most of this study’s participants with 422 cases (87%), while there were 63 

participants (13%) above 50 or below 25 years old. The most frequent age category 

is between 30 and 40 years old with 197 participants (40.6%), followed by 122 

academics (25.2%) whose age is between 25 and 30 years old, and for the age group 

between 40 and 50 years old there were 103 cases (21.2%). Only 49 participants 

(10.1%) were above 50, and those under 25 numbered only 14 (2.9%).  
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Table 36: participants' age distribution 

  Age Group  Frequency Percent Cumulative Percent 

Less than 25 years old 14 2.9 2.9 

25- 30 years old 122 25.2 28.0 

30-40 years 197 40.6 68.7 

40-50 years 103 21.2 89.9 

above 50 years old 49 10.1 100 

Total 485 100.0 - 

6.2.3 Gender 
As reported in Table 37, there were 289 male participants (59.6%), and 196 female 

respondents (40.4%). This distribution of the gender is reflective of the number of 

male and female academics working in Saudi Universities. According to the 

Ministry of Education’s report(Ministry of Education, 2015), there are 57.38% male 

academics working in both public and private universities, and 42.62% female. 

Table 37: participants by gender distribution 

Gender Frequency Percent Cumulative Percent 

Male 289 59.6 59.6 

Female 196 40.4 100 

Total 485 100.0  

Data from Ministry of Education’s report 

Male 40146 57.38 57.38 

Female 29822 42.62 100.0 

Total 69968 100.0  

6.2.4 University type 
Higher education institutes in Saudi Arabia are classified into two main categories: 

government and private universities or colleges.  93.48% of academics are working 

for government universities, while academics in private institutes form only 6.52% 

(Ministry of Education, 2015). Fairly similar figures are obtained by this study. As 

in Table 38, there were 444 participants (91.5%) from governments universities, 

and 44 respondents (8.5%) from private higher education providers. 
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Table 38: participants by university type 

University type Frequency Percent Cumulative Percent 

Government Universities 444 91.5 91.5 

Private Higher Education 41 8.5 8.5 

Total 485 100.0  

Data from Ministry of Education report 

Government Universities 65404 93.48 93.48 

Private Higher Education 4564 6.52 100.0 

Total 69968 100.0  

6.2.5 Nationalities 
The analysis of the participants’ citizenships reveals that the data is collected 

from 19 nationalities. Most of the participants are Saudi nationals (365) accounted 

for 75.3% of the total number of participants (485), the reminder of the cases (120, 

24.7%) are from different nationalities. From the available data(Ministry of 

Education, 2015), 57.02% of academics in higher education in Saudi Arabia are 

Saudi, while 42.98% are non-Saudis. A full description is found in Table 39 below.  

Table 39: participants by nationalities 

Nationalities Frequency Percent Cumulative Percent 
Saudi 365 75.3 75.3 
Egyptian 32 6.6 81.9 
Sudanese 9 1.9 83.7 
Jordanian 11 2.3 86.0 
Algerian 4 .8 86.8 
Tunisian 6 1.2 88.0 
Indian 11 2.3 90.3 
Pakistani 10 2.1 92.4 
American 9 1.9 94.2 
South African 1 0.2 94.4 
Australian 2 0.4 94.8 
Palestinian 2 0.4 95.3 
British 3 0.6 95.9 
Canadian 2 0.4 96.3 
Filipino 2 0.4 96.7 
Yemeni 5 1.0 97.7 
Turkish 2 0.4 98.1 
Lebanese 1 0.2 98.4 
Malaysian 1 0.2 98.6 
Not specified 7 1.4 100.0 
Total 485 100.0  

Data from Ministry of Education report 
Nationality Frequency Percent Cumulative Percent 

Saudi 39896 57.02 57.02 
Non-Saudi 30072 42.98 100.0 
Total 69968 100.0  
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6.2.6 Experience 
There are three dimensions captured by the variable experience within this 

research, namely, experience in higher education, experience in the current 

university, and experience with eLearning systems usage. Participants were asked 

to assess their experience by providing the number of years they were in-service as 

academics. In the technology context, eLearning system usage was measured by 

asking participants to indicate their level of experience, choosing from three 

options: low, moderate, and high level of experience. 

As shown in Table 40, more than half of the participants have more than five years 

of experience in higher education with 130 academics (26.8%) have experience 

range between 5 to 10 years, and 147 participants (30.3%) have more than 10 years 

of experience. Most of academics’ experience in higher education is gained at their 

current universities. The data in Table 40 shows that 350 academics have spent 

more than two years of their academic life at the current university they work for. 

This number corresponds to the number of participants who are Saudi academics 

(see Table 39). As in other government sectors, academic positions in government 

universities are permanent, and moving from one university to another is restricted.      

Table 40: participants by nationalities 

Experience in higher education in general: 
Experience in years Frequency Percent Cumulative Percent 

< 1 year 24 4.9 4.9 
> 1 year and < 3 years 104 21.4 26.4 
> 3 years and < 5 years 80 16.5 42.9 
> 5 year and < 10 years 130 26.8 69.7 
> 10 years 147 30.3 100.0 
Total 485 100.0  

Experience at current University: 
Experience in years Frequency Percent Cumulative Percent 

< 1 year 54 11.1 11.1 
> 1 year and < 2 years 81 16.7 27.8 
> 2 years 350 72.2 100.0 
Total 485 100.0  

Indicate your experience level with eLearning systems: 
Experience level Frequency Percent Cumulative Percent 

low 171 35.3 35.3 
moderate 187 38.6 73.8 
high 127 26.2 100.0 
Total 485 100.0  
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In the context of experience with technology, particularly eLearning systems, 171 

academics (35.3%) say their experience is low, 187(38.6) indicate they have 

moderate experience, and 127 (26.2%) perceived their experience as high . Figure 

29 shows that as the experience in higher education increases, academics’ 

evaluation of their experience with eLearning systems also increases.  

 

 

Figure 29: Individuals’ experience in higher education and experience with eLearning 
systems 

6.2.7 Academic field and rank 
In higher education systems in Saudi Arabia, there are six academics ranks: 

Professor, Associate Professor, Assistance Professor, Lecturer, Teaching Assistant, 

and Language Teacher (Ministry of Education, 2015). For this study, the data 

collected reveals that all the ranks are fairly represented. The frequency and 

percentage of respondents and the total count and percentage of all possible cases is 

provided in the crosstabulation available in Table 41. 

Table 41: Academic field and rank crosstabulation 

Academic field 
Academic Rank 

Total 
Professor Associate 

Professor 
Assistance 
Professor Lecturer Teaching 

Assistant 
Language 
Teacher Other 

Humanities & Social Sciences 21 35 88 50 40 11 0 245 
Natural Sciences 2 10 15 7 4 0 0 38 
Applied Sciences (e.g. 
engineering, computing& IT) 8 25 46 46 25 2 0 152 

Medical & Health Sciences 2 11 20 7 10 0 0 50 
Total 33 81 169 110 79 13 0 485 
Percent 6.80 16.70 34.85 22.68 16.29 2.68 0 100 

Data from Ministry of Education’s report 
 4,012 6,830 21,293 17,061 18,758 1,893 121 69,968 
 5.73 9.76 30.43 24.38 26.81 2.71 0.17 100 
 5.73 15.5 45.93 70.31 97.12 99.83 100  
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6.2.8 Administrative work 
Most of the respondents were from teaching academics with no involvement in 

administrative work (278 cases account for 57.3%). The survey attracted 

participants from the top managements as follows: five responses (1%) are vice-

rector or deputy vice-chancellor, twelve (2.5%) and twenty-eight responses (5.8%) 

are deans and vice deans respectively, and there were forty (8.2%) department 

chairmen/chairwomen and thirty-one (6.4%) centre directors. In total, 23.9% of 

participants are involved in administrative work. Academics who were pursuing 

their education, usually teaching assistants doing their master’s degree or lecturers 

doing PhD, also participated in this study, with the majority (73 cases, 25.2%) 

studying abroad, and 18 participants (15.1%) were studying in Saudi Arabia. 

Table 42: participants by administrative work 

Experience in higher education in general: 

Experience in years Frequency Percent Cumulative Percent 

Vice-rector or deputy vice-chancellor 5 1.0 1.0 

Dean 12 2.5 3.5 

Associate Dean 28 5.8 9.3 

Department chairman 40 8.2 17.5 

Centre director 31 6.4 23.9 

None 278 57.3 81.2 

Studying in KSA 18 15.1 84.9 

Studying Abroad 73 25.2 100.0 

Total 485 100.0  

6.2.9 Region 
As discussed in the sample selection section, the data for this study was collected 

from universities scattered across thirteen administrative divisions of The Kingdom 

of Saudi Arabia, as shown in the map (Ministry of Foreign Affairs, 2010) in Figure 

30 below. 
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Figure 30: Administrative Divisions of The Kingdom of Saudi Arabia 

There is at least one government university in each region, and for some regions 

there are private institutes. For this research, participants from all possible academic 

entities contributed to the final data set used for the analysis. Table 43 shows the 

number of cases from each region from both private and government universities. 

The number of participants is influenced by the allocation for each region during 

the design of the sampling technique such that the larger the allocation is, the 

higher number of responses. For the regions Northern Border, Jizan, and Al-Jouf, 

no participation was expected from the private higher education institutes as the 

data shows no contactable academics in those regions (Ministry of Education, 2015). 

A full description of the all possible cases and allocations are thoroughly described 

in the sampling methods section. 
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Table 43: participants by administrative regions 

Region 
Frequency 

Total Percent Cumulative Percent 
GHE PHE 

Riyadh 120 17 137 28.2 28.2 

Makkah 111 8 119 24.5 52.8 

Madinah 21 2 23 4.7 57.5 

Qasim 24 4 28 5.8 63.3 

Eastern 35 4 39 8.0 71.3 

Asir 27 1 28 5.8 77.1 

Hail 16 1 17 3.5 80.6 

Tabouk 18 1 19 3.9 84.5 

Al-Baha 12 2 14 2.9 87.4 

Northern Border 8 NA 8 1.6 89.1 

Jizan 30 NA 30 6.2 95.3 

Al-Jouf 13 NA 13 2.7 97.9 

Najran 9 1 10 2.1 100.0 

Total 444 41 485 100.0  

Note: GHE; Government Higher Education, PHE; Private Higher Education, NA; data shows that no contactable 
academics in this region 

6.3 CONSTRUCTS DESCRIPTIVE DATA 

This section provides an overview description for each of the twelve factors in the 

final research model. Each factor consists of several underlying items measured 

using a 7-point Likert scale where the answer options are:  7: Strongly disagree, 6: 

Moderately disagree, 5: Slightly disagree, 4: Neutral, 3: Slightly agree, 2: Moderately 

agree, and 1: Strongly agree. The number of each answer option for each factor is 

counted to understand which answer the respondents tend to commonly choose. In 

addition, composite scores are created for each answer option to enable producing 

comparable figures. Further, considering that experience with eLearning systems is 

the moderating variable in this research, the data is visually presented based on four 

categories: pooled data where the full sample is included in the analysis, and the 

other three classifications are the data sets based on the experience level (low, 

moderate, and high). 
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6.3.1 Calculation process 
A chart is produced for each factor, and one chart for the overall data. First, the 

figures to be represented in each chart are calculated. For the overall model, the 

percentage used to establish the chart is calculated using p=y/(i × N), where y is the 

frequency of an answer option for each group across all variables(referred to as 

count in Table 44), i is the total number of underlying items for all constructs(i=49), 

and N is the group sample size(Low=171, Moderate: 187, High: 127 and pooled: 

485). 

Similarly, the data for building each factor’s chart is based on the frequency of each 

answer option in relation to the total possible answers for that factor. Total possible 

answers for each group are calculated using total= i × N, where i is the number of 

items for the construct being investigated, and N is the group sample size (Low=171, 

Moderate: 187, High: 127 and pooled: 485). The full detailed data is provided in 

Appendix E. 

6.3.2 Overall model data 
As discussed above, all responses from the 485 cases comprising this research dataset 

to the twelve factors (49 underlying measuring items) were grouped into seven 

categories. Figure 31 shows that majority of participants tend to choose one of the 

options: Strongly Agree, Agree, and Slightly Agree across all experience levels and 

in the pooled data.  

 

Figure 31: Overall model data by experience level 
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Table 44 shows full details for each response option across the groups. Confirming 

the visual inspection of Figure 31 above, over 80% of the cases chose one of the 

agree options, and of the remaining 20% around 10% chose the disagree options, 

and around 10% provided neutral responses. 

Table 44: Overall model data by experience level 

Answer option 

Data by experience level 

Low Mod. High Pooled 

count % count % count % count % 

Strongly Agree 2757 32.9 3281 35.8 2000 32.1 8038 33.8 

Agree 2917 34.8 3177 34.7 2049 32.9 8143 34.3 

Slightly Agree 1336 15.9 1351 14.7 1107 17.8 3794 16.0 

Total* 751 83.7 697 85.2 528 82.9 1976 84.1 

Neutral 279 9.0 299 7.6 264 8.5 842 8.3 

Slightly Disagree 195 3.3 235 3.3 151 4.2 581 3.5 

Disagree 144 2.3 123 2.6 124 2.4 391 2.4 

Strongly Disagree 2757 1.7 3281 1.3 2000 2.0 8038 1.6 

Total**   7.4  7.2  8.7  7.6 
Total participants (N) 171(35.26%) 187(38.56%) 127(26.19%) 485 

Total possible answers*** 8379 100 9163 100 6223 100 23765 100 
*Total for three answer options” (Strongly Agree, Agree, and Slightly Agree) 
**Total for three answer options” (Strongly Disagree, Disagree, and Slightly Disagree) 
***Total possible answers for each group is calculated using total= i × N. 
Note: The percentage is calculated using P=y/(i × N), where y is the frequency of an answer option for each 
group(count), i is the total number of underlying items for all constructs(i=49), and N is the group sample 
size(Low=171, Moderate: 187, High: 127 and pooled: 485). 

6.3.3 Performance expectancy 
In this study, performance expectancy is defined as the “degree to which faculty 

believes that using eLearning systems is helpful, useful and helps him/her to do 

tasks quickly, and attain gain in learning outcomes”. This factor consists of four 

items that are measured by the 7-point Likert scale. As shown in Figure 32, most of 

the participants agree that using eLearning systems is useful in their academic 

related tasks without any noticeable difference between subgroups. 
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Figure 32: Performance expectancy responses by experience level 

6.3.4 Effort expectancy 
Within this study, effort expectancy refers to “the degree of ease associated with 

the use of eLearning systems: the ease of using the systems, the flexibility of 

interaction, and interaction with eLearning systems is clear and understandable”. 

This factor consists of four items that are measured by 7-points Likert scale. As 

shown in Figure 33, most of the participants agree that eLearning systems are easy 

to use. 

 

Figure 33: Effort expectancy responses by experience level 
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6.3.5 Social influence 
Considering the current study context, social influence is defined as the 

“degree to which a faculty perceives the importance of others believing he or she 

should use an e- Learning system”. This factor consists of two items that are 

measured by the 7-point Likert scale. As shown in Figure 34 most of the 

participants agree that social influence is important determinant in the realm of 

eLearning systems usage. 

 

Figure 34: Social influence responses by experience level 
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the actual use behaviour. Attitude and intention are evaluated using three items for 

each construct, while use is measured by two underlying items. Attitude, intention 

and use are measured by the7-point Likert scale. 

From Figure 35 below, academics in Saudi Arabia show a positive attitude towards 

using eLearning systems 

 

Figure 35: Attitude responses by experience level 
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Strongly Agree” is the most common choice for academics in Saudi Arabia, 

indicating a high behavioural intention to use eLearning systems. Comparing the 

groups, the data shows a great similarity in the responses meaning that regardless 

of their experience level, participants had a positive behavioural intention to use 
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Figure 36: Intention responses by experience level 

Figure 37, on the other hand, shows that answers vary and there is a noticeable 

disagreement among academics in their responses to the questions concerning 

eLearning systems use (ELS Use) across groups. This construct is designed to 

measure whether academics have used or have been using eLearning systems 

extensively. Considering the context of this study, and the fact that eLearning 

systems are relatively new to the Saudi Higher Education section (as discussed in 

Chapter 2), this result is not surprising.  

 

Figure 37: ELS Use responses by experience level 
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Table 45 shows that around 70% of the participants agree that they have used 

eLearning systems in the past, and approximately 20% did not use eLearning 

systems recently. Interestingly, the usage percentage slightly decreases as the 

experience level increases. The possible explanation is that this research examines 

eLearning readiness in a voluntary setting. As this is descriptive of the frequency of 

answers, the relationships and effects are investigated using advanced analysis 

techniques later on this thesis. 

Table 45: ELS Use data by experience level 

Answer option 

Data by experience level 

Low Mod. High Pooled 

count % count % count % count % 

Strongly Agree 97 28.36 114 30.48 50 19.69 261 26.91 

Agree 77 22.51 112 29.95 67 26.38 256 26.39 

Slightly Agree 70 20.47 55 14.71 61 24.02 186 19.18 

Total* 244 71.3 281 75.1 178 70.1 703 72.5 

Neutral 30 8.77 26 6.95 22 8.66 78 8.04 

Slightly Disagree 26 7.60 23 6.15 20 7.87 69 7.11 

Disagree 28 8.19 30 8.02 23 9.06 81 8.35 

Strongly Disagree 14 4.09 14 3.74 11 4.33 39 4.02 

Total**  68 19.9 67 17.9 54 21.3 198 19.5 
Total possible answers*** 342 100 374 100 254 100 970 100 

Total participants 171 187 127 485 
*Total for three answer options” (Strongly Agree, Agree, and Slightly Agree) 
**Total for three answer options” (Strongly Disagree, Disagree, and Slightly Disagree) 
***Total possible answers for each group is calculated using total= i × N. 
Note: The percentage is calculated using P=y/(i × N), where y is the frequency of an answer option for each 
group(count), i is the number of items for ELS use construct(i=2), and N is the group sample size(Low=171, 
Moderate: 187, High: 127 and pooled: 485). 

6.3.7 Job relevance and self-efficacy 
Two external variables were introduced in this research: Job relevance and Self 

efficacy. Job relevance in this study is defined as an academic’s perception regarding 

the degree to which an eLearning system is relevant to managing learning activities. 

This factor consists of two items that are measured by the 7-point Likert scale. This 

factor is conceptualised to investigate how academics assess the relevancy and 

importance of eLearning systems in their jobs. Figure 38 show that participants 
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across all groups see using eLearning system as important and relevant to their 

academic tasks. 

 

Figure 38: Job relevance responses by experience level 

Self-efficacy in turn exhibits similar results, although slightly higher agreement. As 

shown in Figure 39, participants from all subgroups agree that they have the 

technical skills to use technology and they keep up to data with new technologies. 

 

Figure 39: Self efficacy responses by experience level 
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proposed to influence eLearning systems readiness in Saudi Arabia. These factors 

are user satisfaction, information satisfaction, and system satisfaction. Following the 

model refinement process, only information quality, system quality, and users’ 

satisfaction were retained as single constructs. Both information satisfaction, system 

satisfaction, and facilitating conditions were grouped into one single construct 

named (technical satisfaction). Therefore, there are four success and satisfaction 

factors in the final model. 

On the one hand, a similar trend can be noticed from analysing the data for the four 

constructs, such that there is no significant difference between subgroups, and the 

options strongly agree, agree, and slightly agree seem more favourable among 

academics.  On the other hand, it appears that there is uncertainty about the factors 

being investigated, which is evident from the number of neutral responses.  

Figure 40 shows that as experience level increases, the number of neutral and 

negative responses in participants responses to system quality items rises. 

 

Figure 40: System quality responses by experience level 
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Figure 41: Information quality responses by experience level 

Figure 42 indicates that the majority of respondents across all groups have chosen 

“strongly agree” or “agree” in their response to users’ satisfaction measurements. 

This indicates that the academics tend to be satisfied about eLearning systems.  

 

Figure 42: Users satisfaction responses by experience level 
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Figure 43: New factor responses by experience level 

6.4 HYPOTHESES TESTING: 
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relationship between PEE and ATU is found to be significant (β=0.729, C.R. > 1.96, 

P<0.001). Therefore, H2 is supported. 

Hypothesis 3 specifies that effort expectancy (EFE) positively affects faculty’s 

behaviour intention to use eLearning systems(BI). The link between EFE and BI is 

significant (β=0.131, C.R. > 1.96, P<0.01). Therefore, H3 is supported. 

Hypothesis 4 states that effort expectancy (EFE) positively affects faculty’s attitude 

towards the use eLearning systems (ATU). The link between EFE and ATU is not 

significant (β=0.033, C.R. < 1.96, P<0.05). Therefore, H4 is not supported. 

Hypothesis 5 examines the path from effort expectancy (EFE), proposed to 

positively affect faculty’s performance expectancy in the context of eLearning 

systems(PEE). The link between EFE and PEE is significant (β=0.286, C.R. > 1.96, 

P<0.001). Therefore, H5 is supported. 

Hypothesis 6 denotes that Social influence (SO) would positively affect faculty’s 

behaviour intention to use eLearning systems(BI). The link between SO and BI is 

not significant (β=-0.045, C.R. < 1.96, P>0.05). Therefore, H6 is not supported. 

Hypothesis 7 investigates the positive effect of Attitude towards the use eLearning 

systems (ATU) on faculty’s behaviour intention to use eLearning systems(BI). The 

relationship between ATU and BI is significant (β=0.450, C.R. > 1.96, P<0.001). 

Therefore, H7 is supported. 

Hypothesis 8 states that faculty’s behaviour intention (BI) would positively affect 

the use of eLearning systems(USE). The link between BI and USE is found 

significant (β=0.115, C.R. > 1.96, P<0.01). Therefore, H8 is supported. 

Hypothesis 9 also states that job relevance (JR) positively affect faculty’s 

performance expectancy(PEE). The relationship between JR and PEE is significant 

(β=0.472, C.R. > 1.96, P<0.001). Therefore, H9 is supported. 

Hypothesis 10 argues that job relevance (JR) positively affect faculty’s effort 

expectancy(EFE). The link between JR and EFE is significant (β=0.160, C.R. > 1.96, 

P<0.001). Therefore, H10 is supported. 
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Hypothesis 11 suggests that self-efficacy (SE) positively affects faculty’s effort 

expectancy(EFE). The relationship between SE and EFE is found significant 

(β=0.538, C.R. > 1.96, P<0.001). Therefore, H11 is supported. 

Hypothesis 12 similarly suggests that self-efficacy (SE) positively affects faculty’s 

performance expectancy(PEE). However, the relationship between SE and PEE is 

not significant (β=-0.025, C.R. < 1.96, P>0.05). Therefore, H12 is not supported. 

Hypotheses 13 to 20 looks into the interrelationships between factors concerning 

system success(Delone & McLean, 2003), satisfaction (Wixom & Todd, 2005), and 

their possible effect on technology use’ constructs mentioned in H1 to H12. 

Hypotheses 16 to 20 are related to the variables’ relationships with the construct 

that consists of three merged variables based on the result of exploratory factor 

analysis. 

Hypothesis 13 states that information quality (IQ) positively affects faculty’s 

satisfaction about eLearning systems(US). The relationship between IQ and US is 

not statistically significant (β=-0.089, C.R. < 1.96, P>0.05). Therefore, H13 is not 

supported. 

Hypothesis 14 also determines that system quality(SQ) positively affects faculty’s 

satisfaction about eLearning systems(US). Unlike H13, the relationship between SQ 

and US is statistically significant (β=0.367, C.R. > 1.96, P<0.001). Therefore, H14 is 

supported. 

Hypothesis 15 states that users’ satisfaction (US) positively affects faculty’s intention 

to use eLearning systems(BI). The relationship between US and BI is not statistically 

significant (β=0.062, C.R. < 1.96, P>0.05). Therefore, H15 is not supported. 

Hypothesis 16 claims that information quality (IQ) positively affects Perceived 

Quality of eLearning systems (PQoELS). The relationship between IQ and PQoELS 

is statistically significant (β=0.319, C.R. > 1.96, P<0.001). Therefore, H16 is 

supported. 

Hypothesis 17 in a similar manner states that system quality (SQ) positively affects 

Perceived Quality of eLearning systems (PQoELS). As in H16, the relationship 



CHAPTER 6 : QUANTITATIVE DATA ANALYSIS 153 

between SQ and PQoELS is statistically significant (β=0.523, C.R. > 1.96, P<0.001). 

Therefore, H17 is supported. 

Hypothesis 18 examines the direct relationship between the newly generated factor 

with other variables, where it indicates that Perceived Quality of eLearning systems 

(PQoELS) positively affects faculty’s performance expectancy (PEE). The link 

between PQoELS and PEE is not significant (β=0.083, C.R. < 1.96, P>0.05). 

Therefore, H18 is not supported. 

Hypothesis 19 also investigates another relationship related to H18, stating 

Perceived Quality of eLearning systems (PQoELS) positively affects faculty’s effort 

expectancy (EFE). The link between PQoELS and EFE is also not significant 

(β=0.014, C.R. < 1.96, P>0.05). Therefore, H19 is not supported. 

Hypothesis 20, in a similar manner to H18 and H19, concerns the positive effect of 

Perceived Quality of eLearning systems (PQoELS) on the use of eLearning systems 

(USE). The path between PQoELS and USE is statistically significant (β=0.244, C.R. 

> 1.96, P<0.001). Therefore, H20 is supported. 

Hypotheses 21 to 23 are based on the statistical suggestion that these relationships 

will improve the overall fit of the model discussed earlier. These links allow direct 

paths between factors that were no directly related in the original theory and the 

research model. The statistical results are presented here, and the theoretical 

explanation and further investigation of these links is presented in the discussion 

chapter. 

Hypothesis 21 determines that attitude towards the use of eLearning systems (ATU) 

positively affects faculty’s satisfaction with eLearning systems (US). The 

relationship between ATU and US is statistically significant (β=0.582, C.R. > 1.96, 

P<0.001). Therefore, H21 is supported. 

Hypothesis 22 suggests a direct positive relationship between effort expectancy 

(EFE) and the use of eLearning systems (USE). The relationship between EFE and 

USE is statistically significant (β=0.246, C.R. > 1.96, P<0.001). Therefore, H22 is 

supported. 
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Finally, hypothesis 23 also suggests a direct positive relationship between Self-

efficacy (SE) and the use of eLearning systems (USE). The relationship between SE 

and USE is statistically significant (β=0.191, C.R. > 1.96, P<0.001). Therefore, H23 

is supported. 

Table 46 summarises the above-mentioned results. The significance of the 

relationships is denoted by asterisks, and Beta (β) represents the magnitude of the 

relationships. 

Table 46: Final research hypotheses testing 

Hypotheses Number 
Variables 

β C.R. p-value Supported 
Independent Dependent 

H1 PEE BI 0.112 1.451 0.147 No 
H2 PEE ATU 0.729 11.296 < 0.001 Yes 
H3 EFE BI 0.131 2.896 <0 .01 Yes 
H4 EFE ATU 0.033 0.736 0.462 No 
H5 EFE PEE 0.286 4.95 < 0.001 Yes 
H6 SO BI -0.045 -1.079 0.281 No 
H7 ATU BI 0.45 5.557 < 0.001 Yes 
H8 BI USE 0.115 2.603 <0 .01 Yes 
H9 JR PEE 0.472 8.445 < 0.001 Yes 
H10 JR EFE 0.16 3.718 < 0.001 Yes 
H11 SE EFE 0.538 11.917 < 0.001 Yes 
H12 SE PEE -0.025 -0.457 0.648 No 
H13 IQ US -0.089 -1.553 0.12 No 
H14 SQ US 0.367 6.1 < 0.001 Yes 
H15 US BI 0.062 1.134 0.257 No 
H16 IQ PQoELS 0.319 6.471 < 0.001 Yes 
H17 SQ PQoELS 0.523 9.829 < 0.001 Yes 
H18 PQoELS PEE 0.083 1.867 0.062 No 
H19 PQoELS EFE 0.014 0.352 0.725 No 
H20 PQoELS USE 0.244 5.775 < 0.001 Yes 
H21 ATU US 0.582 13.858 < 0.001 Yes 
H22 EFE USE 0.246 4.6 < 0.001 Yes 
H23 SE USE 0.191 3.651 < 0.001 Yes 

Note: US = User Satisfaction, ATU = Attitude towards ELS Use, EFE = Effort Expectancy, β = standardized 
regression weights (path estimate), C.R. =critical ratio (t-value), P = critical (p-value) = significance value. 

Table 47 summarises the factors according to their effect size. More elaboration is 

presented in the discussion chapter (CHAPTER 7).  
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Table 47: factors sorted by effect size 

Predicting satisfaction 
Independent Dependent β 

ATU US 0.582 *** 
SQ PQoELS 0.523 *** 
SQ US 0.367 *** 
IQ PQoELS 0.319 *** 

Effect of external factors 
SE EFE 0.538 *** 
JR PEE 0.472 *** 
SE USE 0.191 *** 
JR EFE 0.16 *** 

Predicting ELS Use 
PEE ATU 0.729 *** 
ATU BI 0.45 *** 
EFE PEE 0.286 *** 
EFE USE 0.246 *** 
PQoELS USE 0.244 *** 
EFE BI 0.131 ** 
BI USE 0.115 ** 

6.5 ASSESSMENT OF EXPERIENCE MODERATING EFFECT 

Following the examination of the research main hypotheses, the moderating effect 

of experience was investigated. Moderating variables may increase or decrease the 

influence of an independent factor on another dependent factor. Within this study, 

as in the original UTAUT, prior experience is proposed to moderate certain 

relationships within the research model. The general hypothesis is proposed such 

that the more users’ exposure to eLearning systems, the relationships between 

selected variables will strengthen or weaken. Experience was suggested to moderate 

the separate effect of three independent constructs on Behavioural Intention (BI), 

namely, Performance Expectancy (PEE), Effort Expectancy (EFE), and Social 

Influence (SO). The relationship between Facilitating Conditions (FC) and ELS Use 

(USE) was also theorised to be moderated by experience. However, since the 

construct FC is grouped with other factors (IS, SS) and named Perceived Quality of 

eLearning systems (PQoELS), the moderating effect of experience on the 

relationship between PQoELS and USE is tested. The detailed hypotheses are stated 

as follows. 

H1a: (PEE > BI): The influence of performance expectancy on 

behavioural intention will be moderated by usage experience, such that 

the effect will be different among the different experience levels (low, 
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moderate, and high), and the effect will be stronger for users with low 

experience. 

H3a: (EFE > BI): The influence of effort expectancy on behavioural 

intention will be moderated by usage experience, such that the effect 

will be different among the different experience levels (low, moderate, 

and high), and the effect will be stronger for users with low experience. 

H6a: (SO > BI): The influence of social influence on behavioural 

intention will be moderated by usage experience, such that the effect 

will be different among the different experience levels (low, moderate, 

and high), and the effect will be stronger for users with low experience. 

H20a: (PQoELS > USE): The influence of Perceived Quality of 

eLearning systems on usage will be moderated by usage experience, 

such that the effect will be different among the different experience 

levels (low, moderate, and high), and the effect will be stronger for 

users with high experience. 

6.5.1 Multigroup analysis process 
To reiterate, the moderating variable experience is captured into three categories 

based on academics’ self-assessment of their experience with eLearning systems: 

Low, Moderate, and High. In the final data set(n=485), participants who perceive 

their experience as low were 171, moderate was chosen by 187, and 127 participants 

assess themselves as high experienced users. The sample size for each group (>100) 

is adequate to produce valid and stable results when using SEM techniques(Hair et 

al., 2006).  To test the before mentioned hypotheses (H1a, H3a, H6a, and 20a), 

Multigroup analysis using AMOS 24 was utilised to investigate measurements 

invariance for the moderating variable: usage experience. First - and in similar 

manner in the CFA process – CFI is examined for all models used in the invariance 

tests to ensure fairly well-fitting models (Byrne, 2010). These models are: The 

baseline model (Configural invariance), the three models, divided based on the 

experience level. The other models are related to the path constrained, resulting in 

an additional four models to be examined for goodness of fit in the process of finding 

noninvariance. Second, the path of interest is then constrained to enable 

comparison of the models. To statistically interpret the hypothesised relationships 
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and investigate models’ invariance, the baseline model (unconstrained model) is 

compared to the model where the path is constrained. Judging from the chi-square 

difference test (Δχ2), a p value less than 0.05 suggests noninvariance in the path 

constrained. However, considering that the value of χ2 is greatly affected by large 

sample sizes and the complexity of the model, which is the case in this study, 

Additional measures were used, as suggested in the literature (Cheung & Rensvold, 

2002). It is recommended that Δχ2  value is set to p value <0.01 instead measuring at 

p value=0.05(Cooper, Gomez, & Aucote, 2007), and the change in CFI(ΔCFI) 

between sub-models is utilised. Cheung and Rensvold (2002) stated that ΔCFI is 

greatly prone to errors and noninvariance can be practically determined if ΔCFI 

value is greater than 0.01. In summary, if Δχ2 is 0.01 or less, and ΔCFI is above 0.01, 

then a statistical conclusion can be yielded that the path indeed differs across 

groups. If the above assumptions are passed, the path weight (Beta value) can be 

investigated to determine if the link is significant for groups being compared (p 

value), and whether the weight changes substantially based on groups. This is using 

similar criteria applied in the main research hypotheses testing performed prior to 

the multigroup related hypotheses. 

6.5.2 Models fit assessment 
Two goodness of fit indices (CFI > 0.90 and RMSEA <0.08) were checked to assess 

the suitability of the data for simultaneous multigroup analysis. Table 48 

summarises the assessment result for the different variances of the models (9 

subgroups). The group-based models, categorised based on experience level, yielded 

fairly well-fitting models (CFI > 0.90 and RMSEA <0.08). The CFA value for the 

high experienced group (n=127) is 0.899, however the difference below the 

threshold of 0.90 is considered negligible. Overall, the subgroups were considered 

tenable for further analysis. 
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Table 48: Subgroups fit check 

 CFI RMSEA 
Group-based models 

Low experienced (N=171) 0.906 0.076 
Moderate experienced(N=187) 0.915 0.068 
High experienced(N=127) 0.899 0.079 

Full-models 
Configural invariance (baseline model) 0.929 0.043 
Fully Constrained 0.929 0.042 

Path-based models 
PEE → BI 0.924 0.043 
EFE → BI 0.923 0.042 
SO → BI 0.912 0.043 
PQoELS → BI 0.926 0.043 
CFI: comparative fit index; RMSEA: Root Mean Squared Error of Approximation 

6.5.3 Testing the moderating effect of experience 
After multigroup analysis was theoretically introduced and required determinants 

established, the statistical results assisted in hypotheses testing, as presented as 

follows. 

First, the results presented in Table 49 reveal that both the change in chi-square 

(Δχ2), and the change in CFI (ΔCFI) suggest there is non-invariance across the 

subgroups (ΔCFI > 0.01, Δχ2(120) = 158.94, p value <0.01). This finding indicates 

that indeed the relationships between some constructs may be moderated by 

experience. Therefore, hypotheses H1a, H3a, H6a, and 20a were investigated.  

Table 49: Simultaneous multigroup analysis 

  χ2 df Δdf Δχ2 CFI ΔCFI 
Group-based models 

Low experienced (N=171) 2168.305 1087       
Moderate experienced(N=187) 2026.619 1087       

High experienced(N=127) 1935.599 1087       
Full-models 

Configural invariance (baseline model) 6131.373 3261    0.929   
Fully Constrained 6290.309 3381 120 158.94** 0.918 0.012 

Path-based models 
PEE → BI 6133.667 3263 2 2.29# 0.924 0.005 
EFE → BI 6137.918 3263 2 6.55* 0.912 0.017 
SO → BI 6133.045 3263 2 1.67# 0.923 0.006 

PQoELS → USE 6132.555 3263 2 1.18# 0.926 0.003 
* p <0.05; # insignificant value (p >0 .05); 

Second, as a sequence to the findings mentioned in first above, the moderating 

influence of experience level of the relationship between Performance Expectancy 

(PEE) and Behavioural Intention (BI) was investigated. The related hypothesis 

states that: 
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H1a: The influence of PEE on BI will be moderated by usage 

experience, such that the effect will be different among the different 

experience levels (low, moderate, and high), and the effect will be 

stronger for users with low experience. 

The link between PEE and BI without the moderating effect of experience 

(hypothesis 1) was not significant. It was not expected that the moderating variable 

would impact this result, such that the path will change depending of the level of 

experience. This is evident from the insignificant value of the change in chi square 

(Δχ2(2) = 2.29, p value > 0.05) and the change in CFI (ΔCFI <=0.01). Therefore, the 

claim that the link between PEE and BI differs across the groups was not statistically 

supported and H1a was therefore rejected. Thus, exploring whether the effect is 

higher in the less-experienced academics could not be performed. Table 50(Page 

161) summarises the path weight for each subgroup. 

Third, the moderating influence of experience level of the relationship between 

Effort Expectancy (EFE) and Behavioural Intention (BI) was investigated. The 

related hypothesis states that: 

H3a: The influence of effort expectancy on behavioural intention will 

be moderated by usage experience, such that the effect will be different 

among the different experience levels (low, moderate, and high), and 

the effect will be stronger for users with low experience. 

The link between EFE and BI without the moderating effect of experience 

(hypothesis 2) was found to be significant. Therefore, it was appropriate to examine 

whether the moderating variable would impact this result, such that the path will 

change depending of the level of experience. This result reveals that the change in 

the value of chi square and the change in CFI is indeed significant (Δχ2 (2) = 6.55, p 

value < 0.01, ΔCFI >0.01). Therefore, the path between EFE and BI is not invariant 

across the groups, leading to H3a being partially supported. Hence, the path weights 

were candidates for further analysis to determine if the link is stronger for a certain 

group. As can be observed from Table 50, the link between EFE and BI is significant 

(p value <0.05) for the three groups, low, moderate, and high experienced 

academics. However, the effect (β) can be classified medium for the three groups 
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suggesting that although EFE is a significant predictor of BI, there is no statistical 

evidence that the affect is stronger for low-experienced users. Therefore, H3a was 

rejected. 

Fourth, the moderating influence of experience level of the relationship between 

Social Influence (SO) and Behavioural Intention (BI) was investigated. The related 

hypothesis states that: 

H6a: The influence of social influence on behavioural intention will be 

moderated by usage experience, such that the effect will be different 

among the different experience levels (low, moderate, and high), and 

the effect will be stronger for users with low experience. 

Similar to the case of H1, SO was not a significant predictor of BI in the pooled 

sample. After the data was categorised based on experience level, the link from SO 

to BI is invariant across groups (Δχ2(2) = 1.67, p value > 0.05) and the change in CFI 

(ΔCFI <=0.01)). Examining the effect size across groups (Table 50) does not show a 

noticeable change. Therefore, H6a was not supported. 

Finally, the moderating influence of experience level of the relationship between 

the composite new factor (Perceived Quality of eLearning systems) and ELS Use (Use) is 

investigated. The related hypothesis is: 

H20a: The influence of PQoELS on usage will be moderated by usage 

experience, such that the effect will be different among the different 

experience levels (low, moderate, and high), and the effect will be 

stronger for users with high experience. 

In the pooled sample, PQoELS (resulted from combining three distinct constructs) 

was shown to be a significant predictor of ELS Use with medium effect (B>0.10, p 

value <0.001). The level of experience did not modify the effect size, and high p 

value is still present for all groups. Despite the weight for the group of with 

moderate level of experience, there was no statistical evidence to prove that there 

is no invariance in the path between PQoELS and ELS Use across groups (Δχ2(2) = 

1.18, p value > 0.05) and the change in CFI (ΔCFI <=0.01). Therefore, H20a was not 

supported. 
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Table 50: Hypotheses testing with the moderating effect of experience 

Predicting Behavioural Intention to use (Dependent variable) 

H# Variable1 
Experience level 

Pooled data(N=485) Low Moderate High 
β C.R. SMC2 β C.R. SMC3 β C.R. SMC3 β C.R. SMC3 

 PEE 0.112 1.451# 
0.404 

0.117 1.588# 0.42 0.127 1.588# 0.393 0.088 0.127# 0.506 
 EFE 0.131 2.896** 0.114 2.515* 0.382 0.10 2.515* 0.396 0.115 2.515* 0.518 
 SO -0.045 -1.079# -0.056 -1.454# 0.426 -0.056 -1.454# 0.397 -0.065 -1.454# 0.501 

Predicting ELS Use (Dependent variable) 
 PQoELS 0.244 5.775*** 0.313 0.239 5.564*** 0.39 0.234 5.564*** 0.355 0.22 5.564*** 0.209 

1Represents independent variables 
2One SMC value for each of BI and ELS Use in the pooled data as no path is constrained 
3SMC value for BI and ELS Use differs depending on the path being constrained 

Further exploration of the descriptive statistics for the reveals that experience does 

not moderate the hypothesised relationships between certain constructs within the 

research model. Table 51 presents four types of descriptive data, namely, Mean, 

Standard Deviation, Skewness, and Kurtosis. The values for each type preserve 

noticeable consistency across the groups, indicating minimal differences in relation 

to each groups’ responses to the research questionnaire. 

Table 51: Descriptive statistics moderated by experience 

Variables 
Experience level 

Pooled data(N=485) Low Moderate High 
M SD SK K M SD SK K M SD SK K M SD SK K 

PEE 6.23 2.62 1.10 0.71 6.36 2.58 0.76 -0.41 6.01 2.66 1.57 2.49 6.38 2.60 0.88 -0.12 
EFE 7.50 3.32 1.04 1.78 7.47 3.00 0.42 -0.61 7.42 3.38 1.29 2.72 7.66 3.64 1.18 2.08 
SO 4.68 2.16 0.89 0.90 4.58 1.98 0.75 0.64 4.68 2.28 0.93 0.62 4.83 2.21 0.93 1.48 
IS 4.52 2.10 1.74 4.62 4.49 1.95 1.25 1.40 4.56 2.17 1.48 2.01 4.49 2.20 2.57 11.15 

USE 5.66 3.35 0.90 -0.12 5.71 3.41 0.86 -0.15 5.35 3.34 1.08 0.19 6.06 3.27 0.75 -0.30 
Notes: M = mean; SD = standard deviation; SK = skewness; K = kurtosis. 
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 : EXPLANATORY PHASE AND DISCUSSION OF FINDINGS 

7.1 CHAPTER STRUCTURE 

This chapter presents the qualitative explanatory phase of this research. The 

demographics of participants is presented first. Second, the chapter includes a brief 

summary of the quantitative results and the need for the qualitative follow-up.  

Then the results from both open-ended questions and semi-structured interviews 

are presented and discussed. The chapter concludes with a summary of the 

qualitative findings.  

7.2 PARTICIPANT DEMOGRAPHICS  

Thirty-two academic members were involved in the follow up qualitative study; 23 

completed the open-ended questions and 9 were interviewed. The open-ended 

survey was sent to 39 participants who indicated their willingness to be part of the 

follow up study during the quantitative survey. Twenty completed all the open-

ended questions (51%), and three did not respond to some items (8%). All cases 

were deemed appropriate and used for the analysis as qualitative text extracted 

provided details on the relationships being investigated, and not answering a 

question would not affect the analysis. For the semi-structured interviews; 15 

individuals were identified and invited to participate; however, data saturation was 

reached after nine interviews were conducted. The researcher therefore concluded 

the qualitative data collection and commenced the overall analysis of the data 

collected. 

As shown in Table 52, the distribution of sampled cases shows a reasonable 

coverage. There are representative participants from all the different demographics’ 

categories. Noticeably, however, there were no cases where a participant had less 

than one-year experience as an academic. Further, all participants had prior 

experience with eLearning systems except for one case who had no previous 

interaction with eLearning systems. Having this diversity within participants 

enriched the quality of the data collected and provided different points of views on 

the subject being investigated.  
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Table 52: Participant information for the qualitative study   

  Method of collection Total participants 
  Open-ended interviews 

Item Demographics Frequency Percent Frequency Percent Frequency Percent 
Gender Male 10 43.5 5 55.6 15 46.9 

Female 13 56.5 4 44.4 17 53.1 
   Total 23 100 9 100 32 100 
Organisation Government Universities 18 78.3 7 77.8 25 78.1 

Private Higher Education 5 21.7 2 22.2 7 21.9 
   Total 23 100 9 100 32 100 
age Less than 25 years’ old 1 4.3 - - 1 3.1 

25 to 30 years’ old 2 8.7 2 22.2 4 12.5 
30 to 40 years 7 30.4 2 22.2 9 28.1 
40 to 50 years 8 34.8 3 33.3 11 34.4 
above 50 years’ old 5 21.7 2 22.2 7 21.9 

   Total 23 100 9 100 32 100 
Experience 
in higher 
education 
  

Less than 1 year - - - - - - 
More than 1 year and less than 3 years 1 4.3 2 22.2 3 9.4 
More than 3 years and less than 5 years 5 21.7 2 22.2 7 21.9 
More than 5 years and less than 10 years 10 43.5 3 33.3 13 40.6 
More than 10 years 7 30.4 2 22.2 9 28.1 

 Total 23 100 9 100 32 100 
Academic 
Rank 

Professor 1 4.3 1 11.1 2 6.3 
Associate Professor 4 17.4 2 22.2 6 18.8 
Assistant Professor 7 30.4 3 33.3 10 31.3 
Lecturer 9 39.1 2 22.2 11 34.4 
Instructor 2 8.7 1 11.1 3 9.4 

   Total 23 100 9 100 32 100 
academic 
field 

Humanities & Social Sciences 8 34.8 3 33.3 11 34.4 
Natural Sciences 6 26.1 2 22.2 8 25.0 
Applied Sciences (e.g. engineering, 
computing& IT) 4 17.4 2 22.2 6 18.8 

Medical & Health Sciences 5 21.7 2 22.2 7 21.9 
   Total 23 100 9 100 32 100 
Experience 
with 
eLearning 
systems in 
years 

Have not used an LMS 1 4.3 - - 1 3.1 
Less than a year 3 13.0 - - 3 9.4 
1- 3 years 7 30.4 2 22.2 9 28.1 
3-5 years 8 34.8 4 44.4 12 37.5 
More than 5 years 4 17.4 3 33.3 7 21.9 

 Total 23 100 9 100 32 100 
Administrati
ve work 

Vice rector or deputy vice chancellor - - - - - - 
Dean 2 8.7 1 11.1 3 9.4 
Associate Dean 3 13.0 0 0.0 3 9.4 
Department chairman 3 13.0 2 22.2 5 15.6 
Centre director 1 4.3 - - 1 3.1 
None 14 60.9 6 66.7 20 62.5 

   Total 23 100 9 100 32 100 

7.2.1 Cases profile 
To assist with data analysis, every case was assigned a code. This code was later used 

whenever the associated case was mentioned in the analysis. Table 53 below lists 

all academic members involved in the semi-structured interviews and provides the 

demographic profile that can be useful for understanding the relationship between 

members’ background and their responses. 



CHAPTER 7 : EXPLANATORY PHASE AND DISCUSSION OF FINDINGS 164 

 

Table 53: Participant profile - semi-structured interviews 
Case code* Gender Organisation Age range Experience** Academic rank Administrative work 

Humanities & Social Sciences 
Experience with LMS: > 5 years  

iC1 Male Government > 50 years > 10 years Professor None*** 

Experience with LMS: 3-5 years  

iC4 Female Private > 50 years > 10 years Associate Professor None 

Experience with LMS: 1- 3 years  
iC9 Male Private 40 - 50 years > 5 years and < 10 years Assistance Professor None 

Natural Sciences 
Experience with LMS: 1- 3 years  

iC7 Male Government 40 - 50 years > 5 years and < 10 years Assistance Professor Dean 

Experience with LMS: 3-5 years  

iC3 Female Government 25 - 30 years > 1 year and < 3 years Lecturer None 

Applied Sciences (e.g. engineering computing& IT) 
Experience with LMS: 3-5 years  

iC8 Female Government 30 - 40 years > 3 years and < 5 years Instructor None 

Experience with LMS: > 5 years > 5 years 

iC2 Male Government 30 - 40 years > 3 years and < 5 years Assistance Professor Department chairman 

Medical & Health Sciences 
Experience with LMS: 3-5 years  

iC5 Male Government 25 - 30 years > 1 year and < 3 years Lecturer None 

Experience with LMS: > 5 years  
iC6 Female Government 40 - 50 years > 5 years and < 10 years Associate Professor Department chairman 

*Cases are not sorted as in the order of the interview. The list is categorised according to participants’ academic field and 
experience using eLearning systems.  
**Measures members’ experience in higher education. 
***None means that member is teaching only. 

Similarly, case profile was developed for participants completed the open-ended 

questionnaire as shown in Table 54 next page. 
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Table 54: Participant profile – open-ended questions 
Case code* Gender Organisation Age range Experience** Academic rank Administrative work 

Humanities & Social Sciences 
Experience with LMS: > 5 years 

opC1 Male Government 40 - 50 years > 5 years and < 10 years Assistance Professor None*** 

opC9 Male Government > 50 years > 10 years Professor Department chairman 

opC17 Male Private 40 - 50 years > 10 years Assistance Professor Associate Dean 
Experience with LMS: 3-5 years 

opC3 Male Government > 50 years > 10 years Associate Professor Dean 

opC4 Female Private 40 - 50 years > 5 years and < 10 years Associate Professor Associate Dean 

Experience with LMS: 1- 3 years  

opC12 Female Government 40 - 50 years > 10 years Assistance Professor Department chairman 

opC22 Female Private > 50 years > 10 years Associate Professor Dean 

opC23 Female Government 30 - 40 years > 3 years and < 5 years Lecturer None 

Natural Sciences 
Experience with LMS: Have not used LMS 

opC2 Female Government 40 - 50 years > 5 years and < 10 years Assistance Professor Department chairman 

Experience with LMS: 1- 3 years 
opC6 Female Government 25 - 30 years > 3 years and < 5 years Instructor None 

opC18 Female Government 30 - 40 years > 5 years and < 10 years Lecturer None 
Experience with LMS: 3-5 years 

opC11 Female Government 40 - 50 years > 10 years Assistance Professor None 

opC14 Male Government 25 - 30 years > 3 years and < 5 years Lecturer None 

Experience with LMS: > 5 years 
opC20 Female Government 30 - 40 years > 5 years and < 10 years Lecturer None 

Applied Sciences (e.g. engineering computing& IT) 
Experience with LMS: Less than a year 

opC5 Female Government < 25 years > 1 year and < 3 years Instructor None 

Experience with LMS: 3-5 years 
opC7 Male Private 40 - 50 years > 5 years and < 10 years Lecturer None 

opC15 Female Government 30 - 40 years > 5 years and < 10 years Lecturer Associate Dean 
Experience with LMS: 1- 3 years 

opC10 Male Government 40 - 50 years > 5 years and < 10 years Assistance Professor None 
Medical & Health Sciences 

Experience with LMS: 3-5 years 
opC8 Female Government > 50 years > 10 years Associate Professor None 

opC19 Male Government 30 - 40 years > 5 years and < 10 years Lecturer Centre director 
Experience with LMS: 1- 3 years 

opC13 Male Private > 50 years > 5 years and < 10 years Assistance Professor None 
Experience with LMS: Less than a year 

opC16 Female Government 30 - 40 years > 3 years and < 5 years Lecturer None 

opC21 Male Government 30 - 40 years > 3 years and < 5 years Lecturer None 
*Cases are not sorted as form the data collection. The list is categorised according to participants’ academic field and 
experience using eLearning systems.  
**Measures members experience in higher education. 
***None means that member is teaching only. 
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7.3 THE QUALITATIVE DATA ANALYSIS 

The research objective is to explain any unusual results from the quantitative study 

through a qualitative inquiry. In summary, eight of the main hypotheses were not 

supported by the quantitative analysis, which shows some inconsistency with 

previous studies. In this research, behavioural intention to use eLearning systems 

(BI) is a dependant variable that is assumed to influence the actual use of eLearning 

systems. Performance expectancy (PEE), social influence (SO), user satisfaction 

(US) are hypothesised – with other variables – to contribute to academics’ 

behavioural intention. However, there is no statistical ground to argue that PEE, 

SO, and US are determinants for BI. Similar situations arise for the links between 

effort expectancy (EFE) and attitude, self-efficacy (SE) and performance expectancy 

(PEE), information quality (IQ) and user satisfaction (US), and finally the 

relationship between perceived quality of eLearning systems (PQoELS) and both 

EFE and PEE. 

In addition, the quantitative findings suggest new relationships to be introduced to 

the model in which the use of eLearning systems is directly affected by other 

constructs, which was not hypothesised in the original research model. To improve 

the model, the statistical analysis led to introduce three links between constructs. 

As the model comprises three different theories, a new path is suggested that the 

attitude of an academic affects his/her satisfaction about eLearning systems. 

Interestingly, self-efficacy (SE) and effort expectancy (EFE) were found to be 

directly affecting the actual use of eLearning systems, creating a fertile link to the 

actual use instead of the indirect effect hypothesised. Table 55 lists the results from 

quantitative stage to be to be more fully explored and explained through the 

qualitative phase of the study. 
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Table 55: Final research hypotheses testing 

Hypothesis number 
Variables 

Independent Dependent 

Unsupported relationships from the quantitative results 
H1 PEE BI 

H4 EFE ATU 

H6 SO BI 

H12 SE PEE 

H13 IQ US 

H15 US BI 

H18 PQoELS PEE 

H19 PQoELS EFE 

New links suggested by quantitative results 
H21 ATU US 

H22 EFE USE 

H23 SE USE 

Note: US = User Satisfaction, ATU = Attitude towards ELS Use, EFE = Effort Expectancy, PQoELS = Perceived 
Quality of eLearning systems, PEE= performance expectancy, BI= Behavioural Intention, SO = Social Influence, 
IQ = Information Quality 

Further, the moderating effect of prior experience was found to be a non-significant 

variable in determining Saudi academics’ readiness for eLearning systems. Prior 

experience was initially hypothesised to have a moderating effect on four 

relationships presented in Table 56. The assumption was that prior experience had 

a moderating effect on the four links between the constructs (PEE > BI, EFE > BI, 

SO > BI, and PQoELS > BI), and when this occurs, the more experience an academic 

gains while using eLearning systems, the stronger the relationships will be. There 

was, however, no evidence from the quantitative findings to support this position. 

Table 56: Hypotheses testing with the moderating effect of experience 

Predicting Behavioural Intention to use (Dependent variable) 

H# Variable1 Experience level 
Pooled data(N=485) Low Moderate High 

 PEE Not significant across all groups 
 EFE Significant link across all groups, however no evidence for stronger effect size in any group   
 SO Not significant across all groups 

Predicting ELS Use (Dependent variable) 
 PQoELS Significant link across all groups, however no evidence for stronger effect size in any group   

Note: EFE = Effort Expectancy, PQoELS = Perceived Quality of eLearning systems, PEE= performance expectancy, SO = 
Social Influence 
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The qualitative study was undertaken to investigate the above-mentioned findings 

and to comprehensively address the research question: “Can there be an adaptable 

and diffusible model developed to capture eLearning readiness factors in Saudi 

higher education context?”. As discussed in the qualitative design section, 

qualitative data was collected in two forms: open-ended questions (administered 

online) and semi-structured interviews.  Both data collection tools were used to 

further explain the quantitative findings. 

The qualitative part of this research is structured based on the result from the 

quantitative analysis. In particular, the weak relationships between factors, and the 

suggested new links informed the qualitative follow up study. The open-ended 

questions were designed in a way that participants are able to comment on 

relationships between the research constructs. They were asked to explain whether 

a certain factor is a significant contributor and to provide a ground to another factor, 

and its relevance to the research topic; eLearning readiness in Saudi Arabian higher 

education. 

7.4 FINDINGS FROM THE QUALITATIVE DATA  

The nature of the qualitative study adopted in this research enabled the participants 

in both the open-ended question and the semi-structured interviews to convey 

their views related to factors influencing academics’ readiness for eLearning 

systems. There were several issues raised during the interviews, and some others 

were briefly mentioned in the response to questions within the open-ended survey. 

Academic members proposed several eLearning readiness inhibitors and enabling 

factors. Upon the analysis of each case and across the cases from the qualitative data, 

seven themes emerged: awareness, Policy and legislation, top management support, 

infrastructure and technical support, students’ readiness, training, and content 

readiness. Table 57 presents the cross analysis of all cases and show the themes’ 

frequencies and the priority for the participants.  Overall, Awareness was the most 

discussed theme (78.1% of the cases), and all other themes were mentioned 

frequently ranging from 40.60% for content readiness to 68.8% for policy and 
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legislation. The description of each theme and possible relevance to the quantitative 

results follows. Full analysis provided in Appendix G. 

Table 57: Themes frequency and priority 

Theme Frequency Percent Relevance to 

Awareness 25 78.10% 

Effort expectancy, social 
influence, user satisfaction, 
attitude towards eLearning 
systems 

Policy and legislation 22 68.80% 

Effort expectancy, users’ 
satisfaction, attitude, 
behavioural intention, 
actual use 

top management support 20 62.50% 
Effort expectancy, 
behavioural intention, 
actual use. 

Infrastructure and technical support 19 59.40% 
Behavioural intention, 
attitude, actual use, usage 
experience 

students’ readiness 17 53.10% Attitude, behavioural 
intention, actual use, 

Training 15 46.90% Actual use 

content readiness 13 40.60% Actual use, usage 
experience 

7.4.1 Awareness 
The most frequently occurring theme amongst participants was awareness (78.1%). 

Academics participating in the qualitative study believe that the level of awareness 

can be vital in ones’ decision to adopt eLearning technology. Most of the cases (25 

cases) mentioned that there is a noticeable lack of awareness among all stakeholders 

about the tangible benefits from adopting eLearning systems. One participant (case 

iC3) suggested that “level of awareness among academics may posits the low level 

of use”, and this opinion was seconded by another academic (case iC2) who 

commented “awareness is a potential challenge for universities when setting up 

eLearning systems”. 

Overall, the majority of participants agreed that the success of eLearning systems 

initiatives will be greatly impacted by the level of awareness within organisations. 

The higher the level of awareness, the better chance that users’ will use the systems 

and adopt them in their jobs. The lack of it, however, “would slow down e-readiness 

as individuals are most likely to hesitate to change from traditional way of teaching 

to IS [information system] based style” one participant said (Case iC6).  
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Spreading awareness of eLearning systems was seen as another significant 

accelerator of e-readiness.  opC8 commented that “spreading the culture of using 

eLearning systems, and its enormous benefits for the higher education society is one 

of the most important factors. Through raising the level of awareness, academics’ 

experience with eLearning systems can be enhanced, as it is one of the encouraging 

enablers that may facilitate or accelerate the use of eLearning systems. The 

participants on the whole demonstrated that improving academics’ and students’ 

level of awareness is the responsibility of the top management in the first place, and 

equally important the qualified academics should also contribute to this via 

encouraging their colleagues and students to realise the benefits of eLearning 

systems. Further, participants felt that improving users’ knowledge about eLearning 

systems would influence their attitude towards such systems and increase their 

satisfaction. More importantly, users will gain more confidence and encourage each 

other to effectively adopt eLearning initiatives. 

7.4.2 Policy and legislation 
The second highlighted theme identified from the qualitative data was policy and 

legislation, mentioned in 68.80% of the cases. Academics highly advocated that 

there was an absence of clear policy and legislations about the use of eLearning 

systems at both government and organisational level. The existing policies were 

deemed ineffective and did not cover all necessary aspects of information systems 

use, particularly in organisations like universities. Furthermore, even these existing 

policies and legislations were not complied with, and there is a clear lack of 

competency within universities to comprehend such legislation, improve it, and act 

upon it. For example, there were mixed opinions when participants were asked 

whether it is voluntary or compulsory to use eLearning systems at their institute. 

Most (89%) academics said it was up to them to use eLearning systems or not. As 

one said; “the eLearning system is voluntary however I think it should be 

compulsory with proper regulations” (Case iC1). For example, many participants 

explained that proper regulations must define what should those who use eLearning 

systems voluntarily get as incentives. Case iC5 note that currently, “I do more 
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efforts in using eLearning systems, yet my efforts are not appreciated, and both users 

and non-users are evaluated the same”. This point of view was confirmed by many 

interviewees who asserted that their experience with eLearning systems can be 

enhanced when there are well-defined policies that encourage more use of 

eLearning systems. To conclude, academics were concerned that the policy and 

legislation factor can undermine any efforts to get them eLearning ready, and to 

accelerate the readiness process there must be effective policy and legislation in 

place. In particular, they believed that clear policy and legislation would improve 

academics satisfaction regarding eLearning systems and assist them to make 

informed decisions regarding the use of eLearning systems. Further, the qualitative 

findings suggest that well-defined standards and regulations could build a positive 

culture within organisations where users will improve their technical competency, 

encourage other members within their organisation to adopt available systems, and 

involve the users in the implementation process.   

7.4.3 Top management support 
The lack of top management support was a concern among academics (mentioned 

in 62.50% of the cases). During the interviews, some felt that their readiness was 

affected due to the lack of support from executives in their universities, and the 

underestimation of eLearning systems potentials. Some argued that the use of 

eLearning systems should be initiated from the top management and encouraged. 

The current use of eLearning systems, according to interviewees, is left to 

individuals’ efforts. This, due to the absence of top management support, may make 

academics stop using the systems, or make them feel that such systems are not useful 

within their institutes.  When asked, case iC1 said “if there was no clear vision from 

the university management, including support and motivation, I might stop using 

it [eLearning systems] completely”. The support from top management, others 

argued, is essential to improve the experience of using eLearning systems and would 

enhance the use rate among academics. 
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7.4.4 Infrastructure and technical support 
During the interviews, there was a common concern among academics (59.40%) in 

relation to the infrastructure and technical support and its impact on their 

willingness to use eLearning systems. One participant said (Case iC5) “poor 

infrastructure makes me not to use eLearning systems”. Almost all participants  

agreed that a major reason behind not using eLearning systems, or for stopping 

using eLearning, is the absence of proper infrastructure.  Lack of sufficient 

infrastructure, such as internet connection and speed, devices and network, will 

have an impact on academics’ readiness.  They believed it will influence members’ 

experience with eLearning systems, and will affect their attitude, satisfaction, and 

slow down the adoption of eLearning systems. “When excellent infrastructure is in 

place, I will have a positive attitude towards eLearning systems, and I will be ready 

to use it in daily bases”, remarked Case iC1. In terms of technical support, 

participants suggest that it is one of the factors that may help to enhance and 

develop the use of eLearning systems amongst academics. The findings provide 

evidence that technical support plays vital role in eLearning readiness amongst 

academic. In addition to top management support and policies, “good technical 

support is required, and lack of it will defiantly slow eLearning readiness”, one 

participant (Case iC6) said when responding to the question about the support that 

is needed the most.  

7.4.5 Student readiness 
There was a sense of lack of students’ readiness for eLearning systems amongst 

academics (53.1% of the cases).  One participant (case iC4) said, “lack of students’ 

readiness will significantly slow down the eLearning readiness at all levels, and 

therefore it must be investigated”. Regarding the influence of training, interviewees 

stressed the necessity to include students in any training programs and spread the 

awareness of eLearning systems amongst them. Students readiness to engage in 

eLearning environment “is essential for us [academics], and them [students] being 

not ready will jeopardise any efforts to adopt eLearning systems” (Case iC6). 

Overall, academics express their willingness to use eLearning systems if their 
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students are ready, trained, and aware of such systems. Moreover, students’ 

readiness is a supporting factor that contributes to positive attitudes towards such 

systems and encourages academics to improve their self-efficacy. 

7.4.6 Training 
The importance of training was frequently emphasised during the interviews 

(46.90%). When asked how academics experience with eLearning systems can be 

enhanced, and the encouraging factors that may facilitate or accelerate the use of 

eLearning systems, training and professional development was particularly 

prominent. It was one kind of support they feel they need the most. In fact, a 

common theme in the qualitative data concerning training was that lack of training 

was a barrier that would slow down eLearning readiness (85%). Proper training, 

however, was proposed to improve users’ satisfaction about eLearning systems. 

Whilst a minority of interviewees mentioned that training and professional 

development is the members’ responsibility (3 cases), all agreed that training must 

be part of a successful implementation of eLearning systems’ initiative.  When asked 

about the factors that may negatively impact e-readiness, one interviewee said (case 

iC7) “Professional development for the faculty both in technical skills and 

pedagogy”, and another participant commented “Lack of faculty who are trained 

how to respond to technical issues brings potential challenges universities may face 

when setting up eLearning systems”. 

Training for students was also a concern for academics; case iC1 argues that “I like 

the use of eLearning systems, as I am not restricted to a geographical location or a 

certain time, I can use different technologies such as virtual classrooms, multimedia 

platforms, and evaluation methods. However, I totally did not like the lack of 

training among my students which make me hesitant to use these systems.” 

Educating and training students was seen by academics as a vital enabler for their 

eLearning readiness. 

7.4.7 Content readiness 
Interestingly, another important determinant of e-readiness from the academics’ 

point of view was whether the content is ready to be used in eLearning 
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environments, (mentioned by 40.6% of the participants). Establishing digital 

repositories for all subjects which academics and students alike can access and use 

during classes is seen as a key enabler for eLearning readiness within organisations. 

A general cause of hesitation to use eLearning systems as evident from the 

qualitative data was the introduction of information systems without digitising the 

contents being taught, assuming the traditional courses can be transformed easily 

into online platforms. One interviewee when asked to describe her experience with 

eLearning systems said: “The thing I disliked the most about the use of eLearning 

systems, and I think my students too, is that there was no interactive content. It 

was simply the paper-based course converted to PDF which they probably need to 

print anyway” (Case iC3). Other academics believe it was even impossible to utilise 

eLearning systems due to the nature of courses being taught. One comment was 

that “even if eLearning systems were useful and easy for me, it would be a waste of 

my time as well as my students to use them for content delivery. As I don’t have 

the material digital-ready I would probably stay away” (Case iC5). To sum up, there 

is, to a large extent, agreement amongst participants that content readiness is a 

contributing variable towards eLearning readiness. 

7.5 SYNTHESIS DISCUSSION 

7.5.1 Performance expectancy (PEE) 
Performance expectancy was defined in this research as the “degree to which 

faculty believes that using eLearning systems is helpful, useful and helps him/her to 

do tasks quickly and attain gain in learning outcomes”. Performance expectancy 

was hypothesised to positively influence faculty’s behaviour intention to use 

eLearning systems (BI), and similarly have a positive impact on faculty’s attitude 

towards the use eLearning systems(ATU). Performance expectancy related links is 

depicted in Figure 44. 
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Figure 44: performance expectancy related hypotheses 

Overall, the findings suggested that performance expectancy did not influence 

behavioural intention. On the other hand, attitude was influenced by performance 

expectancy. Both results are discussed as follows. 

7.5.1.1 The influence of Performance expectancy on behavioural intention 

The first hypothesis (H1) within the research model states that performance 

expectancy(PEE) positively affect faculty’s behaviour intention to use eLearning 

systems(BI). Statistically, the path between PEE and BI was not significant (β=0.112, 

C.R. < 1.96, P>0.05). Therefore, the conclusion based on the quantitative analysis 

was that H1 was not supported. This is contrary to the findings from several other 

studies(Tarhini, Hone, & Liu, 2013; Uğur & Turan, 2018; Venkatesh, Morris, Davis, 

& Davis, 2003a; Venkatesh, Thong, & Xu, 2012),  in which performance expectancy 

was found to be a prominent contributor to individuals’ behavioural intention to 

use technology. The qualitative findings, however, highlighted the strong influence 

of performance expectancy on behavioural intention to use eLearning systems 

which confirms the recent findings in research related to technology acceptance in 

developing countries (Tarhini, Teo, & Tarhini, 2016). The majority of those who 

answered the question (78.10%) on the relationship between performance 

expectancy and behavioural intention felt that realising the benefits will increase 

academic members intention to use eLearning system. Further, they argued that if 
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academics did not believe that the system is helpful to them and it can increase their 

students’ performance, they would not try to use it or learn how to use it.  

When asked about the result from the quantitative study suggesting a weak 

influence of performance expectancy on behavioural intention to use eLearning 

systems in Saudi Arabia, participants indicated that it would be attributed to the 

insufficient information academics had on the benefits of eLearning systems. 

Further, the qualitative data indicated that eLearning initiatives within Saudi 

universities are not yet mature, which may explain the surprising quantitative result 

of the insignificance of performance expectancy on behavioural intention. In the 

follow-up explanatory qualitative study, awareness was suggested to be a strong 

moderator of the relationship between performance expectancy and behavioural 

intention.  

The level of awareness was found as a moderating variable in many studies 

related to technology acceptance (Abubakar & Ahmad., 2013; Alateyah, Crowder, 

& Wills, 2013; Danish, 2006; Meftah, Behrooz, & Behrang, 2015; Mishra, Akman, 

& Mishra, 2014), and was found to be a significant factor that impacts the adoption 

and usage of e-services in Saudi Arabia (Rajab, 2018; Waleed, Louis, & Kuldeep, 

2010). Those who believed awareness is a key enabler for eLearning system use, 

explained that the benefits of eLearning systems are not limited to them (the 

academics), but that all other stakeholders within their organisation education 

system would gain positive outcomes. As such systems will save time and effort, and 

enable new venues for teaching and delivering information, academics believe that 

realising this usefulness would definitely affect their behavioural intention to utilise 

such systems.  

Overall, performance expectancy is a crucial determinant in eLearning systems 

readiness. Therefore, it should not be neglected from future studies concerning 

information systems implementations within organisations. At the same time, it is 

necessary to investigate the possible effect of moderating factors such as awareness, as 

revealed in this research. The role that awareness plays in the relationship between 

effort expectancy and behavioural intention, and possibly other factors, shows the need 
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to improve individuals’ awareness to raise the level of effectiveness in using eLearning 

systems. The lack of awareness amongst users could result in low perception of the 

usefulness of the use of information systems and thus low performance expectancy. 

Therefore, organisations need to enhance users’ knowledge about the use or eLearning 

systems in order to improve their performance expectation. 

7.5.1.2 The influence of performance expectancy on attitude towards eLearning 
systems 

Hypothesis 2 concerns the positive relationship between performance expectancy 

(PEE) faculty’s attitude towards the use eLearning systems (ATU). The relationship 

between PEE and ATU is found to besignificant (β=0.729, C.R. > 1.96, P<0.001), 

which was consistent with the original UTAUT theory (Venkatesh et al., 2003a) 

and previous research (Alharbi & Drew, 2014c; David, Kageni, Bernard, & Jared, 

2017)  Therefore, the quantitative result implies that academics attitude towards 

eLearning systems is extensively influenced by performance expectancy, and that 

performance expectancy predicts attitude more than behavioural intention. The 

perceived benefits from eLearning systems are shown to positively impact 

academics’ attitude towards such systems. Thus, improving performance 

expectancy amongst eLearning systems’ users is essential for eLearning readiness in 

Saudi Arabia. This is because of its positive impact on attitude towards eLearning 

systems, which in turn was found to be a strong predictor of academics’ behavioural 

intention and satisfaction about eLearning systems, and thus eLearning systems. 

Actual use is discussed in subsequent sections. In other words, when academics find 

eLearning systems beneficial for their jobs, they would most likely develop a 

positive attitude towards eLearning systems and thus increase the use rate. This 

finding may also explain the previous result, that performance expectancy was not 

directly associated with behavioural intention, suggesting that there is an indirect 

influence of performance expectancy on behavioural intention in which attitude 

mediates this influence. As discussed re the importance of awareness on raising 

performance expectancy, the qualitative findings also demonstrated that academics 

who were aware of the potential benefits of eLearning systems were more likely to 
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develop positive attitudes towards the inclusion of technology in learning and 

teaching; thus the probability of the actual use would increase. 

7.5.2 effort expectancy (EFE) 
Effort expectancy is referred to as “the degree of ease associated with the use of 

eLearning systems: the ease of using the systems, the flexibility of interaction, and 

interaction with eLearning systems is clear and understandable”. Based on the 

original theory, effort expectancy was a direct predictor of three other constructs: 

performance expectancy, attitude, and intention to use. Since the aim of this 

research is to verify and produce an adaptable model for eLearning readiness, a 

fourth relationship emerged during the factor analysis and model refinement 

process. This relationship demonstrates that effort expectancy is a direct 

determinant of the actual use. As shown in Figure 45, the statistical analyses showed 

that performance expectancy, behavioural intention, and actual use were positively 

influenced by effort expectancy. The link between effort expectancy and attitude 

on the other hand was not significant.   

  

Figure 45: effort expectancy related hypotheses 
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The hypotheses related to effort expectancy are discussed in detail as follow. 

7.5.2.1 The influence of effort expectancy on behavioural intention 

Hypothesis 3 specifies that effort expectancy (EFE) positively affects faculty’s 

behaviour intention to use eLearning systems (BI). Unlike the impact of 

performance expectancy (PEE) on behavioural intention (BI), the link between EFE 

and BI was found significant (β=0.131, C.R. > 1.96, P<0.01), confirming that effort 

expectancy predicts academics’ behavioural intention to use eLearning systems. 

This finding is consistent with the original UTAUT result (Venkatesh et al., 2003a), 

and confirms the findings of Alharbi and Drew (2014c) and other studies in the 

mobile learning context (Sung, Jeong, Jeong, & Shin, 2015). Qualitative findings 

suggest that academics’ effort expectancy could be influenced by their exposure to 

technology in general, and therefore they perceived eLearning systems easy to use. 

In comparison with the link between PEE and BI, performance expectancy is a 

context specific factor in which experience with a targeted system plays a vital role 

in determining whether user’s intent to use the system is based on their 

performance expectancy. 

7.5.2.2 The influence of effort expectancy on performance expectancy 

Hypothesis 5 examines the path from effort expectancy (EFE), proposed to 

positively affect faculty’s performance expectancy in the context of eLearning 

systems (PEE). The link between EFE and PEE is significant (β=0.286, C.R. > 1.96, 

P<0.001). Therefore, H5 is supported. 

As would be expected, effort expectancy greatly influences academics’ performance 

expectancy. This is evident from examining the path from effort expectancy (EFE), 

proposed to positively affect faculty’s performance expectancy in the context of 

eLearning systems (PEE). The link between EFE and PEE is significant (β=0.286, 

C.R. > 1.96, P<0.001). Therefore, H5 was supported. In the original theory 

underpinning the two factors (Venkatesh et al., 2003a), no link was proposed 

between effort expectancy and performance expectancy. In addition, attitude was 

not suggested to predict technology acceptance. In this research, however, attitude 
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was found to significantly contribute to academics’ behavioural e-readiness as 

discussed in section 7.6. Therefore, it can be argued that it is important to determine 

the factors that directly or indirectly impact users’ attitude. Thus, this research 

highlights the significantly positive relationship between effort expectancy and 

performance expectancy, suggesting the possible indirect effect of the flexibility 

and the ease of use associated with eLearning systems on academics’ attitude 

towards such systems. This result is similar to the relationship between the core 

two constructs proposed by TAM; ease of use and usefulness (Alharbi & Drew, 

2014d; Davis Jr, 1986; Mohammadi, 2015). 

7.5.2.3 The influence of effort expectancy on actual use 

One of the significant findings in this research was the direct influence of 

academics’ effort expectancy on their actual use of eLearning systems. Extending 

the formulated hypothesis that effort expectancy indirectly influences actual use 

through its impact on behavioural intention (Venkatesh et al., 2003b), the 

respecification of the current research model resulted in a direct link between effort 

expectancy and actual use. Hypothesis 22 of this research suggest a direct positive 

relationship between effort expectancy(EFE) and the use of eLearning 

systems(USE). The relationship between EFE and USE is statistically significant 

(β=0.246, C.R. > 1.96, P<0.001). Therefore, H22 is supported. Effort expectancy 

influence on behavioural intention to use, and the actual use of a targeted 

technology has been formulated in several studies (Arman & Hartati, 2015; Chang, 

Hwang, Hung, & Li, 2007). This explains that the eLearning systems that are less 

complex to handle, and perceived as easy to use, will most likely receive academics’ 

attention and attract them to utilise such systems. This relationship can also be 

elaborated by understanding the influence of both self-efficacy and the role of prior 

experience that was found to impact academics’ effort expectancy. The findings of 

this research suggest that academics who were experienced in using eLearning 

systems and developed technology competency will perceive eLearning systems as 

easy to use and requiring less effort to operate. Thus, as their effort expectancy 

increases, that will directly impact their actual use behaviour.  
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7.5.2.4 The influence of effort expectancy on attitude towards eLearning 
systems 

The links between effort expectancy and other constructs were found to be 

significantly positive. Exceptionally, hypothesis 4 which states that effort 

expectancy (EFE) positively affects faculty’s attitude towards the use eLearning 

systems (ATU) was not upheld (β=0.033, C.R. < 1.96, P<0.05), thus H4 is not 

supported. In previous studies, effort expectancy or usefulness were constructs that 

were suggested to influence technology acceptance and use by influencing users’ 

attitude toward a targeted technology. However, within the context of this 

research, effort expectancy was arguably a direct determinant of the actual use, and 

its relationship with attitude is mediated by academics’ performance expectancy. 

That is, the positive influence of effort expectancy on performance expectancy, will 

positively increase the impact of performance expectancy on attitude. Therefore, 

the simplicity of using eLearning systems amongst academics in Saudi Arabia is less 

likely to directly impact their attitude towards such systems. This research model 

has extended UTAUT theory, which does not suggest a relationship between effort 

expectancy and performance expectancy and does not include attitude towards a 

targeted system as a predictor of its actual use. Thus, since the findings of this 

research do not support the argument that in the Saudi context there will be a 

positive influence of effort expectancy on academics’ attitude towards eLearning 

systems, the links between effort expectancy and other factors were examined. In 

summary, as presented in 6.4, effort expectancy positively influences performance 

expectancy, and the later positively influences attitude (see 6.4), suggesting that 

easy to use eLearning systems indirectly improve academics attitude through their 

performance expectancy. 

7.5.3 Social influence (SO) 
Hypothesis 6 denotes that Social influence (SO) would positively affect faculty’s 

behaviour intention to use eLearning systems (BI). The link between SO and BI is 

not significant (β=-0.045, C.R. < 1.96, P>0.05). Therefore, H6 is not supported. 

Social influence was found to be a significant to behavioural intention in the 

original UTAUT (Venkatesh et al., 2003a). However, in the extended theory 
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(TAM3) Venkatesh and Bala (2008) found that subjective norm, derived from the 

theory of planned behaviour (TPB)  (Ajzen, 1991), had insignificant impact on 

behavioural intention. Benbasat and Barki (2007) argues that subjective norm 

extremely captures social influence, therefore this research confirms the 

inconsistency in the literature in relation to the influence of social influence on 

behavioural intention to use a certain technology. In Saudi Arabia – the context of 

this study - Aletaibi (2016) evaluated the use of human resource information 

systems (HRIS) within public universities in Saudi Arabia and found that social 

influence did not impact employees’ behavioural intention to use HRIS. In their 

extensive literature review, Venkatesh et al. (2003a) argues that social influence 

was only significant in mandatory settings, and it becomes less important in 

voluntary adoption scenarios. From the qualitative data, it was suggested that there 

was a lack of policy and legislation governing individuals’ use of eLearning systems 

at Saudi Universities. Academics explained that there should be a comprehensive 

review of the regulations around the adoption situation, and clear definition of the 

scenarios where the use of eLearning is voluntary.  

The study indicated that social influence is not a significant predictor of eLearning 

readiness in Saudi Arabia. The literature on the impact of social influence on 

technology acceptance showed mixed results (Ra’ed (Moh’d Taisir), Ali, Ashraf, & 

Mahmoud, 2016). A possible explanation is that social influence changes according 

to the study context, participant profile, culture, etc.(Tarhini et al., 2016; Venkatesh 

et al., 2003a). Therefore, this research recommends further contextualisation of 

social influence construct when used to determine e-readiness amongst users.  
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Figure 46: Social influence related hypotheses 

7.5.4 Attitude (ATU) 
In the context of this study, the attitude towards eLearning systems in Saudi Arabia 

is referred to as the degree to which academics have a positive or negative feeling 

about the use of such systems. In the original research model, attitude was 

hypothesised to positively influence academics behavioural intention. Upon 

analysis and during model verification process, attitude was also found to contribute 

to users’ satisfaction. Figure 47 shows the strongly positive influence of attitude on 

user’s satisfaction and intention to use eLearning systems. The related hypotheses 

concerning academics attitude towards eLearning are discussed as follows. 

 

Figure 47: Attitude related hypotheses 

7.5.4.1 The influence of attitude on behavioural intention 

Hypothesis 7 investigates the positive effect of Attitude towards the use eLearning 

systems (ATU) on faculty’s behaviour intention to use eLearning systems(BI). The 

relationship between ATU and BI is significant (β=0.450, C.R. > 1.96, P<0.001). 

Therefore, H7 is supported. This finding is consistent with a large volume of 

research in technology acceptance. Further, in Saudi Arabian higher education, 

academics exhibit a positive Attitude towards eLearning systems (Alkhalaf, Drew, 

AlGhamdi, & Alfarraj, 2012) which consequently has a positive influence on their 

behavioural intention (Alharbi & Drew, 2014c; Asiri, Mahmud, Bakar, & Ayub, 

2012a). Another interesting finding that confirms the role of attitude as an 
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antecedent of eLearning systems usage in Saudi Arabia, is that the results show that 

attitude greatly influenced academics’ satisfaction about eLearning systems (US). 

The relationship between ATU and US is statistically significant (β=0.582, C.R. > 

1.96, P<0.001). Therefore, H21 is supported. This finding strengthens the argument 

that attitude is still a strong predictor in technology adoption and acceptance 

studies. 

7.5.4.2 The influence of attitude on users’ satisfaction 

One of the findings of this study is the possibility of causality between attitude and 

users’ satisfaction. The influence of academics’ attitude on their satisfaction is 

evident from the large effect found in the link between the two factors. Hypothesis 

21 determines that attitude towards the use of eLearning systems (ATU) positively 

affects faculty’s satisfaction about eLearning systems (US). The relationship 

between ATU and US is statistically significant (β=0.582, C.R. > 1.96, P<0.001). 

Therefore, H21 is supported. The role of attitude in technology acceptance was not 

theorised in the original UTAUT, and Venkatesh et al. (2003b) eliminated the 

importance of attitude in technology acceptance. However, the result of the current 

research emphasises the role of individual differences, including attitude towards a 

targeted system, in determining technology acceptance. The influence of attitude 

towards eLearning systems in Saudi Arabia is a significant determinant of e-

readiness as evident from its link to other factors explored in this research. This 

finding is supported in several studies investigating the impact of attitude on 

technology acceptance (Dwivedi, Rana, Jeyaraj, Clement, & Williams, 2017). 



CHAPTER 7 : EXPLANATORY PHASE AND DISCUSSION OF FINDINGS 185 

7.5.5 Intention to use (BI) 

 

Figure 48: Intention to use related hypotheses 
Behavioural intention was proposed in several studies utilising acceptance theories 

to be the core construct that influence the actual use behaviour. In this research, it 

was suggested that faculty’s behaviour intention (BI) would positively affect the use 

of eLearning systems (USE). The link between BI and USE is found significant 

(β=0.115, C.R. > 1.96, P<0.01). Therefore, H8 is supported. This result confirms 

previous studies findings, in which behavioural intention to use a targeted 

technology was an important ancestor of its actual use (Al-Gahtani, 2016; Alharbi 

& Drew, 2014d; Tarhini et al., 2016). In contrast to UTAUT(Venkatesh et al., 

2003b), BI was not the only variable to predict the actual use of eLearning systems 

in Saudi Arabi. In the original UTAUT for instance (Venkatesh et al., 2003b), 70 per 

cent (70%) of the variances were explained in intention behaviour. In this research, 

however behavioural intention only explained up to 50% of the variances.  This 

decrease could be attributed to the direct link between other constructs and the 

actual use of eLearning systems in Saudi Arabia, suggesting that although 

behavioural intention remains a significant predictor of technology use, academics’ 

readiness  to use such systems is not only mediated by their behavioural intention. 

The final model of this research highlights the parallel influence of factors such as 

effort expectancy, users’ satisfaction, self-efficacy, as well as behavioural intention 

on actual use of eLearning systems in Saudi Arabia.  
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7.5.6 The influence of external variables 

7.5.6.1 job relevance (JR) 

Job relevance (JR) was found to have a strong effect on performance expectancy 

(β=0.472, C.R. > 1.96, P<0.001), supporting H9, and to a lesser extent on effort 

expectancy (β=0.160, C.R. > 1.96, P<0.001), supporting H10. This finding is 

consistent with previous studies (Al-Gahtani, 2016; Alharbi & Drew, 2014d; Peter 

& James, 2004) suggesting that eLearning systems performance and effort 

expectancy is influenced by academic’s perception regarding the degree to which 

an eLearning system is relevant to use in managing learning activities. Based on the 

statistical analysis of the data it is evident that academics in Saudi Arabia greatly 

believe that eLearning systems are relevant for their jobs, and the usage of relevant 

digital learning technology is viewed as important for improving eLearning 

readiness in Saudi Arabia.  

 

Figure 49: job relevance related hypotheses 

7.5.6.2 Self-efficacy (SE) 

As part of the operationalisation of concepts conducted at the beginning of this 

research, self-efficacy was contextualised to capture academics various levels of 

knowledge related to technology. It was designed to assess their knowledge about 

technology in general, their knowledge of using a certain technology to present 

their subjects content effectively, and the use of technology to enhance teaching 

methods.  
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The findings of this research suggest a positive relationship between faculties’ 

assessment of their self-efficacy and eLearning systems effort expectancy (EFE) 

(β=0.538, C.R. > 1.96, P<0.001), supporting H11. Similarly, the results show that 

self-efficacy has a direct impact on the actual use, indicating that improving 

academics’ technological knowledge in eLearning systems domain will positively 

have a direct impact on the actual use behaviour (β=0.191, C.R. > 1.96, P<0.001), 

supporting H23. This finding confirms the results of previous studies in which self-

efficacy is a strong predictor of ease of use, characteristic of technology usage and 

was found to be an important predictor of technology usage (Lee, Hsiao, & 

Purnomo, 2014; Yi & Hwang, 2003). On the other hand, the effect of self-efficacy 

on performance expectancy was not significant ((β=-0.025, C.R. < 1.96, P>0.05), 

suggesting that self-efficacy is not related to performance expectancy; hence H12 is 

not supported. A possible explanation for the weak influence of self-efficacy on 

performance expectancy is that academics believe eLearning systems are useful to 

their job regardless of their capability to operate such systems. Further, the lack of 

experience and maturity of eLearning systems in Saudi Arabia may have 

contributed to this result since this construct was contextualised to be domain-

specific unlike previous research in which users may assess their self-efficacy based 

on the use of technology in general, and not in the context of eLearning systems. In 

the follow up qualitative study, participates mentioned that lack of experience 

specially with eLearning systems, absence of awareness were significant factors in 

undermining the performance expectancy amongst academics. Therefore, 

regardless of academics’ current assessment of their self-efficacy, its influence on 

performance expectancy may not be determined.  Based on the results from this 

research, it is crucially important for organisations to carefully assess potential 

systems’ users’ technical competency to work with a targeted technology. This 

assessment should be based on the context of both users and technology to be 

adopted. In addition, it is vital to include improving users’ self-efficacy in systems’ 

adoption plans in order to further enhance eLearning readiness. This can be 
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achieved by providing users with adequate training to improve their experience 

while using adopted systems and by awareness raising campaigns. 

This result is in line with other studies. The finding of this research showed 

consistency with previous research, in which self-efficacy (SE) significantly had a 

positive effect on both faculty’s effort expectancy (EFE) (β=0.538, C.R. > 1.96, 

P<0.001) and the actual use of eLearning systems (USE) (β=0.191, C.R. > 1.96, 

P<0.001), supporting H11 and H23 respectively. On the other hand, the effect of 

self-efficacy on performance expectancy was not significant ((β=-0.025, C.R. < 1.96, 

P>0.05), suggesting that H12 is not supported. 

  

Figure 50: Self-efficacy related hypotheses 
7.5.7 Information quality (IQ) 
The operationalised definition of this construct in this research was the 

measurement of the quality of the output of eLearning systems, the completeness 

and whether eLearning systems provide all relevant up to date information 

accurately. Upon examining the relationships between information quality and 

other constructs, it was found that the format of the information provided by 

eLearning systems and its presentation will greatly and positively influence 

academics’ perceived quality of eLearning systems (β=0.319, C.R. > 1.96, P<0.001), 

supporting H16. However, information quality was not a predictor of academics’ 
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satisfaction (β=-0.089, C.R. < 1.96, P>0.05), suggesting that H13 is not supported. 

Several studies suggest that users’ satisfaction is greatly influenced by the quality of 

the system, and to a lesser extent by the quality of the information(Mohammadi, 

2015). 

 

 

Figure 51: Information quality related hypotheses 

The academics asserted that content readiness was important for their technology 

acceptance. Lee et al. (2014) proposes that content readiness is not only the subject 

content but also the readiness of the pedagogical design of activities. This was 

evident from the qualitative study, in which participants asserted that the lack of 

content customised for eLearning systems influences their satisfaction level. 

Furthermore, the academics believed that the role of instructional design in 

building eLearning systems is usually overlooked. Therefore, without appropriate 

content for courses delivered in an online environment, the results regarding 

information quality influence on individuals’ satisfaction may not be generalised. 

Previous research has found that improving content can highly influence perceived 

ease of use and usefulness of eLearning systems (Lee et al., 2014; Park, 2009b). 

Further, user-friendly content plays a critical role in raising eLearning users’ 

satisfaction and increases the chance for eLearning systems’ usage.  
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7.5.8 System quality (SQ) 
System quality in this research refers to the accuracy and efficiency of eLearning 

systems in which such systems are reliable and accessible for academics to use. 

System quality was linked to users’ satisfaction and perceived quality of eLearning 

systems as shown in Figure 52. Both relationships were positively significant, 

indicating that the quality attributes of eLearning systems increase academics’ 

satisfaction and their perceived quality of the such technologies. 

 

Figure 52: System quality related hypotheses 

The link between system quality and the other factors is discussed below. 

7.5.8.1 The influence of system quality on users’ satisfaction 

The analysis showed that the relationship between SQ and US is statistically 

significant (β=0.367, C.R. > 1.96, P<0.001). Therefore, it was concluded that system 

quality(SQ) positively affects faculty’s satisfaction with eLearning systems(US). This 

finding supports previous studies where system quality was found to be a prominent 

predictor of eLearning systems users’ satisfaction (Alsabawy, Cater-Steel, & Soar, 

2013; Hassanzadeh, Kanaani, & Elahi, 2012; Mohammadi, 2015; Tajuddin, 

Baharudin, & Hoon, 2013), and in the mobile learning context (Alharbi & Drew, 

2014b). Thus, from academics prospective, the quality of eLearning systems is a vital 

determinate for academics’ readiness and ensures a sustained usage of such systems. 

It is important therefore that eLearning systems design attains desirable 

characteristics which will positively improve users’ satisfaction and consequentially 

their intention to use and potentially the actual use. 
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Hypothesis 17 in a similar manner states that system quality (SQ) positively affects 

Perceived Quality of eLearning systems (PQoELS). As in H16, the relationship 

between SQ and PQoELS is statistically significant (β=0.523, C.R. > 1.96, P<0.001). 

Therefore, H17 is supported. This strong effect assures the role of system quality in 

increasing individuals’ perceived quality of eLearning systems. In several studies, it 

was found that the quality of a system is strongly related to user satisfaction, 

specifically information and system satisfaction. In the context of this research, the 

quality of eLearning systems could reinforce information and system satisfaction. 

Academics believe that quality eLearning systems are perceived as more effective, 

increase information satisfaction by producing the intended information, and 

increase systems satisfaction by functioning properly. 

7.5.8.2 The influence of system quality on perceived quality of eLearning 
systems 

Hypothesis 17 in a similar manner states that system quality (SQ) positively affects 

Perceived Quality of eLearning systems (PQoELS). As in H16, the relationship 

between SQ and PQoELS is statistically significant (β=0.523, C.R. > 1.96, P<0.001). 

Therefore, H17 is supported. This strong effect assures the role of system quality in 

increasing individuals perceived quality of eLearning systems. In several studies 

(Alharbi & Drew, 2014a; Delone & McLean, 2003; Holsapple & Lee-Post, 2006; 

Wixom & Todd, 2005), it was found that the quality of information system is 

strongly correlated with user satisfaction, specifically information and system 

satisfaction. In the context of this research, the technical quality of eLearning 

systems could reinforce information and system satisfaction. System quality 

significantly influences academics’ attitude toward eLearning systems, in that 

systems are perceived to be more effective, and academic’s information and system 

satisfaction is increased due to the technical quality of the system producing the 

intended information and functioning properly. 
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7.5.9 users’ satisfaction(US)  

 

Figure 53: Users’ satisfaction related hypotheses 
Based on the quantitative findings of this study, there was no statistically significant 

association between users’ satisfaction and their intention to use eLearning systems, 

therefore hypothesis 15 which stated that users’ satisfaction(US) positively affect 

faculty’s intention to use eLearning systems(BI) was rejected (β=0.062, C.R. < 1.96, 

P>0.05). This finding is not in line with other studies. It is possible that the 

complexity of the framework utilised for this current study contributed to this 

finding. Behavioural intention has been a predominant ancestor of the actual use in 

several studies investigating technology adoption and acceptance.  

This research, on the other hand, differs in that it combines, modifies, and 

restructures multiple theories and applies them to a unique culture and setting. The 

large number of variables in this research and based on the supporting evidence of 

both quantitative and qualitative data, has resulted in direct relationships being 

shown between the actual use of eLearning systems and other variables. Therefore, 

instead of the indirect effect through behavioural intention, actual use of eLearning 

systems directly captured several variables. Previous studies (Hassanzadeh et al., 

2012; Mohammadi, 2015) have found that satisfaction is directly related to actual 

use and not mediated by other variables.  

From a theoretical point of view, this research suggests a future research avenue in 

which further examination of the direct association between users’ satisfaction and 

actual use is required. From a practical viewpoint, satisfaction is a potential 

influencer of the actual use of eLearning systems amongst academics’ in Saudi 

Arabia. Therefore, challenges that impact their satisfaction and eventual actual use 
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must be addressed. The findings of this study suggest that satisfaction is challenged 

by the quality attributes of both system and information as well as faculties’ attitude 

towards eLearning systems as explained above. Further, a possible explanation is 

that the volume of eLearning systems use amongst academics is low due to the 

voluntary use policy. Thus, the influence of satisfaction on behavioural intention is 

more easily measured in a mandatory systems context (Brown, Massey, Montoya-

Weiss, & Burkman, 2002). 

7.5.10  Perceived Quality of eLearning systems (PQoELS) 
Perceived Quality of eLearning systems (PQoELS) in this research is a 

multidimensional construct that captures information satisfaction, system 

satisfaction, and facilitating conditions. It was revised based on the results from the 

model re-specification process followed in this research. The final model suggested 

that this multidimensional construct is related to effort expectancy, performance 

expectancy, and actual use of eLearning systems. The findings of this study suggest 

that the actual use of eLearning systems is influenced by the degree of academic’s 

favourableness with regard to the system and interaction mechanism, their 

satisfaction with information produced by the system, and their satisfaction with 

the support users receive to use eLearning systems. The path between PQoELS and 

USE is statistically significant (β=0.244, C.R. > 1.96, P<0.001). Therefore, H20 is 

supported.  

On the other hand, results show that information satisfaction, system satisfaction, 

and facilitating conditions have no effect on academics’ performance expectancy 

(β=0.083, C.R. < 1.96, P>0.05) and effort expectancy (β=0.014, C.R. < 1.96, P>0.05). 

Therefore, H18 and H19 were not supported. This is possibly due to the direct effect 

of such attributes on the actual use of eLearning systems, in which academics’ 

beliefs regarding the ease of use eLearning systems and usefulness are already 

captured by other factors related to individual differences such as self-efficacy and 

job relevance. Further, as mentioned before, participants expressed that their effort 

and performance expectancy can be enhanced by further training and 

organisational and national awareness campaigns. On the other hand, qualitative 
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findings suggest that their satisfaction about information produced by eLearning 

systems and its functionality is a technology context related directly to the actual 

use. That is, the more satisfaction level academics have the larger the volume of use 

would be, and not necessarily that the less satisfaction they have would affect their 

view on the usefulness of the system or their competency to use it. 

  

Figure 54: Perceived Quality of eLearning systems related hypotheses 

7.5.11 The role of prior experience 
The influence of prior experience on eLearning system readiness in Saudi Arabia 

was hypothesised in four relationships as follows. 

H1a: (PEE > BI): The influence of performance expectancy on behavioural intention 

will be moderated by usage experience, such that the effect will be different among 

the different experience levels (low, moderate, and high), and the effect will be 

stronger for users with low experience. 
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Figure 55: pooled sample experience related hypotheses 

 The link between PEE and BI without the moderating effect of experience 

(hypothesis 1) was not significant. It was not expected that the moderating variable 

will impact this result, such that the path will change depending on the level of 

experience. This is evident from the insignificant value of the change in chi square 

(Δχ2(2) = 2.29, p value > 0.05) and the change in CFI (ΔCFI <=0.01). Therefore, the 

claim that the link between PEE and BI differs across the groups is not statistically 

supported; consequently, H1a was rejected. Thus, exploration of whether the effect 

is higher in the less-experienced academics cannot be carried out. 
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Figure 56: low experience group related hypotheses 

H3a: (EFE > BI): The influence of effort expectancy on behavioural intention will 

be moderated by usage experience, such that the effect will be different among the 

different experience levels (low, moderate, and high), and the effect will be stronger 

for users with low experience. 

The link between EFE and BI without the moderating effect of experience 

(hypothesis 2) was found to be significant. Therefore, it was appropriate to examine 

whether the moderating variable will impact this result, such that the path will 

change depending on  the level of experience. This result reveals that the change in 

the value of chi square and the change in CFI is indeed significant (Δχ2 (2) = 6.55, p 

value < 0.01, ΔCFI >0.01). Therefore, the path between EFE and BI is not invariant 

across the groups, leading to H3a being partially supported. Hence, the path weights 

are candidates for further analysis to determine if the link is stronger for a certain 

group. As can be observed from Figure 57, the link between EFE and BI is significant 

(p value <0.05) for the three groups, low, moderate, and high experienced 

academics. However, the effect (β) can be classified as medium for the three groups 

suggesting that although EFE is a significant predictor of BI, there is no statistical 

evidence that the effect will be stronger for low-experienced users. Therefore, H3a 

was rejected. 
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Figure 57: moderate experience group related hypotheses 

H6a: (SO > BI): The influence of social influence on behavioural intention will be 

moderated by usage experience, such that the effect will be different among the 

different experience levels (low, moderate, and high), and the effect will be stronger 

for users with low experience. 

Similar to the case of H1, SO was not a significant predictor of BI in the pooled 

sample. After the data was categorised based on experience level, the link from SO 

to BI is invariant across groups (Δχ2(2) = 1.67, p value > 0.05) and the change in CFI 

(ΔCFI <=0.01)). Examining the effect size across groups (Table 50)  does not show a 

noticeable change. Therefore, H6a was not supported. 

H20a: (PQoELS > USE): The influence of Perceived Quality of eLearning systems 

on usage will be moderated by usage experience, such that the effect will be 

different among the different experience levels (low, moderate, and high), and the 

effect will be stronger for users with high experience. 
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Figure 58: high experience group related hypotheses 

In the pooled sample, PQoELS (resulted from combining three distinct constructs) 

was yielded to be a significant predictor of ELS Use with medium effect (B>0.10, p 

value <0.001). The level of experience did not modify the effect size, and high p 

value is still present for all groups. Despite the weight for the group with a moderate 

level of experience, there was no statistical evidences to prove that there is no 

invariance in the path between PQoELS and ELS Use across groups (Δχ2(2) = 1.18, 

p value > 0.05) and the change in CFI (ΔCFI <=0.01). Therefore, H20a was not 

supported. 

7.5.12 The discussion of experience role in eLearning system usage 
The results of this research generally confirm the original UTAUT 

model(Venkatesh et al., 2003b). This study, however, does not support the 

proposition that experience with technology positively moderates the relationship 

between performance expectancy, effort expectancy, social influence, perceived 

quality, intention to use eLearning systems, and actual use of such systems as found 

in Venkatesh and Davis (2000). Therefore, further investigation was carried out. 

The measurements model was assessed separately for all the different groups 

resulting in four examination. Although the original relationships in UTAUT are 

confirmed by  previous studies (Afshari, Bakar, Luan, Samah, & Fooi, 2009; Al-
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Gahtani, Hubona, & Wang, 2007; Albalawi, 2007; Asiri, Mahmud, Abu-Bakar, et 

al., 2012; Ball & Levy, 2008; Woods et al., 2004), the findings from this research 

reveal that experience with eLearning system has no significant moderating effect 

on the relationship between UTAUT constructs. Similar to the findings of Akbar 

(2013), the results suggest that there is no difference between early-career 

academics and their counterparts with more than three years of experience with 

eLearning systems in their behavioural intention to use and actual use of eLearning 

systems. This could be because academics with no prior experience with eLearning 

systems may judge their knowledge or based on others’ opinion. The original 

decision may change when direct experience with eLearning systems increases.  

Further, measuring experience over a short term may not reveal ideal results. 

Specifying experience in years may also effect the findings (Venkatesh et al., 2003b), 

and the design of the survey should consider the type of eLearning systems used.  

eLearning systems differ in their complexities, and therefore the response to the 

questionnaire is most likely to be dependent on the type of the system in place at 

that time.  Moreover, King and Gribbins (2002) noted that using only UTAUT 

constructs is not enough to explain the most significant contributing factors toward 

attitude, and eventually behavioural intention and use. That is because the 

perceptions of ease of use and of usefulness of a system does not necessarily mean 

academics will adopt it.  Introducing other constructs related to the system, and 

other beliefs such as self-efficacy, facilitating conditions, and awareness may 

enhance the model and give a distinguishable output. This was raised during the 

qualitative follow-up study which may explain the insignificance of experience in 

moderating the relationships between the factors investigated. The findings from 

the qualitive data on the role of prior experience are presented next. 

7.5.13 Academics’ opinions on the role of prior experience 
As discussed above, the experience, measuring the prior use of eLearning systems, 

was expected to play a vital role in determining academics’ readiness for such 

systems. The findings from the quantitative study, however, show that experienced 

and inexperienced academics would be similar in their performance expectancy, 
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effort expectancy, and attitude towards the system. This result was not supported 

by the qualitative inquiry.  

Academic members think that those who are less experienced with eLearning 

systems would hesitate to use them thinking they are not easy or useful, and 

therefore may not develop a positive attitude towards such technologies. Those 

with prior experience, on the other hand, will be more likely to adopt eLearning 

technologies in their teaching. In addition, the prior usage experience enables 

understanding of the advantages of technological mediums, and they will be more 

confident in operating eLearning systems. Further, self-efficacy level is mostly 

higher in those with extensive exposure to eLearning tools, and therefore positive 

perceived effort expectancy.  Overall, the qualitative data highlights the importance 

of usage experience as an eLearning readiness enabler; as one participant said:  “I 

think having some experience with LMS is important. I had no problem since my 

background was IT. However, I can see a lot of faculty hesitating to use due to lack 

of experience. They might also be in demand on the IT support to help them set up 

their classes” (case iC4).  

 Further, the findings of this research suggest that awareness and other factors such 

as content readiness, technical infrastructure, management support were major 

concerns for eLearning readiness in Saudi Arabia. Thus, exploring the influence of 

experience on the newly proposed e-readiness model opens opportunities for future 

studies. Most importantly, it is essential to understand that research on eLearning 

systems is different from other systems used in other fields. That is because 

eLearning systems are designed to enhance learning and teaching. Therefore, other 

factors related to teaching and learning can influence academics’ experience with 

eLearning technologies. The findings of this study show that using technological 

experience as a predictor for eLearning systems adoption should  be subjected to 

vigorous discussion in future studies. The experience factor should not be limited 

to academics’ technological knowledge. Rather, it is vital to discuss issues such as 

the institutional context, the pedagogical effects of eLearning systems, and various 

stakeholders involved in such systems in educational environments. 
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Another observation is that the moderating factor “usage experience” needs further 

refining. It is currently measured using prior experience academics had at the time 

of the survey. Clearly, the number of years is just one dimension of experience. A 

possible improvement is a longitudinal study that measures experience at different 

points of time and observes how the experience changes and what factors 

contribute to positive or negative experience with eLearning systems. That is to 

build a multidimensional experience construct that can be utilised in further studies 

measuring the moderating effect of prior experience on technology adoption. 

7.5.14 Academics general view on eLearning readiness 
The results from the qualitative analysis asserts the importance of organisational 

culture for eLearning readiness. Although the surveyed academics revealed a high 

level of self-efficacy, the qualitative findings point out that inadequate training and 

lack of awareness among students are key factors in eLearning readiness. Another 

important finding is that eLearning should not be seen from the technological point 

of view in which eLearning is believed to be the integration of ICT in learning and 

teaching.  Rather, eLearning in organisations -education setting in particular – must 

be seen as “an investment that involves all users in which I as an academic should 

know who to ask when I have a problem, who should I consult if I want to create a 

content for my subject, and above all a clear policy for eLearning use. Do not simply 

bring a system with no policy and support and believe that I will use it” (case opC5). 

When this participant was asked about the other users mentioned in the response, 

opC5 emphasised that students should be aware of the usage of eLearning systems, 

and they should be ready as much as academics are. Another participant (case 

opC3), asserts that the deans and departments chairs should be made aware of the 

implementation. And also top managements should make huge efforts raising the 

awareness, providing the policy and all resources prior and during the introduction 

of eLearning systems” (case opC3). 

Explaining the importance of infrastructure and technology readiness, one 

participant said that “the most important thing to focus on is the technological 

readiness” (case iC8). Supporting this argument, another participant added that “I 
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am ready for the use of eLearning systems but is the infrastructure of the ICT is? I 

don’t think so” (case iC3). While it is important to have the academics ready in 

terms of their self-efficacy and believes about eLearning systems, opc8 said that “it 

is not going to go far if the infrastructure is not ready and the policy is [put in 

place]”. 

Participants also explained that the cultural readiness will come eventually if there 

is a strong support from the top management and training programs that focus on 

how to deal with the systems, and most importantly how to digitalise the contents 

of a subject, “you know not all content can be put in an eLearning environment” 

(case iC4 said).   

7.5.15 Summary of Findings 
Table 58 in the next page lists the findings from this research. It shows the 

relationships between the variables and the moderating effect of prior experience. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



CHAPTER 7 : EXPLANATORY PHASE AND DISCUSSION OF FINDINGS 203 

Table 58: summary of the research findings 

Hypothesis 
Number 

Variables 
Supported? Moderators 

Independent Dependent 

H1 Performance expectancy Behavioural intention No This relationship is nonsignificant due to the effect of 
performance expectancy being captured by Attitude.  The 
nonsignificant link is also attributed to several factors such 
as lack of awareness amongst academics on the usefulness of 
eLearning systems and the voluntary use of such systems in 
universities. Prior experience as a moderator did not affects 
the relationship.   

H2 Performance expectancy Attitude Yes None 

H3 Effort expectancy Behavioural intention Yes Prior experience 

H4 Effort expectancy Attitude No None 

H5 Effort expectancy PEE Yes None 

H6 Social Influence Behavioural intention No Prior experience 

H7 Attitude Behavioural intention Yes None 

H8 Behavioural intention USE Yes None 

H9 Job relevance Performance expectancy Yes None 

H10 Job relevance Effort expectancy Yes None 

H11 Self-efficacy Effort expectancy Yes None 

H12 Self-efficacy Performance expectancy No None 

H13 Information quality User satisfaction No None 

H14 System quality User satisfaction Yes None 

H15 User satisfaction Behavioural intention No None 

H16 Information quality PQoELS Yes None 

H17 System quality PQoELS Yes None 

H18 PQoELS Performance expectancy No None 

H19 PQoELS Effort expectancy No None 

H20 PQoELS Actual use Yes Prior experience 

H21 Attitude User satisfaction Yes None 

H22 Effort expectancy Actual use Yes None 

H23 Self-efficacy Actual use Yes None 

Note: US = User Satisfaction, ATU = Attitude towards ELS Use, EFE = Effort Expectancy  
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7.6 THE ROLE OF ATTITUDE 

The large effect of attitude on behavioural intention(β=0.450***) suggests that the 

attitude construct is prominent in determining technology acceptance in a non-

western culture. Thus, unlike the findings using the original UTAUT model 

(Venkatesh et al., 2003b), it can be argued that attitude towards a targeted 

technology may not be eliminated from the acceptance theories applied to cultures 

similar to the current research context, that is eLearning readiness in higher 

education in Saudi Arabia. Furthermore, from the practical point of view, this 

research statistically asserts the role of attitude towards eLearning systems in Saudi 

Arabia in academics’ readiness for eLearning initiatives. Academics involved in this 

research express that having a positive attitude can influence their decision to use, 

reuse, or stop using an eLearning system. The most related factor to attitude from 

academics’ prospective was performance expectancy (β=0.729***), which strongly 

affected their attitude toward the targeted system. This finding suggest that 

academics are most likely to develop a positive attitude towards systems that are 

beneficial for their jobs and enable them to do their tasks quickly and efficiently.  

7.7 THE ROLE OF PERFORMANCE EXPECTANCY 

Since performance expectancy is the most significant determinant of attitude, 

examining what can an organisation do to raise academics’ confidence that a 

technology will improve their job performance was equally important. There were 

four factors suggested to influence academics performance expectancy: effort 

expectancy, perceived quality of eLearning systems and the two external factors - 

job relevance and self-efficacy. Only effort expectancy and job relevance were 

found to influence academics performance expectancy. The strongest effect was 

found in the link between job relevance and performance expectancy(β=0.472***), 

suggesting that those who believe eLearning systems were relevant to their 

academic tasks and applicable to their jobs perceived the use of such system is 

useful. To a lesser extent, effort expectancy also effected academics performance 

expectancy(β=0.286***). This highlights that systems that require less effort to 

operate and use will influence academics’ perceived performance expectancy. This 
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is consistent with several studies that highlighted the significance of ease of use of 

an Information System on individuals’ perception of its usefulness (Alharbi & Drew, 

2014d; Davis Jr, 1986; Mohammadi, 2015). This may explain the finding in this 

study, in which effect effort expectancy – the ease of using eLearning systems - did 

not have a significant impact on attitude(β=0.033#). This suggests that performance 

expectancy mediates the link between academics’ effort expectancy and their 

attitude towards eLearning systems. This finding is similar to the mediating effect 

of perceived usefulness suggested in the original TAM model (Davis, 1986) and 

confirmed in several other studies (Alharbi & Drew, 2014d; Gamble, 2018; 

Mohammadi, 2015). 

7.8 THE ROLE OF AWARENESS 

The influence of awareness about eLearning systems on performance expectancy 

was strongly emphasised as evident from qualitative data. Therefore, it can be 

concluded that raising users’ awareness about the benefits of eLearning systems and 

its relevance to teaching and learning and designing less complex systems will 

influence academics performance expectancy, which as discussed earlier largely 

affect their positive attitude towards using such systems and thus indirectly lead to 

actual use through its impact on behavioural intention. 

7.9 THE ROLE OF SATISFACTION 

Confirming the role of attitude towards eLearning systems in academics e-

readiness, the second strongest effect between the factors was found between 

attitude and users’ satisfaction (β=0.582***), and attitude and behavioural 

intention(β=0.450***), respectively. Positive academics attitude was shown to 

greatly impact their satisfaction. Users’ satisfaction, defined as the way academics 

respond to the use of eLearning systems, was proposed in the initial e-readiness 

model to be a significant predictor of academics eLearning readiness in Saudi 

Arabia. In the final model, there were three factors suggested to influence users’ 

satisfaction: attitude, information quality, and system quality. Only attitude and 

system quality were found to have an impact on academics’ satisfaction. That is their 
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positive attitude towards eLearning systems can positively influence the way they 

respond to eLearning system (users’ satisfaction). Similarly, eLearning systems of 

quality design (system quality) (the functionality and performance of an eLearning 

system are indicated to raise academics satisfaction level (β=0.367***). Information 

quality on the other hand did not influence the satisfaction factor(#β=-0.089). A 

possible explanation is discussed as follows. 

7.10 CONTENT READINESS 

Participants in the follow up study highlight the effect of content readiness on 

eLearning success in Saudi Arabia. Content readiness is an  enabler for eLearning 

adoption success within organisations(Albarrak, 2010; Govindasamy, 2001; Lin, Ma, 

& Chiu-Pin Lin, 2011; Salmeron, 2009; Sevgi, Refika, & Nazife, 2009), and it must 

not be overlooked(Alshaher, 2013). According to academics participated in the 

study, customising and extending course contents to be used with online platforms 

brings several challenges for them. For instance, participants believe that 

transferring traditional contents to a digital form that can be integrated with 

eLearning systems is not a straightforward step and requires e-content building 

skills and can be a financially and time demanding process. Thus, a feasibility study 

on the appropriateness of transferring traditional content and replace it with 

customised digital versions must be conducted at the organisation level prior to the 

implementation of eLearning systems. Failure in the assessment of content 

readiness could result in individuals within organisations attempting to use the 

traditional content for the online platforms. This may lead to poor presentation and 

jeopardise information quality within eLearning systems. The findings from 

quantitative data showed the link between information quality and users’ 

satisfaction was insignificant. Further, the qualitative data support the argument 

that the lack of suitable content for eLearning systems in Saudi Arabia may hinder 

academics’ readiness to use eLearning systems. Therefore, combining the findings, 

a possible relationship can be established between content readiness and 

information quality. Thus, it is imperative that with the lack of the content 
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optimised to be used with eLearning systems, using the construct information 

quality in eLearning readiness models may not yield accurate assessment.  

7.11 SATISFACTION AND BEHAVIOURAL INTENTION 

Despite the strong effect of academics’ attitude towards eLearning systems 

(β=0.582***) and of system quality (β=0.367***) on their general satisfaction, their 

behavioural intention to use the systems was not influenced by their satisfaction 

about the system. It was proposed in the original model that academics’ satisfaction 

influence on the actual use of a targeted technology is mediated by their 

behavioural intention. Since the link between users’ satisfaction and behavioural 

intention was not statistically significant, further examination was sought. During 

the model re-specification process, no evidence was found suggesting an alternative 

path or causality relationship in either direction between users’ satisfaction and 

other constructs in the model. A closer analysis of the satisfaction construct 

revealed that neutral responses (those who neither agree nor disagree) were the 

most frequently occurring response.  According to DeLone and McLean (1992), user 

satisfaction is influenced by the actual use of a targeted systems. This was explained 

in the updated IS-Success model   (Delone & McLean, 2003), highlighting that 

individuals satisfaction may not be measured with the absence of actual use, and 

only when systems were used, can user satisfaction  be assessed. 

7.12 FACTORS IMPACTING SATISFACTION 

  During the qualitative study, academics expressed their concerns regarding issues 

that may present uncertainty about the use of eLearning systems in their daily 

teaching routine, which suggests that the volume of eLearning systems use is still 

low. Hence, they may not express their satisfaction about what they have not tried. 

For instance, it was suggested that the volume of use and satisfaction about 

eLearning systems will be enhanced with support from senior managers, proper 

infrastructure and technical support, extending the finding of Alsabawy et al. (2013) 

. Further, awareness campaigns for all stakeholders on the advantages of using 

eLearning systems and training were deemed critical enablers for a success 
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implementation of eLearning systems. It was also mentioned that that individuals’ 

decision to use, reuse, or continue to use a system may be directly influenced by 

their satisfaction level instead of the indirect effect through other factors, and this 

proposal was previously examined in similar research(Hassanzadeh et al., 2012; 

Mohammadi, 2015).  From theoretical point of view, this finding suggests that user 

satisfaction factor and its underpinning items requires further respecification to 

become a multidimensional construct. This is to specifically define different levels 

of satisfaction that are operationalised depending on the context of the study taking 

place. 

7.13 ACTUAL USE 

The influence on actual use of eLearning systems was initially hypothesised in 

which only behavioural intention and facilitating condition will directly affect the 

actual use, and all other factors will indirectly impact eLearning systems actual use 

through academics’ behavioural intention. In the re-specified model, however, four 

additional factors were found to directly influence the actual use: effort expectancy, 

self-efficacy, information satisfaction, and system satisfaction. Both information 

satisfaction and system satisfaction were merged into on factor named perceived 

quality of eLearning systems that includes measures for information, systems, and 

facilitating conditions satisfaction. 

BI was the prominent predictor of the actual use in the original model and in many 

other previous research studies (Al-Gahtani, 2016; Alharbi & Drew, 2014d; Tarhini 

et al., 2016). However, the finding from this study suggests that intention to use is 

a weak predictor of the actual use. Investigating the links between constructs, it was 

found that behavioural intention to use eLearning systems in Saudi Arabia was only 

influenced by academics’ attitude and their perceived effort expectancy. Social 

influence, performance expectancy, and user satisfaction were not found to have 

statistically significant effect on academics’ behavioural intention to use eLearning 

systems. 
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The link between behavioural intention and actual use was upheld, in which there 

was a significant positive influence indicating that academics who intend to use 

eLearning systems would actually use it in the future(β=0.115**). The effect is 

considered low in comparison with the original UTAUT (Venkatesh et al., 2003b) 

and other studies (Al-Gahtani, 2016; Alharbi & Drew, 2014d; Tarhini et al., 2016), 

which considered behavioural intention is the only proceedings to the actual use. 

In the re-specified model of this research, however, four additional factors were 

found to directly influence the actual use: effort expectancy, self-efficacy, 

information satisfaction, and system satisfaction. 

7.13.1 The impact of effort expectancy on Actual use 
Effort expectancy, defined as ““the degree of ease associated with the use of 

eLearning systems: the ease of using the systems, the flexibility of interaction, and 

interaction with eLearning-systems is clear and understandable” (Venkatesh et al., 

2003b), was found to have a positive direct influence on academics’ actual use of 

eLearning systems(β=0.246***). Effort expectancy was also found to significantly 

influence academics behavioural intention to use eLearning systems (β=0.131**). 

The finding is concurrent with previous studies (Arman & Hartati, 2015; Chang et 

al., 2007). This strongly advocates that the ease of use is a vital factor in determining 

readiness to use a targeted technology within organisations. Thus, for the success of 

eLearning systems in Saudi Arabia, users’ experience with the systems is vital. 

Aggregating the quantitative findings and participants comments from the 

qualitative data, systems that are easy to use, require less efforts to operate and 

handle shall increase users’ effort expectancy. On the other hand, the complex 

design of systems from academics prospective shall lower their perceived effort 

expectancy, and therefore negative influence on their actual use behaviour. Since 

effort expectancy was directly related to actual use, investigating factors that may 

impact academics effort expectancy was performed. 

As would be expected, the relationship between self-efficacy and effort expectancy 

was strongly significant (β=0.538***). In addition to its impact on users’ effort 

expectancy, self-efficacy was also found to positively and directly impact actual use 
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of eLearning systems(β=0.191***). The role of self-efficacy was explored and 

emphasised in previous studies(Lee et al., 2014; Yi & Hwang, 2003). This strong 

effect highlights the importance of improving users’ self-efficacy. Training and 

professional development was a theme arose from the qualitative data analysis, in 

which participants asserted that adequate training programs within organisations 

will increase individuals technological and pedagogical competency and enable 

them to utilise eLearning systems regularly and confidently.    

To less extent, job relevance positively influenced effort expectancy (β=0.160***), 

which is in line with other studies’ findings (Al-Gahtani, 2016; Alharbi & Drew, 

2014d; Peter & James, 2004). This result suggests that while academics believe that 

eLearning systems are relevant for their teaching and learning activities, it also 

highly asserts their concern about their effort expectancy and there is a substantial 

need to improve academics effort expectancy through training programs and 

providing proper infrastructure and technical support.  
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 : GENERAL DISCUSSION AND CONCLUDING REMARKS 

8.1 CONCLUSION INTRODUCTION 

The increasing number of eLearning initiatives around the globe have prompted 

researchers to investigate the link between e-readiness and the successful 

implementation of eLearning. Most of the research utilises system success theories 

with diverse views on what factors can prompt the success of eLearning systems. In 

the same line, e-readiness also has been an area of interests for researchers. The 

success of an eLearning system is usually studied separately from e-readiness. 

Further, there is a clear need, especially in Arab countries, for more studies that aim 

to determine faculty readiness to use eLearning Systems and its influence on system 

success. The aim of this research is to propose a conceptual framework that 

determines the role of readiness in determining eLearning system success, with 

considering the special characteristics of Arab countries. The proposed model is to 

be used to determine the factors that may influence faculty readiness to use 

eLearning systems and hence the success of such systems. This research, while 

obviously focuses on the experience of eLearning in higher education providers in 

the middle east, is also of potential benefit to other countries within the area, 

possibly, even more widely. The results of this study, and of other studies, should 

provide a clearer and better picture of how universities are responding to the 

emergence of eLearning innovations. The research model for this research is 

adapted and contextualised from well-tested and validated models. Another 

potential contribution of this research would be confirming the ability to replicate 

the integrated research model in other context as in this study. Further, adapting a 

mixed method approach - in particular, sequential explanatory research design - the 

research may provide methodological contribution to the literature, and provide 

instruments and findings that can be used to determine academics’ readiness to use 

eLearning systems and used in various future research settings. 

The aim of this research was to develop and adaptable model that can be used for 

e-readiness assessment amongst users within organisations. And to clearly identify 
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factors that mostly impacts academics’ readiness to use eLearning systems in Saudi 

Universities. The model was applied to assess eLearning readiness in Saudi Arabia 

from academics’ prospective. Overall, the model showed good fit with the data 

collected and the data collected provided empirical evidence that the model is cable 

of explaining 70 per cent of the amount of variances in the actual use of information 

system use. 

8.2 ARE ACADEMICS READY TO USE ELEARNING SYSTEMS? 

The results showed that academics were optimistic about the potential of eLearning 

systems, in which they expressed their cultural readiness to embrace eLearning 

systems. That includes their positive attitude towards such systems, their beliefs 

that eLearning provide a solution for the large number of applicants to join higher 

education organisations every year, and their intention to use eLearning once 

introduced within their organisations.  However, before introducing a large-scale 

eLearning projects in Saudi Arabia, and to prompt the success of any eLearning 

initiatives, academics raised several concerns and challenges that must be addressed 

to improve e-readiness for eLearning systems. First, the design of the system was 

seen a crucial enabler for eLearning readiness amongst academics. Second, the 

organisational readiness was also expressed. Academics argue that e-readiness 

requires various levels of support including providing training and development 

programs targeting all stakeholders within universities. Further, technical 

infrastructure including the proper network connection and availability of software 

and hardware is a key enabler for eLearning systems implementation in Saudi 

Universities. At the national level, academics expressed the need for an overseeing 

body that governs the implementation of eLearning initiatives and provide 

standardised regulations and policies and enable different organisations to 

effectively and innovatively adopt eLearning systems.   
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8.3 SUMMARY OF THE FINDINGS 

In this research, as discussed in previous chapters, the results largely confirm 

existing relationships in the original theories underpinning the research model. 

However, there were significant findings can be summarised as follows: 

8.3.1 General findings 
• The assessment of e-readiness should be contextualised, and it is prudent to 

analyse the context in which a system will be introduced. This is to 

effectively develop the readiness measurements and build the adoption 

strategies based on informed decisions. 

• The main stream research in technology acceptance, system success, and 

satisfaction is that actual use is directly influenced by behavioural intention 

to use a particular technology, and indirectly by other constructs. In this 

study, eLearning systems use was found to be directly influenced by other 

factors in addition to the effect behavioural intention. In fact, the 

explanatory power of the model doubled to 70% when direct links were 

added predicting the actual use, as opposed to 35% explanatory power from 

behavioural intention alone. This research arguably suggests that academics, 

and possibly other stakeholders, are concerned with the issues arise from the 

daily uses eLearning systems.  

8.3.2 Findings related to the role of prior experience 
• The moderating effect of experience did not influence the academics e-

readiness in Saudi Arabia. In addition, there was no statistically significant 

difference between users’ group in their response to the factors influence 

their e-readiness. The possible explanation provided by this study is that all 

academics regardless of their experience level expressed positive attitude 

towards eLearning systems and positive intention to use them. However, 

several challenges are present that may hinder the actual use as follows. 

• The explanatory power of the model is higher for those with less experience 

suggesting that the model should be used in early stage of a technology 

adoption.  It is noted, however, that as users gain more experience, the 
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variables account for more Behavioural Intention (51%). This may indicate 

that academics with minimal experience on eLearning systems usage want 

to use them. However, as they gain more experience, the difficulties that 

may influence their readiness affect their actual use. 

• This finding highlights that positive experience with eLearning systems 

increases the satisfaction level and ultimately the actual use of the systems. 

8.3.3 Findings related to factors influence eLearning readiness in Saudi Arabia 
• Participants asserts that a strategic adoption plan for eLearning systems must 

include increasing awareness amongst stakeholders about the potential 

advantages of using eLearning technologies. This is to change the 

predominant understanding that eLearning is only a technology to the use 

the full capabilities of eLearning systems in pedagogical vision that enables 

the use of technology to supplement learning and teaching process. 

• There were challenges at the national and organisational level. Lack of 

regulations and policies that governs the use of eLearning, and inconsistency 

in standards were potential threats to academics e-readiness which stifle 

them from adopting eLearning systems. For instance, participants expressed 

that with top management support and clear guidelines that includes 

incentives for eLearning systems usage should encourage academics to 

effectively participate in the success of eLearning models within their 

organisations.   

• Theoretically, Attitude towards a technology plays a significance role in 

determining e-readiness in Saudi Arabia. Thus, this research argues that 

Attitude as a factor strongly predict technology acceptance and therefore 

must not be eliminated from studies related to systems adoption. 

• Although attitude towards eLearning systems and intention to use them 

were still significant determinants of eLearning readiness, there were other 

factors that directly influence academics actual use of such systems. 

Challenges like systems ease of use, self-efficacy, training and support, 

sufficient ICT resources, quality of systems and content readiness are 
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attributes of a successful eLearning systems implementation, and thus 

increases the volume of adopting such systems. 

• Based on the results from this research, it is crucially important to improve 

academics self-efficacy in order to further enhance eLearning readiness. 

• Training was another concern for academics, which they believe will 

influence their e-readiness. ELearning systems initiatives must include a 

clear strategy for training users’, including academics, students, and support 

staff. Training users will improve their understanding and confidence in 

using eLearning systems, and influence both their effort and performance 

expectancy. Additionally, well organized training plans increase individuals’ 

competency and therefore the use level may be positively influenced. The 

finding of this research suggests that frequent training will improve 

academic members’ readiness to use eLearning systems. The training 

suggested should target improving not only the technical skills of academics 

but also the pedagogical skills related to content creation for specific 

subjects, educational technologies. 

• Top management support is another key enabler for eLearning readiness as 

indicated by academics. Therefore, this factor must be considered by 

eLearning systems project managers, or relevant directors, within 

organisations. In order for users to be ready to embrace and use eLearning, 

top management needs to support this movement and provide the required 

resources though continues monitoring of the use of such systems. Equally 

important, the realisation of eLearning enormous advantages by the top 

management will positively improve eLearning readiness culture within 

organisations. 

• Academics raises the importance of assessing other stakeholders’ readiness 

and say that could affect their own readiness.  

• Academics participated explained that their performance expectancy is 

influenced by other factors such as age, gender, context, awareness, and 

experience. That is the more experienced they gain the more the realisation 
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of the benefits that eLearning systems can bring to their teaching activities. 

Further, they indicate that eLearning initiatives within Saudi universities 

are not mature yet, and there is a lack of policy that governs the 

implementation of eLearning systems.  

8.4 IMPLICATION 

This research investigated factors that aim enhance the accessibility of higher 

education in a sustainable and efficient manners.  The findings of this research 

provide supportive evidence that in higher education in Saudi Arabia academics are 

behaviourally e-ready. That is, they developed a positive attitude towards eLearning 

systems, use or intend to use/reuse such systems, belief that eLearning is the future 

for learning and teaching.  The major inhibitor of this readiness is suggested to be 

at three levels, namely, technology level, organisational, and national level. First, 

technology readiness greatly influences academic experience with eLearning 

systems and thus their behavioural readiness. Technology context, including the 

quality attributes of the systems, information and content, infrastructure and 

resources, the flexibility and ease of use, presents the core components for 

eLearning readiness from academics prospective.    At organisational level, 

academics are concerned about the support from top managements for eLearning 

systems use. This is evident from the lack of awareness amongst stakeholders, 

including students, staff within organisations, executives, and society in general. 

This is attributed to the absence of appropriate awareness campaigns, inadequate 

training, inconsistency in rules governing eLearning systems adoption for learning 

and teaching, lack of incentives, and the fact that individuals optionally choose to 

curate technology implementation. At the national level, it appears that policy and 

legislation, and the absence of a governing body that aligns eLearning initiatives 

within the organisations with the national vision for higher education. Those levels 

are interconnected, and failure to address any level could consequently impact the 

other components. For example, the authenticity and correctness of contents that 

are appropriate for eLearning systems was emphasised by academics to be a shared 
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responsibility between organisations and a government body. That is the creation 

of a sustainable digital content repository requires government support and 

provision to enable organisations to utilise their capacity in the use of eLearning 

systems.  This includes policies around ownership of the content and proper 

sourcing and citation. 

This research explored eLearning readiness in Saudi Arabia higher education. The 

research model utilized was carefully constructed, refined, tested, and qualitatively 

explained. Therefore, the findings are expected to be representative for the research 

settings and beyond. Other context, and likely other nation can benefit from the 

finding in understanding the state of readiness for Information systems initiatives 

in their organisation and provides policy makers an overview of enabling factors 

and inhibitors and therefore improve the quality of decision-making process. 

8.5 THEORETICAL CONTRIBUTION 

The aim of this research was to propose and validate a conceptual framework that 

determines the role of readiness in determining eLearning system success, with 

considering the special characteristics of Arab countries, especially in Saudi Arabia. 

The proposed conceptual framework may be further tested in order to validate the 

linkage and contribution of each construct. The testing phase would allow refining 

the model and improving it so it can be used as a reliable, robust and most 

importantly useful model to assess eLearning readiness. 

This research, while obviously focused on the experience of higher education 

providers’ experience of eLearning in Saudi Arabia, is also of potential benefit to 

other countries within the gulf region, and possibly, even more widely. The results 

of this study, and of other studies, should provide a clearer and better picture of 

how Saudi Arabian universities are responding to the emergence of eLearning 

innovations. 

The research model for this research is adapted and contextualised from well-tested 

and validated models. Another potential contribution of this research would be 

confirming the ability to replicate the integrated research model in other contexts. 
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Further, the research may provide methodological contribution to the literature, 

and provide an instrument and findings that can be used to determine academics’ 

readiness to use eLearning systems. 

8.6 PRACTICAL CONTRIBUTION 

The key contributions of the analysis include the identification of possible success 

factors for e-readiness in Saudi Arabia, with special focus on eLearning in higher 

education. This was addressed by understanding what drives the success of 

eLearning projects and what are the inhibitors that could be addressed to maximise 

e-readiness level. 

The research results will be valuable to the policy makers in different ways. With 

the tremendous changes in the Saudi economy structure and the vision to shift from 

oil-dependent nation to a country with diverse resources, and the increasing 

demand on education with a large ratio of students to academics in the country, 

eLearning is proposed to take a key role within the Saudi Education system. 

Therefore, it was appropriate to assess the e-readiness of academics for eLearning 

systems in Saudi Arabia. The results shall provide policy makers a general guidance 

for the level of e-readiness with Saudi Universities, and a better understanding of 

what factors affect eLearning projects. 

8.7 LIMITATIONS  

Whilst a comprehensive analysis of the literature was claimed in this research, it 

was limited to the Saudi context to provide the most relevant factors affect e-

readiness amongst academics in Saudi Arabia. Efforts were made to ensure that 

sources were not biased and from rigor articles. However, that could be possibly 

influenced by the researcher’s opinion and the terms and databases used to retrieve 

the literature reviews. Furthermore, a priori-models were used to provide the base 

for the research theoretical framework. This although have significantly 

contributed to reach a solid argument on how to address e-readiness, the researcher 

does not claim that all possible limitations of using priori-models were addressed. 

Moreover, there were limitations in the research design. The explanatory research 
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design implemented in this research required substantial experience in how to 

collect and interpret the results. Whilst all possible efforts were made to ensure 

rigor study, the researcher does not claim that the implementation of mixed 

methods was free of limitations such as time, resources, and lack of experience in 

methodology and research design.   Furthermore, the data was collected and 

analysed by a single researcher which may could have led to biased results. It was 

also impossible to ensure that the research instruments (the online questionnaire) 

was free of biased answers from participants. Although it was based on well-tested 

theories, contextualised, validated and pilot tested, some of the answers may have 

been influenced by the design of the online survey or wording of the questions. 

Finally, the analysis techniques used within this thesis were carefully selected based 

on the nature of the research questions, the research framework, and data collected. 

There, however, were some further techniques that could have improved the data 

analysis chapter but was out of this thesis scope. 

8.8 FUTURE RESEARCH AVENUES 

eLearning initiatives provide enormous opportunities for Saudi Arabia, and similar 

countries, to achieve its strategic plans in meeting the high demand for quality 

education and reaching learners anytime and anywhere. The elusiveness of 

providing a comprehensive eLearning readiness measures is evident from this 

research, yet it opens future research avenues. For instance, the diversity of 

stakeholders, a larger scale study that focuses on different points of times, the 

difference between late and early adopters, are all possible tracks for future studies. 

In this research, the targeted system was the use of eLearning technology in 

organisations where the system was voluntary. It was beyond this research 

objectives to investigate the role of mandatory use of eLearning systems in assessing 

e-readiness. This opens the opportunity for future research on whether users 

exhibit higher satisfaction and tend to encourage others to use the system depends 

on the use scenario. 
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The finding of this research extensively highlights the importance of further studies 

in the e-readiness factors and in particular, the indictors and enablers at different 

levels, organisational, environmental, individual, technological level. 

The findings related to the effect of prior experience with eLearning systems on 

academics’ readiness show some inconsistency. While the current research reveals 

no significant difference between early adopters and late adopters, other studies 

(e.g. Alghamdi & Bayaga, 2016) found that the use of eLearning systems is higher 

among older academics. In contrast, Yamani (2014) and Charnkit (2010) asserts that 

younger academics are more likely to adopt a new technology in their teaching in 

a timely manner. Therefore, as this research omitted the age factor, further research 

should incorporate the age group to reach a solid argument and to find which age 

group is reluctant to use eLearning systems. Thus, such investigation will enable 

effective policy development to enhance academics engagement with eLearning 

systems across all age groups. 
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APPENDICES 

Appendix A: Research process 

Theory 

Researchers in social sciences aim to contribute to the knowledge by building a 

theory concerning an observed phenomenon. Such observation attempts to provide 

a coherent model that measures the apparent relationship between variables 

concerning a certain phenomenon. Hence, formulating a theoretical domain is the 

first step in social sciences. Researchers conduct a literature review to explore the 

related theory in order to find a research gap and to identify the research question 

or questions. Most researchers focus on the theories that have not been empirically 

validated in different contexts, and therefore such theories are at a low level of 

generality. 

This thesis started with exploring the relevant theories concerning the general 

research theme, which is technology acceptance and readiness in higher education 

settings. Further, the model that concerns IS success and satisfaction theories are 

also explored. The aim is to provide a model that can integrate acceptance, success, 

and satisfaction as determinants of e-readiness for eLearning systems in Saudi 

Arabia, particularly in higher education settings. This process revealed various 

theories that can be adapted to answer the research questions. Therefore, the 

researcher studied and compared those theories in order to establish the theoretical 

domain for this research. Although the chosen theory is well defined and has 

received a high volume of empirical research, little attention was paid to it within 

the current study context. The chapter two of this thesis gives a detailed overview 

about the different theories and models adapted in this research, and has led to the 

next processes: hypotheses and operationalisation of concepts. 

Hypothesis 

After establishing a theoretical domain for the research, the proposed theory needs 

to be examined. Based on a previous theory, researchers pose testable hypotheses 

that predict the possible outcomes of a study. The theory observation process leads 
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researchers to categorise concepts to formulate a hypothesis that concerns the 

relationship between two or more entities. Hypothesis formation assists researchers 

in structuring their studies in a systematic way, which therefore permits them to 

closely examine the proposed theory. 

Within this study, hypothesis formation is included. Based on the theory proposed 

in the previous step, researchers examined the context of the study to identify the 

possible relationships between various entities. Based on the researchers’ 

expectations concerning the relationship between different entities within the 

research domain, twenty-five declarative relationships are hypothesised. The 

hypotheses were ensured to be testable and reflect a well-known theory in the field 

of the research. The aim of this step within this research is to test the theory in a 

different domain and to provide a supporting examination that contributes to the 

knowledge by clarifying the relationships between variables in a different context. 

This research will lead to the development of a conceptual framework that aims 

provide a comprehensive ground for measuring eLearning success, technology 

acceptance, and satisfaction as determinates for eLearning readiness in Saudi 

Arabian Higher education. The research model will be tested and refined to provide 

the literature with a usable, reliable, and most importantly useful model to assess 

eLearning readiness among users.  The research model and hypotheses chapter 

(Chapter 3) starts with the conceptual framework justifications and relationships 

establishments. In particular, this research process is applied in section 2.9 and 2.10, 

where the research model is elaborated. 

Operationalisation of concepts 

Hypothesis formation aims to identify the possible concepts that researchers want 

to measure. In order for the researchers to assess the validity of a formulated 

hypothesis, they need to translate the hypothesis into measurable variables. This 

process is called operationalisation of concepts, which allows for the determining 

of the quantitative measures and what research method to follow in order to obtain 

those measures. 
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To improve the quality of the results and maintain a robust research design, the 

process of concept operationalisation is conducted as a core research process. To 

serve the goal of this research, the exact definition of each variable is provided 

through investigating how the variables are defined in relevant literature and 

adapting those definitions to fit with the research needs. That permits the 

researchers to incorporate nominal and ordinal measurements. Hence, researchers 

can empirically and quantitatively validate the research hypothesis and provide 

data that can be statically tested and replicated by other researchers. This step is 

applied thoroughly in chapters two, three, and four of this thesis. The literature 

review chapter introduces the possible constructs to be used in this study, which 

were categorised, and possible linkages were identified in the research model 

section. The research method chapter finally establishes the procedures and the 

research design and philosophy that rule the data collection, testing, and analysis of 

data.   

Selection of respondents 

Operationalisation of concepts, discussed earlier, shall result in devised research 

instruments, such as interview questions or a self-administrated survey. Therefore, 

the researchers must acquire the target population of respondents to whom the 

research instruments should be distributed. In addition to that, the sampling 

technique is to be discussed and justified in order to achieve a representative sample. 

This procedure is a chief step within this research structure. First, the research 

instrument must be designed based on well-tested items. As this research is 

quantitative in nature, a self-administrated questionnaire is used as the main data 

collection tool. The sampling technique to recruit respondents is chosen and 

justified to fit the research requirements. The process of the research instrument 

design and selection of respondents is comprehensively discussed in a separate 

section on this thesis, in the research methodology chapter specifically.  

Selection of research design 

Research design is a core component of any research. It defines the strategies or 

plans that spell out how the research will be conducted. For instance, at this stage, 
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the researcher decides the study type, which may be a correlation, experimental, or 

descriptive design (Cohen, Manion, & Morrison, 2007). In addition, the research 

framework and whether to classify the research as exploratory or conclusive or to 

conduct a quantitative or qualitative method are also outlined within this process. 

Also, depending on the research being carried out, the data collection and the 

analysis plan may be included. In summary, the research design is a central process 

that structures the research and defines clearly how other aspects of the research 

are connected. 

In line with similar research, this study specifically outlines the research 

methodology used, including the data collection methods and analysis plan. This 

matter is dealt with in depth in a separate section. 

Collection of data 

At this stage, the researcher uses the research instruments to collect data. Gathering 

data enables answering the research questions, testing the research hypothesis, and 

drawing a conclusion, as the data provide evidence that shapes knowledge 

(Creswell, 2013). During this process, the researcher maintains research integrity 

by providing delineated instructions for the potential respondents and answers all 

inquiries and clarifications as needed. The ultimate aim is to provide as accurate 

answers as possible, which assist in validating the study being undertaken. 

Data for this study are collected via setting an online questionnaire, which will be 

made available to the respondents with clear instructions, and all respondents were 

urged to seek assistance if they had any difficulties during the specified period for 

data collection. Further, follow-up interviews will be conducted to explain the 

results from the quantitative data. This procedure is elaborated upon in details 

within this thesis. 

Analysis of data 

This process involves exploring the data collected and applying analysis techniques 

to find the relationships between variables and to convert raw data into more useful 

information and knowledge. Therefore, the researcher can provide readers with 

information represented in a spatial form. In quantitative data analysis, statistical 
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techniques are applied to provide a numerical description of study variables that 

permits discussing the findings in descriptive statistics. 

Within this thesis, data are statistically processed and analysed. The Statistical 

Package for the Social Sciences (SPSS) is used to conduct the data analysis 

procedure. SPSS serves the researcher’s needs within this thesis, as it permits the 

production of required statistics that enable the discovery of patterns in the data 

collected and allows the discussion of the findings. Further illustration is provided 

in a section in this thesis, and an overview provided on how the quantitative and 

qualitative data is analysed and reported. 

Findings 

Based on the analysed data, the researcher will find whether the research 

hypotheses are supported or rejected. Hence, the result of the hypotheses testing 

will feed back into the theory established in the first step of the research process. 

At this stage, the researcher should be able to find the connection between variables 

and the impact of one factor upon another. In addition, it can be determined if the 

theory that prompts the research hypotheses is not suitable for the research or if 

the theory is in need of reformulation or revision. 

This process has been considered vital within this thesis. A dedicated section will 

be provided to discuss the study findings, the summary of hypotheses testing, and 

lessons learned from the findings. Currently, the research method chapter outlines 

the plans on how data will be reported and presented.
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Appendix B: Research Instruments 

1. Section I (Introduction) 
 
Dear Faculty member: 
 
My name is Saleh Alharbi, a PhD student at Griffith University and a lecturer at Shaqra University. The purpose 
of this survey is to collect information from academics working for Saudi Universities that will assist the 
researcher to provide empirical evidence for this academic research in relation to academics' readiness to 
use learning management systems. For further information, and to read about the ethical consideration of 
this research. please click here (Research information sheet). 

I can be contacted via email saleh@su.edu.sa or mobile +966554956599 or Twitter @ALSLIMI  

 
2. Section II (Demographic Characteristics Information) 

Variable (Variable code) Value (Answer Code) 
Gender (gen) Male (1) 

Female (2) 
How do you describe your University? 
(uniAge) 

Emerging University (1) 
An Old University (2) 
Covers large geographic area (3) 
Good IT infrastructure (4) 

Do you work at: (uniType) Emerging University (1) 
An Old University (2) 

Age (age) 

Less than 25 (1) 
25-30 (2) 
30-40 (3) 
40-50 (4) 
Above 50 years old (5) 

Please choose your nationality (nationality) 

Saudi (1) 
Egyptian (2) 
Sudanese (3) 
Jordanian (4) 
Algerian (5) 
Tunisian (6) 
Indian (7) 
Pakistani (8) 
Other (9) – Specify 

Experience in higher Education(In general, 
not only at your current university) (expGen) 

Less than 1 year (1) 
More than 1 year and less than 3 years (2) 
More than 3 years and less than 5 years (3) 
More than 5 year and less than 10 years (4) 
More than 10 years (5) 

Experience at current university (expSh) 
Less than 1 year (1) 
More than 1 year and less than 2 years (2) 
More than 2 years (3) 

Academic Rank (rank) 

Professor (1) 
Associate Professor (2) 
Assistance Professor (3) 
Lecturer (4) 
Instructor (5) 

Continued - Demographic Characteristics Information 
Vice-rector or deputy vice-chancellor (1) 
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Your Academic administrator position 
(adminWork) 

Dean (2) 
Associate Dean (3) 
Department chairman (4) 
Centre director (5) 
None (6) 
Studying in KSA (7) 
Studying Abroad (8) 

Your academic field (filed) 

Humanities & Social Sciences (1) 
Natural Sciences (2) 
Applied Sciences( e.g. engineering, computing& IT) (3) 
Medical & Health Sciences (4) 

What is your uni? (uni) Textbox for participants to type their university’s name 
What is your department? (dept) Drop down list with faculties and departments 

How long have you used, or have been using 
an eLearning system? (expELS) 

Have not used a System Management System (1) 
Less than a year (2) 
1-3 years (3) 
3-5 years (4) 
More than 5 years (5) 

1. Section III (UTAUT(adapted from Venkatesh, Morris, Davis, & Davis (2003))) 
Factors Ordinal Scale range 

Performance Expectancy (PEE) 
Strongly 

Disagree 
Neutral 

Strongly 

Agree 

PEE1 I feel that eLearning systems are useful. 
1 

 
2 

 
3 

 
4 

 
5 

 
6 

 
7 

 

PEE2 eLearning systems improves my work efficiency. 1 
 

2 
 

3 
 

4 
 

5 
 

6 
 

7 
 

PEE3 eLearning systems improves my work convenience. 1 
 

2 
 

3 
 

4 
 

5 
 

6 
 

7 
 

PEE4 eLearning systems lets me do work related tasks more quickly. 1 
 

2 
 

3 
 

4 
 

5 
 

6 
 

7 
 

Effort Expectancy (EFE) 
Strongly 

Disagree 
Neutral 

Strongly 

Agree 

EFE1 Skilfully using eLearning systems is easy for me. 
1 

 
2 

 
3 

 
4 

 
5 

 
6 

 
7 

 

EFE2 I find that using eLearning systems is easy. 1 
 

2 
 

3 
 

4 
 

5 
 

6 
 

7 
 

EFE3 Learning how to use eLearning systems is easy for me. 1 
 

2 
 

3 
 

4 
 

5 
 

6 
 

7 
 

EFE4 My interaction with eLearning systems is clear and 
understandable. 

1 
 

2 
 

3 
 

4 
 

5 
 

6 
 

7 
 

Social Influence(SOI) 
Strongly 

Disagree 
Neutral 

Strongly 

Agree 

SOI1 Those people that influence my behaviour think that I should 
use eLearning systems. 

1 
 

2 
 

3 
 

4 
 

5 
 

6 
 

7 
 

SOI2 Those people that are important to me think that I should use 
eLearning systems. 

1 
 

2 
 

3 
 

4 
 

5 
 

6 
 

7 
 

Facilitating Conditions(FC) 
Strongly 

Disagree 
Neutral 

Strongly 

Agree 

FC1 I have the resources necessary to use the system. 
1 

 
2 

 
3 

 
4 

 
5 

 
6 

 
7 

 

FC2 The system is not compatible with other systems I use. 1 
 

2 
 

3 
 

4 
 

5 
 

6 
 

7 
 

FC3 I have the knowledge necessary to use the system. 1 
 

2 
 

3 
 

4 
 

5 
 

6 
 

7 
 

FC4 A specific person (or group) is available for assistance with 
system difficulties. 

1 
 

2 
 

3 
 

4 
 

5 
 

6 
 

7 
 

Continued – UTAUT constructs 
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Attitude Toward Usage (ATU) 
Strongly 

Disagree 
Neutral 

Strongly 

Agree 

 
ATU1 I believe it is a good idea to use eLearning systems. 

1 
 

2 
 

3 
 

4 
 

5 
 

6 
 

7 
 

ATU2 I like the idea of using eLearning systems. 1 
 

2 
 

3 
 

4 
 

5 
 

6 
 

7 
 

ATU3 Using eLearning systems is a positive idea. 1 
 

2 
 

3 
 

4 
 

5 
 

6 
 

7 
 

Behavioural Intention to Use (BI) 
Strongly 

Disagree 
Neutral 

Strongly 

Agree 

BI1 I intend to use the eLearning systems in the future. 
1 

 
2 

 
3 

 
4 

 
5 

 
6 

 
7 

 

BI2 I predict I would use eLearning systems in the future. 1 
 

2 
 

3 
 

4 
 

5 
 

6 
 

7 
 

BI3 I plan to use eLearning systems system in the future. 1 
 

2 
 

3 
 

4 
 

5 
 

6 
 

7 
 

Actual Use(USE) 
Strongly 

Disagree 
Neutral 

Strongly 

Agree 

USE1 I have used eLearning systems a lot in the past. 
1 

 
2 

 
3 

 
4 

 
5 

 
6 

 
7 

 

USE2 I have been using eLearning systems regularly in the past. 1 
 

2 
 

3 
 

4 
 

5 
 

6 
 

7 
 

1. Section IV IS Success (adapted from DeLone & McLean (1992,2003)) 

Information Quality (IQ) 
Strongly 

Disagree 
Neutral 

Strongly 

Agree 

IQ1 The eLearning systems provides information that is exactly what 
you need (Content Accuracy). 

1 
 

2 
 

3 
 

4 
 

5 
 

6 
 

7 
 

IQ2 The eLearning systems provides information you need at the 
right time (Availability). 

1 
 

2 
 

3 
 

4 
 

5 
 

6 
 

7 
 

IQ3 The eLearning systems provides information that is relevant to 
your course (Usability, relevance). 

1 
 

2 
 

3 
 

4 
 

5 
 

6 
 

7 
 

IQ4 The eLearning systems provides sufficient information for your 
purposes (Quantity of information). 

1 
 

2 
 

3 
 

4 
 

5 
 

6 
 

7 
 

IQ5 The eLearning systems provides information that is easy to 
understand (Understandability). 

1 
 

2 
 

3 
 

4 
 

5 
 

6 
 

7 
 

IQ6 The eLearning systems provides up-to-date information 
(Currency). 

1 
 

2 
 

3 
 

4 
 

5 
 

6 
 

7 
 

IQ7 The eLearning systems provides information that appears 
readable, clear and well formatted (User interface) 

1 
 

2 
 

3 
 

4 
 

5 
 

6 
 

7 
 

IQ8 The eLearning systems provides required information on time. 
(Timeliness). 

1 
 

2 
 

3 
 

4 
 

5 
 

6 
 

7 
 

IQ9 eLearning systems provides information that is suitably concise. 1 
 

2 
 

3 
 

4 
 

5 
 

6 
 

7 
 

System Quality (SQ) 
Strongly 

Disagree 
Neutral 

Strongly 

Agree 

SQ1 The eLearning systems allows a high level of customization for 
different courses. 

1 
 

2 
 

3 
 

4 
 

5 
 

6 
 

7 
 

SQ2 The eLearning systems provides for personalized information 
presentation. 

1 
 

2 
 

3 
 

4 
 

5 
 

6 
 

7 
 

SQ3 The eLearning systems is easy to use . 1 
 

2 
 

3 
 

4 
 

5 
 

6 
 

7 
 

SQ4 The eLearning systems is user-friendly (Easy to learn). 1 
 

2 
 

3 
 

4 
 

5 
 

6 
 

7 
 

SQ5 The eLearning systems provides a high of availability (Access). 1 
 

2 
 

3 
 

4 
 

5 
 

6 
 

7 
 

SQ6 The eLearning systems provides an appropriate level of on-line 
assistance and explanation (User requirements). 

1 
 

2 
 

3 
 

4 
 

5 
 

6 
 

7 
 

SQ7 The eLearning systems provides interactive features for an 
effective user experience. 

1 
 

2 
 

3 
 

4 
 

5 
 

6 
 

7 
 

 

Continued - IS Success constructs (System Quality (SQ)) 
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SQ8 The eLearning systems provides satisfactory support to users of 
the system  (Help and training). 

1 
 

2 
 

3 
 

4 
 

5 
 

6 
 

7 
 

SQ9 The eLearning systems has features that support the needs of a 
range of different courses (Flexibility ). 

1 
 

2 
 

3 
 

4 
 

5 
 

6 
 

7 
 

SQ10 The eLearning systems has a high level of reliability. 1 
 

2 
 

3 
 

4 
 

5 
 

6 
 

7 
 

SQ11 The eLearning systems provides high-speed information access 
(Efficiency). 

1 
 

2 
 

3 
 

4 
 

5 
 

6 
 

7 
 

User Satisfaction (US) 
Strongly 

Disagree 
Neutral 

Strongly 

Agree 

US1 eLearning systems is effective. 1 
 

2 
 

3 
 

4 
 

5 
 

6 
 

7 
 

US2 eLearning systems is efficient. 1 
 

2 
 

3 
 

4 
 

5 
 

6 
 

7 
 

US3 Overall, I am satisfied with eLearning systems. 1 
 

2 
 

3 
 

4 
 

5 
 

6 
 

7 
 

Information Satisfaction (IS) 
Strongly 

Disagree 
Neutral 

Strongly 

Agree 

IS1 Overall, the information I get from eLearning systems is very 
satisfying. 

1 
 

2 
 

3 
 

4 
 

5 
 

6 
 

7 
 

IS2 I am very satisfied with the information I receive from eLearning 
systems. 

1 
 

2 
 

3 
 

4 
 

5 
 

6 
 

7 
 

System Satisfaction (SS) 
Strongly 

Disagree 
Neutral 

Strongly 

Agree 

SS1 All things considered, I am very satisfied with eLearning 
systems. 

1 
 

2 
 

3 
 

4 
 

5 
 

6 
 

7 
 

SS2 Overall, my interaction with eLearning systems is very satisfying 1 
 

2 
 

3 
 

4 
 

5 
 

6 
 

7 
 

2. Section V External factors 

Job Relevance (JR) 
Strongly 

Disagree 
Neutral 

Strongly 

Agree 

JR1 In my job, the use of eLearning systems is important. 1 
 

2 
 

3 
 

4 
 

5 
 

6 
 

7 
 

JR2 In my job, the use of eLearning systems is relevant. 1 
 

2 
 

3 
 

4 
 

5 
 

6 
 

7 
 

Self-efficacy (SE) 
Strongly 

Disagree 
Neutral 

Strongly 

Agree 

SE1 I know how to solve my own technical problems. 
1 

 
2 

 
3 

 
4 

 
5 

 
6 

 
7 

 

SE2 I can learn technology easily. 1 
 

2 
 

3 
 

4 
 

5 
 

6 
 

7 
 

SE3 I keep up with important new technologies. 1 
 

2 
 

3 
 

4 
 

5 
 

6 
 

7 
 

SE4 I frequently play around the technology. 1 
 

2 
 

3 
 

4 
 

5 
 

6 
 

7 
 

SE5 I know about a lot of different technologies. 1 
 

2 
 

3 
 

4 
 

5 
 

6 
 

7 
 

SE6 I have the technical skills I need to use technology. 1 
 

2 
 

3 
 

4 
 

5 
 

6 
 

7 
 

SE7 I have had sufficient opportunities to work with different 
technologies. 

1 
 

2 
 

3 
 

4 
 

5 
 

6 
 

7 
 

3. Section VI (End of survey) 
Dear Faculty member: 

Thank you for your time! I appreciate it. Your survey responses have been recorded. If you want to 
participate in a follow-up interview, please follow the link to the form so that you email is not linked 
to your response. 
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Appendix C: Ethical Consideration 
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Appendix D: Audit Trail 

Table 59: Constructs descriptive data 

The selection of the research problem 
Research proposal 
Literature review 
Research design 

sequential explanatory research design 
Quantitative Study 
Qualitative Study 

preparation for 
the study 

o The results from the quantitative analysis facilitated the design of the qualitative approach 
o The research model was examined to identify the relationships that required further 

qualitative investigation 
o The decision was made to collect the qualitative data in two ways:  Semi-structured interviews 

(carried out online via Adobe Connect meeting tool) and open-ended questions (administrated 
online)  

collection 
methods 

o Semi-structured interviews were used in this study, where the outline of the topic and the 
issue are predetermined, and a set of questions are directed to the participants. Further, there 
was an unstructured part of the interview was used to explore the key participants view on 
the issue being investigated – eLearning readiness and its impact on system success. 

Sampling 

o The sample for the qualitative phase consisted of two sources. The first source was 
participants who completed the original survey for the quantitative phase and chose to answer 
follow up open-ended questions.  Second, qualitative data was also collected from purposefully 
selected subjects to participate in follow-up semi-structured interviews. 

validity checks 

o The interview protocol and open-ended questions were subjected to pilot study. That was to 
provide in-depth test before the questions were refined and used for the qualitative data 
collection phase. 

o After the data was collected, member-check was performed by communicating the transcript 
with the interviewees. This to ensure that the data was correctly interpreted by the researcher 

o Peer examination with colleagues from the field and other PhD students was conducted to 
establish a firmer conclusion about the themes identified, which enabled the researcher to 
gain more confidence in justifying the final results. Further, as parts of this research were 
published and presented in conferences, the reviewers’ comments and notes from attendees 
of conferences were taken into account, as well as discussions occurring during supervisory 
meetings. 

Data management 
and transcription 

o Data was coded 
o Pattern, themes, relationships were defined to provide the explanatory base for the 

quantitative findings    

Data analyses 
o Data from both open-ended questions and interviews were combined and analysed. 
o The data was used to explain any unusual results from the quantitative study through a 

qualitative inquiry. 
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Appendix E: Constructs Descriptive Data 

Table 60: Constructs descriptive data 

PE
E

 

Option Low  Mod.  High  Pooled  
Strongly Agree 370 54.09% 467 62.43% 285 56.21% 1122 57.86% 
Agree 242 35.38% 214 28.61% 172 33.93% 628 32.39% 
Slightly Agree 60 8.77% 49 6.55% 36 7.10% 145 7.48% 
Neutral 9 1.32% 10 1.34% 4 0.79% 23 1.19% 
Slightly Disagree 1 0.15% 6 0.80% 9 1.78% 16 0.83% 
Disagree 2 0.29% 2 0.27% 1 0.20% 5 0.26% 
Strongly Disagree 0 0.00% 0 0.00% 0 0.00% 0 0.00% 

Total 684 100.00% 748 100.00% 507 100.00% 1939 100.00% 

E
FE

 

Strongly Agree 267 39.04% 310 41.44% 203 39.96% 780 40.21% 
Agree 274 40.06% 296 39.57% 191 37.60% 761 39.23% 
Slightly Agree 113 16.52% 105 14.04% 88 17.32% 306 15.77% 
Neutral 26 3.80% 23 3.07% 13 2.56% 62 3.20% 
Slightly Disagree 4 0.58% 7 0.94% 8 1.57% 19 0.98% 
Disagree 0 0.00% 5 0.67% 3 0.59% 8 0.41% 
Strongly Disagree 0 0.00% 2 0.27% 2 0.39% 4 0.21% 

Total 684 100.00% 748 100.00% 508 100.00% 1940 100.00% 

SO
 

Strongly Agree 83 24.27% 100 26.74% 57 22.44% 240 24.74% 
Agree 145 42.40% 142 37.97% 95 37.40% 382 39.38% 
Slightly Agree 56 16.37% 67 17.91% 56 22.05% 179 18.45% 
Neutral 51 14.91% 46 12.30% 38 14.96% 135 13.92% 
Slightly Disagree 4 1.17% 9 2.41% 4 1.57% 17 1.75% 
Disagree 3 0.88% 9 2.41% 2 0.79% 14 1.44% 
Strongly Disagree 0 0.00% 1 0.27% 2 0.79% 3 0.31% 

Total 342 100.00% 374 100.00% 254 100.00% 970 100.00% 

B
I 

Strongly Agree 310 60.43% 344 61.32% 230 60.37% 884 60.76% 
Agree 163 31.77% 170 30.30% 127 33.33% 460 31.62% 
Slightly Agree 30 5.85% 23 4.10% 17 4.46% 70 4.81% 
Neutral 9 1.75% 21 3.74% 3 0.79% 33 2.27% 
Slightly Disagree 1 0.19% 2 0.36% 1 0.26% 4 0.27% 
Disagree 0 0.00% 1 0.18% 3 0.79% 4 0.27% 
Strongly Disagree 0 0.00% 0 0.00% 0 0.00% 0 0.00% 

Total 513 100.00% 561 100.00% 381 100.00% 1455 100.00% 

A
T

U
 

Strongly Agree 314 61.21% 375 66.84% 246 64.57% 935 64.26% 
Agree 176 34.31% 165 29.41% 103 27.03% 444 30.52% 
Slightly Agree 18 3.51% 18 3.21% 28 7.35% 64 4.40% 
Neutral 4 0.78% 3 0.53% 3 0.79% 10 0.69% 
Slightly Disagree 0 0.00% 0 0.00% 0 0.00% 0 0.00% 
Disagree 0 0.00% 0 0.00% 0 0.00% 0 0.00% 
Strongly Disagree 1 0.19% 0 0.00% 1 0.26% 2 0.14% 

Total 513 100.00% 561 100.00% 381 100.00% 1455 100.00% 

U
SE

 

Strongly Agree 97 28.36% 114 30.48% 50 19.69% 261 26.91% 
Agree 77 22.51% 112 29.95% 67 26.38% 256 26.39% 
Slightly Agree 70 20.47% 55 14.71% 61 24.02% 186 19.18% 
Neutral 30 8.77% 26 6.95% 22 8.66% 78 8.04% 
Slightly Disagree 26 7.60% 23 6.15% 20 7.87% 69 7.11% 
Disagree 28 8.19% 30 8.02% 23 9.06% 81 8.35% 
Strongly Disagree 14 4.09% 14 3.74% 11 4.33% 39 4.02% 

Total 342 100.00% 374 100.00% 254 100.00% 970 100.00% 

JR
 

Strongly Agree 169 49.42% 188 50.27% 137 53.94% 494 50.93% 
Agree 109 31.87% 119 31.82% 84 33.07% 312 32.16% 
Slightly Agree 40 11.70% 47 12.57% 23 9.06% 110 11.34% 
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Neutral 9 2.63% 17 4.55% 4 1.57% 30 3.09% 
Slightly Disagree 10 2.92% 3 0.80% 4 1.57% 17 1.75% 
Disagree 3 0.88% 0 0.00% 0 0.00% 3 0.31% 
Strongly Disagree 2 0.58% 0 0.00% 2 0.79% 4 0.41% 

Total 342 100.00% 374 100.00% 254 100.00% 970 100.00% 

SE
 

Strongly Agree 258 25.15% 315 28.07% 202 26.51% 775 26.63% 
Agree 363 35.38% 375 33.42% 242 31.76% 980 33.68% 
Slightly Agree 222 21.64% 237 21.12% 166 21.78% 625 21.48% 
Neutral 88 8.58% 67 5.97% 74 9.71% 229 7.87% 
Slightly Disagree 49 4.78% 71 6.33% 45 5.91% 165 5.67% 
Disagree 24 2.34% 31 2.76% 16 2.10% 71 2.44% 
Strongly Disagree 22 2.14% 26 2.32% 17 2.23% 65 2.23% 

Total 1026 100.00% 1122 100.00% 762 100.00% 2910 100.00% 

SQ
 

Strongly Agree 252 21.05% 237 18.11% 159 17.89% 648 19.09% 
Agree 416 34.75% 521 39.80% 292 32.85% 1229 36.20% 
Slightly Agree 213 17.79% 241 18.41% 197 22.16% 651 19.18% 
Neutral 182 15.20% 167 12.76% 112 12.60% 461 13.58% 
Slightly Disagree 46 3.84% 62 4.74% 56 6.30% 164 4.83% 
Disagree 55 4.59% 60 4.58% 45 5.06% 160 4.71% 
Strongly Disagree 33 2.76% 21 1.60% 28 3.15% 82 2.42% 

Total 1197 100.00% 1309 100.00% 889 100.00% 3395 100.00% 

IQ
 

Strongly Agree 262 19.15% 359 24.00% 155 15.26% 776 20.00% 
Agree 464 33.92% 522 34.89% 321 31.59% 1307 33.69% 
Slightly Agree 254 18.57% 260 17.38% 240 23.62% 754 19.43% 
Neutral 210 15.35% 199 13.30% 170 16.73% 579 14.92% 
Slightly Disagree 96 7.02% 66 4.41% 63 6.20% 225 5.80% 
Disagree 42 3.07% 48 3.21% 38 3.74% 128 3.30% 
Strongly Disagree 40 2.92% 42 2.81% 29 2.85% 111 2.86% 

Total 1368 100.00% 1496 100.00% 1016 100.00% 3880 100.00% 

U
S 

Strongly Agree 207 40.35% 244 43.49% 142 37.27% 593 40.76% 
Agree 211 41.13% 216 38.50% 152 39.90% 579 39.79% 
Slightly Agree 67 13.06% 78 13.90% 57 14.96% 202 13.88% 
Neutral 22 4.29% 20 3.57% 17 4.46% 59 4.05% 
Slightly Disagree 2 0.39% 3 0.53% 5 1.31% 10 0.69% 
Disagree 3 0.58% 0 0.00% 5 1.31% 8 0.55% 
Strongly Disagree 1 0.19% 0 0.00% 3 0.79% 4 0.27% 

Total 513 100.00% 561 100.00% 381 100.00% 1455 100.00% 
N

ew
 factor 

Strongly Agree 168 19.65% 228 24.39% 134 21.10% 530 21.86% 
Agree 277 32.40% 325 34.76% 203 31.97% 805 33.20% 
Slightly Agree 193 22.57% 171 18.29% 138 21.73% 502 20.70% 
Neutral 111 12.98% 98 10.48% 68 10.71% 277 11.42% 
Slightly Disagree 40 4.68% 47 5.03% 49 7.72% 136 5.61% 
Disagree 35 4.09% 49 5.24% 14 2.20% 98 4.04% 
Strongly Disagree 31 3.63% 17 1.82% 29 4.57% 77 3.18% 

Total 855 100.00% 935 100.00% 635 100.00% 2425 100.00% 
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Appendix F: Themes Coding 

Table 61: themes and subthemes coding 

Theme - subtheme code 

Awareness AWR 

Policy and legislation PAL 

top management support TMS 

Infrastructure and technical support TIS 

students’ readiness STR 

Training TRN 

content readiness CRE  
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Appendix G: Themes By cases 

Table 62: themes as mentioned by participants 

Cases Themes 
opC1 AWR - TMS TRN PAL STR TIS 

opC2 AWR - TMS - PAL - - 

opC3 AWR - TMS - PAL STR TIS 

opC4 AWR - TMS - PAL STR TIS 

opC5 AWR CRE TMS TRN - STR TIS 

opC6 - - TMS TRN PAL STR - 

opC7 AWR - TMS TRN - - TIS 

opC8 - CRE TMS TRN PAL STR TIS 

opC9 AWR - TMS TRN PAL STR TIS 

opC1- - - - - PAL STR TIS 

opC11 AWR CRE - - PAL - - 

opC12 - CRE TMS TRN - - TIS 

opC13 AWR - - - PAL STR - 

opC14 AWR - - - - - - 

opC15 AWR - TMS - - - TIS 

opC16 AWR - TMS - PAL STR TIS 

opC17 AWR CRE TMS - PAL STR TIS 

opC18 AWR CRE TMS TRN - - TIS 

opC19 AWR - - - PAL STR TIS 

opC2- AWR CRE TMS TRN PAL STR TIS 

opC21 - - TMS - - - - 

opC22 AWR - - TRN - - TIS 

opC23 AWR - - TRN - - - 

iC1 AWR - - - PAL - - 

iC2 AWR CRE - - PAL STR - 

iC3 AWR CRE - TRN PAL STR TIS 

iC4 - CRE TMS TRN PAL - TIS 

iC5 - CRE TMS - PAL - - 

iC6 AWR - TMS - PAL - - 

iC7 AWR - - TRN - STR - 

iC8 AWR CRE TMS - PAL STR TIS 

iC9 AWR CRE - TRN PAL - - 

Total 25 13 20 15 22 17 19 
% 78.1 40.6 62.5 46.9 68.8 53.1 59.4 
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Appendix H: Members-Check Samples 

Table 63: sample of members-check  

Phrase or ambiguity from data collection Member Clarification 
Platform “I mean Moodle LMS” 
opc8 said that “it is not going to go far if the 
infrastructure is not ready and the policy is 
sat. 

Sat was replaced with [put in place]”. 

Content readiness Some members mentioned content as a success factor 

for eLearning. Further clarification was sought from 

some of the members to elaborate on the definition of 

content readiness within the research context, and the 

impact of content readiness on eLearning success. 

Top management support Members were asked to specify how top management 

can enhance eLearning readiness and how it is related 

to other factors they mentioned. 
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Appendix I: Response Percentage in Relation to the Pooled Sample 

Table 64: response percentage in relation to the pooled sample  

Answer 
option Group Factors  

PEE EFE SO BI ATU USE JR SE IS SQ IQ US Aggregated* 

Strongly 
Agree 

Low 19.07 13.76 8.56 21.31 21.58 10.00 17.42 8.87 6.93 7.42 6.75 14.23 11.60 
Mod. 24.07 15.98 10.31 23.64 25.77 11.75 19.38 10.82 9.40 6.98 9.25 16.77 13.81 
High 14.69 10.46 5.88 15.81 16.91 5.15 14.12 6.94 5.53 4.68 3.99 9.76 8.42 

Pooled 57.84 40.21 24.74 60.76 64.26 26.91 50.93 26.63 21.86 19.09 20.00 40.76 33.82 

Agree 

Low 12.47 14.12 14.95 11.20 12.10 7.94 11.24 12.47 11.42 12.25 11.96 14.50 12.27 
Mod. 11.03 15.26 14.64 11.68 11.34 11.55 12.27 12.89 13.40 15.35 13.45 14.85 13.37 
High 8.87 9.85 9.79 8.73 7.08 6.91 8.66 8.32 8.37 8.60 8.27 10.45 8.62 

Pooled 32.37 39.23 39.38 31.62 30.52 26.39 32.16 33.68 33.20 36.20 33.69 39.79 34.26 

Slightly 
Agree 

Low 3.09 5.82 5.77 2.06 1.24 7.22 4.12 7.63 7.96 6.27 6.55 4.60 5.62 
Mod. 2.53 5.41 6.91 1.58 1.24 5.67 4.85 8.14 7.05 7.10 6.70 5.36 5.68 
High 1.86 4.54 5.77 1.17 1.92 6.29 2.37 5.70 5.69 5.80 6.19 3.92 4.66 

Pooled 7.47 15.77 18.45 4.81 4.40 19.18 11.34 21.48 20.70 19.18 19.43 13.88 15.96 

Neutral 

Low 0.46 1.34 5.26 0.62 0.27 3.09 0.93 3.02 4.58 5.36 5.41 1.51 3.16 
Mod. 0.52 1.19 4.74 1.44 0.21 2.68 1.75 2.30 4.04 4.92 5.13 1.37 2.93 
High 0.21 0.67 3.92 0.21 0.21 2.27 0.41 2.54 2.80 3.30 4.38 1.17 2.22 

Pooled 1.19 3.20 13.92 2.27 0.69 8.04 3.09 7.87 11.42 13.58 14.92 4.05 8.31 

Slightly 
Disagree 

Low 0.05 0.21 0.41 0.07 0 2.68 1.03 1.68 1.65 1.35 2.47 0.14 1.17 
Mod. 0.31 0.36 0.93 0.14 0 2.37 0.31 2.44 1.94 1.83 1.70 0.21 1.26 
High 0.46 0.41 0.41 0.07 0 2.06 0.41 1.55 2.02 1.65 1.62 0.34 1.11 

Pooled 0.82 0.98 1.75 0.27 0 7.11 1.75 5.67 5.61 4.83 5.80 0.69 3.54 

Disagree 

Low 0.10 0.00 0.31 0.00 0 2.89 0.31 0.82 1.44 1.62 1.08 0.21 0.82 
Mod. 0.10 0.26 0.93 0.07 0 3.09 0.00 1.07 2.02 1.77 1.24 0.00 0.99 
High 0.10 0.15 0.21 0.21 0 2.37 0.00 0.55 0.58 1.33 0.98 0.34 0.64 

Pooled 0.31 0.41 1.44 0.27 0 8.35 0.31 2.44 4.04 4.71 3.30 0.55 2.44 

Strongly 
Disagree 

Low 0 0 0 0 0.07 1.44 0.21 0.76 1.28 0.97 1.03 0.07 0.61 
Mod. 0 0.10 0.10 0 0.00 1.44 0.00 0.89 0.70 0.62 1.08 0.00 0.52 
High 0 0.10 0.21 0 0.07 1.13 0.21 0.58 1.20 0.82 0.75 0.21 0.52 

Pooled 0 0.21 0.31 0 0.14 4.02 0.41 2.23 3.18 2.42 2.86 0.27 1.65 

Total (%) 

Low 35.26 35.26 35.26 35.26 35.26 35.26 35.26 35.26 35.26 35.26 35.26 35.26 35.26 
Mod 38.56 38.56 38.56 38.56 38.56 38.56 38.56 38.56 38.56 38.56 38.56 38.56 38.56 
High 26.19 26.19 26.19 26.19 26.19 26.19 26.19 26.19 26.19 26.19 26.19 26.19 26.19 

pooled 100 100 100 100 100 100 100 100 100 100 100 100 100 
Total items 4 4 2 3 3 2 2 6 5 7 8 3 49 

Note: The percentage is calculated using P=y/(i × N), where y is the frequency of each answer option for each group(Table 65), i is the number of items for each 
construct, and N is the pooled sample size(N=485). 
*Aggregated percentage is calculated using p=f/(ti × N), where f is the aggregated number of each answer option for each group((Table 65), ti is the total number of 
items (49), and N is the pooled sample size (N=485). 
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Appendix J: Response Frequency across Subgroups 

Table 65: response frequency across subgroups 
Answer 
option Group Factors Aggregated* 

PEE EFE SO BI ATU USE JR SE IS SQ IQ US count %** 

Strongly 
Agree 

Low 370 267 83 310 314 97 169 258 168 252 262 207 2757 32.90 
Mod. 467 310 100 344 375 114 188 315 228 237 359 244 3281 35.81 
High 285 203 57 230 246 50 137 202 134 159 155 142 2000 32.14 

Pooled 1122 780 240 884 935 261 494 775 530 648 776 593 8038 33.82 

Agree 

Low 242 274 145 163 176 77 109 363 277 416 464 211 2917 34.81 
Mod. 214 296 142 170 165 112 119 375 325 521 522 216 3177 34.67 
High 172 191 95 127 103 67 84 242 203 292 321 152 2049 32.93 

Pooled 628 761 382 460 444 256 312 980 805 1229 1307 579 8143 34.26 

Slightly 
Agree 

Low 60 113 56 30 18 70 40 222 193 213 254 67 1336 15.94 
Mod. 49 105 67 23 18 55 47 237 171 241 260 78 1351 14.74 
High 36 88 56 17 28 61 23 166 138 197 240 57 1107 17.79 

Pooled 145 306 179 70 64 186 110 625 502 651 754 202 3794 15.96 

Neutral 

Low 9 26 51 9 4 30 9 88 111 182 210 22 751 8.96 
Mod. 10 23 46 21 3 26 17 67 98 167 199 20 697 7.61 
High 4 13 38 3 3 22 4 74 68 112 170 17 528 8.48 

Pooled 23 62 135 33 10 78 30 229 277 461 579 59 1976 8.31 

Slightly 
Disagree 

Low 1 4 4 1 0 26 10 49 40 46 96 2 279 3.33 
Mod. 6 7 9 2 0 23 3 71 47 62 66 3 299 3.26 
High 9 8 4 1 0 20 4 45 49 56 63 5 264 4.24 

Pooled 16 19 17 4 0 69 17 165 136 164 225 10 842 3.54 

Disagree 

Low 2 0 3 0 0 28 3 24 35 55 42 3 195 2.33 
Mod. 2 5 9 1 0 30 0 31 49 60 48 0 235 2.56 
High 2 3 2 3 0 23 0 16 14 45 38 5 151 2.43 

Pooled 6 8 14 4 0 81 3 71 98 160 128 8 581 2.44 

Strongly 
Disagree 

Low 0 0 0 0 1 14 2 22 31 33 40 1 144 1.72 
Mod. 0 2 1 0 0 14 0 26 17 21 42 0 123 1.34 
High 0 2 2 0 1 11 2 17 29 28 29 3 124 1.99 

Pooled 0 4 3 0 2 39 4 65 77 82 111 4 391 1.65 

Total 

Low 684 684 342 513 513 342 342 1026 855 1197 1368 513 8379 
Mod 748 748 374 561 561 374 374 1122 935 1309 1496 561 9163 
High 508 508 254 381 381 254 254 762 635 889 1016 381 6223 

pooled 1940 1940 970 1455 1455 970 970 2910 2425 3395 3880 1455 23765 
Note: The total pooled is calculated using total=i × N, where i is the number of items for each construct, and N is the pooled sample size(N=485). 
*Aggregated number is the sum of answers frequencies in all the twelve factors for each group. 
***Total possible answers for each group is calculated using total= i × N. 
Note: The percentage is calculated using P=y/(i × N), where y is the frequency of an answer option for each group(count), i is the total number of underlying items for 
all constructs(i=49), and N is the group sample size(Low=171, Moderate: 187, High: 127 and pooled: 485). 
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Appendix K: Open Ended Questions 

Table 66:Open-ended question statements 

Demographic 

Age 
Gender 
Organisation 
Position 
Academic rank 
Field of education 
Academic experience in years 
Experience with eLearning systems in years 

Describe the effects of the following factors on each other and why?  (strong effect – moderate – no effect) 

Investigating the 
links established 

during the 
quantitative phase 

Performance expectancy effects on behavioural intention 
Effort expectancy effects on attitude 
Social influence effects on behavioural intention 
Self-efficacy effects on performance expectancy 
Information quality effects on users’ satisfaction 
Users satisfaction effects on behavioural intention 
Perceived quality of eLearning systems effects on performance expectancy 
Perceived quality of eLearning systems effects on effort expectancy 
Attitude effects on users’ satisfaction 
Effort expectancy effects on Use 
Self-efficacy effects on Use 

Respond to the following statements regarding the prior eLearning systems usage experience 

Investigating the 
moderating effect 
of prior experience 

Would experience influence the use of eLearning systems? In what ways? 
Does academic readiness effects the success of eLearning systems? 
How academics experience with eLearning systems can be enhanced? (the encouraging 
factors/issues that may facilitate or accelerate the use of eLearning systems - suggestion that 
may help to enhance and develop the use of eLearning systems) 

Other Is there anything you wants to add that was not covered in the questions above? 
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Appendix L: Interview Protocol 

Table 67:Interview protocol 

Demographic 

Age 
Gender 
Organisation 
Position 
Academic rank 
Field of education 
Academic experience in years 
Experience with eLearning systems in years 

Experience 

Could you describe your experience of using the eLearning systems? Is there anything you like 
about the system? Anything you dislike about the systems? 
Would experience influence the use of eLearning systems? In what ways? 
If you have not used eLearning systems, why is that you have not used it? 

Challenges What barriers do you think will slow down eLearning readiness? 
What are the potential challenges Universities may face when setting up eLearning systems? 

Usefulness How useful is it to use eLearning systems? 

Social support Is there any influence from those who surround you to use eLearning systems? 
How important is social support for academics e-readiness? And why? 

Facilitating 
conditions 

What kind of support do you feel you need the most? How important is that for you? 
Do you believe you have the proper resources and knowledge to use eLearning systems? why 

Voluntary use Is it voluntary or compulsory to use eLearning systems at your institute? What do you feel about 
that? 

Behavioural 
intention 

Do you intend to integrate eLearning systems in your teaching? Why? Why not? 

Attitude What is your attitude towards eLearning systems and why? (Positive – natural – negative …. 
etc.) 

Satisfaction What do you think will improve academics satisfaction concerning eLearning systems? 

Use What are the reason you think will make you use eLearning systems? 
Assume that you are using eLearning systems? What would make you stop doing it? 

This protocol does not include the propping questions asked during the interviews 
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