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ABSTRACT 

E-learning has now been adopted by most universities across the world, where

implementing e-learning in higher education has enabled a change in teaching and 

learning practices. One of the important aspects of e-learning readiness is the 

technological aspect, which plays an important role to ensure effective implementation 

of e-learning system.  Although there are studies on e-learning readiness, there is still 

a lack of agreement about which factors shape the technological aspect of e-learning 

readiness. Therefore, this research investigated the technological aspect factors of e-

learning readiness in higher educations, and formulated a technological aspect model 

based on the identified factors. This research involved three phases: First, it started 

with a systematic literature review to identify factors that influence technological 

aspect of e-learning readiness. Six technological factors emerged: hardware, software, 

connectivity, security, system flexibility, and technical skills and support. Second, 

Delphi technique was used to review the six technological factors, and to formulate 

the technological aspect model. The Delphi technique confirmed the 6 technological 

factors, and yielded 2 new factors namely cloud computing and data center. Third, a 

survey was conducted to evaluate the technological aspect model. A total of 374 

questionnaires were collected from the academic staff of six Malaysian public 

universities. The data were analyzed using Structural Equation Modelling, and the 

results indicated that the eight technological factors, except cloud computing, have 

significant impact on the e-learning readiness in higher education institutions. In 

addition, the technological aspect model of this research highlights data center as an 

important technological factor for e-learning readiness, which is a new factor in e-

learning readiness literature. In conclusion, this research has provided valuable 

insights into the relationship among the technological aspect factors. Besides, the 

technological aspect model is useful to assist university management teams to assess 

the readiness and ensure efficient implementation of their e-learning systems.  



vi 

ABSTRAK 

E-pembelajaran kini telah digunakan oleh kebanyakan universiti di seluruh

dunia, dimana pelaksanaan e-pembelajaran dalam pendidikan tinggi telah 

membolehkan perubahan dalam amalan pengajaran dan pembelajaran. Salah satu 

aspek yang paling penting dalam kesediaan e-pembelajaran adalah aspek teknologi, 

yang memainkan peranan penting dalam melaksanakan sistem e-pembelajaran yang 

berkesan. Walaupun terdapat kajian terhadap kesediaan e-pembelajaran, masih 

terdapat kekurangan persetujuan tentang faktor-faktor yang membentuk aspek 

teknologi kesediaan e-pembelajaran. Oleh itu, kajian ini mengkaji faktor aspek 

teknologi kesediaan e-pembelajaran dalam pendidikan tinggi, dan membentuk model 

aspek teknologi berdasarkan faktor-faktor yang dikenal pasti. Kajian ini melibatkan 

tiga fasa: Pertama, ia bermula dengan semakan kajian lepas yang sistematik untuk 

mengenal pasti faktor-faktor yang mempengaruhi aspek teknologi kesediaan 

e-pembelajaran. Enam faktor teknologi telah dikenal pasti: perkakasan, perisian,

kesambungan, keselamatan, fleksibiliti sistem, dan kemahiran teknikal dan sokongan. 

Kedua, teknik Delphi digunakan untuk menilai enam faktor teknologi, dan 

merumuskan model aspek teknologi. Teknik Delphi mengesahkan enam faktor 

teknologi, dan menghasilkan dua faktor baru iaitu pengkomputeran awan dan pusat 

data. Ketiga, tinjauan telah dijalankan untuk menilai model aspek teknologi. Sebanyak 

374 soal selidik telah dikumpulkan dalam kalangan kakitangan akademik dari enam 

universiti awam Malaysia. Data dianalisis dengan menggunakan Model Persamaan 

Struktur, dan dapatan kajian menunjukkan bahawa lapan faktor teknologi, kecuali 

pengkomputeran awan, mempunyai kesan yang signifikan terhadap kesediaan

e-pembelajaran di institusi pengajian tinggi. Di samping itu, model aspek teknologi

kajian ini mendapati pusat data sebagai faktor teknologi penting untuk kesediaan 

e-pembelajaran, yang merupakan faktor baru dalam kesediaan e-pembelajaran.

Kesimpulannya, penyelidikan ini telah memberi pandangan berharga berkaitan 

hubungan antara faktor-faktor aspek teknologi. Selain itu, model aspek teknologi 

adalah berguna untuk membantu pasukan pengurusan universiti untuk menilai 

kesediaan dan memastikan pelaksanaan sistem e-pembelajaran yang cekap. 
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CHAPTER 1 

INTRODUCTION 

1.1 Overview 

Information and communication technology has a great global impact on both 

developed and developing nations, in individual ways. Consequently, the progress and 

prosperity of countries has been linked to the extent of the progress and achievements 

in this area. Due to this impact, most countries have begun to develop various 

institutions to keep pace with scientific and technological revolutions. Higher 

education institutions are some of the most important institutions, having a great 

impact on society, and consequently having greater responsibility towards entire 

education systems (Naresh and Reddy, 2015). Higher education institutions in both 

developed and developing nations have begun to respond to the technological 

revolution with required changes, creating new opportunities for improving the 

existing education systems and learning styles. This helps to develop and innovate new 

and effective teaching and learning methods. It also assists the emergence of many 

modern concepts within the field of education, including e-learning.  

E-learning refers to the use of electronic media, educational technology and

information and communication technology (ICT) such as internet, e-mail, and 

computers, within the educational process (Contreras and Hilles, 2015). E-learning has 

become an increasingly-significant element of the pedagogy approach adopted by 

higher education institutions (HEIs) (Kituyi and Tusubira, 2013). According to Tarus, 

Gichoya, and Muumbo (2015), e-learning is an increasingly-popular approach to 

teaching and learning in most worldwide institutions of higher learning. The main 

purpose of e-learning’s adoption by higher education institutions is to increase the 

educational process’s accessibility without involving time or place restrictions, while 

also improving the education’s quality and content (Doculan, 2016; Olson et al., 2011). 



2 

1.2 Background of the Research Problem 

The e-learning trend, which has had a stunning impact in developed countries, 

has now also made its mark in developing countries (Naresh and Reddy, 2015). A look 

at developed countries indicates that their living standards have significantly 

improved, reflecting economic, social and technological progress (Rhema and 

Miliszewska, 2010). These comparatively more-developed countries provide easy 

technological access to their citizens, so that they can adopt the latest technology 

innovations and capitalize on their benefits. Similarly, in this part of the world, e-

learning seems to have become an increasingly-significant element of secondary and 

tertiary education (Kituyi and Tusubira, 2013). Greater numbers of students and 

teachers are adopting this technological advancement, in order to complete educational 

processes. In developed countries access to technology is not only easy, but also very 

cheap. It therefore provides a significant opportunity for both conducting and attending 

educational classes virtually, without the need to be physically present. Developed 

countries make use of this technology in all aspects of social functioning, including in 

enhancing learning, communication and entertainment in their daily lives (Chan and 

Lee, 2007). 

On the contrary, the case for adopting e-learning in developing countries has 

still been placed at an initial stage (Albarrak, 2010). In developing countries, the 

adoption of e-learning still faces challenges and failures (Hussein et al., 2007; Qureshi 

et al., 2012; Tarus et al., 2015). Developing countries face challenges in e-learning, 

including a lack of infrastructure, trained instructors, a lack of financial support, 

existing government policies, and reduced student readiness (Naresh and Reddy, 

2015). Developing countries have more challenges than developed ones, in regards to 

adopting e-learning in higher education institutions (Naresh and Reddy, 2015).  

A review of literature shows that most failures and challenges related to e-

learning adoption come from the perspective towards technology in developing 

countries (Kwofie and Henten, 2011; Al-Masaud and Gawad, 2014; Islam et al., 2015; 

Mulugeta and Buckley, 2015; Naresh and Reddy, 2015). Andersson and Grönlund 

(2009) conducted a study to review research focused on challenges to e-learning in 
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higher education, with a particular focus on developing countries. They also conducted 

a comprehensive literature review of e-learning challenges, implemented for the 

purpose of understanding how to implement e-learning in developing countries. The 

overall conclusion reached is that more papers focus on technology aspect, meaning 

that the technology aspect presents more of a challenge to e-learning in developing 

countries. According to Hills and Overton (2010), the technological aspect is one 

reason for e-learning failure, an example being the use of bespoke or experimental 

software, rather than tried or tested tools, which can result in failure. This result is a 

motivation to learn more about the technological aspects of e-learning. 

The technological aspect is one important factor behind the success of an e-

learning system (Albarrak, 2010; Alhomod and Shafi, 2013; Mehregan et al., 2011). 

The technological aspect of e-learning refers to the use of different types of 

technologies to facilitate, enhance and support teaching and learning. These 

technology types include computers, the internet, mobile phones, audio/video tools, 

CDs, DVDs, video conferences, emails, and discussion forums (Nyandara, 2012). 

The primary reason for the failure to adopt e-learning in many organizations is 

the lack of an assessment of organizational readiness for e-learning (Alshaher, 2013). 

Hanafizadeh and Ravasan (2011) state that, without proper readiness assessment, e-

learning projects will probably face challenges during implementation. E-learning 

readiness is “the mental or physical preparedness of an individual for some e-learning 

experience or action” (Borotis and Poulymenakou, 2004). E-learning readiness has 

also been defined as “factors that must be accomplished before e-learning 

implementation can be regarded as being successful” (Odunaike et al., 2013). The 

commonly-used approach to determining e-learning ‘readiness’ is to assess certain 

organizational and individual factors that should be considered if organizations are 

likely to be successful in introducing an e-learning strategy (Chapnick, 2000; Redmon 

and Salopek, 2000; Hall, 2001; Rosenberg, 2001). According to Schreurs and Al-

Huneidi (2012), to successfully undertake e-learning implementation, to realize its 

benefits and to overcome related barriers, organizations must be ready for e-learning 

by measuring its readiness and improving its weak points. Adopting e-learning 

technology without measuring e-learning’s readiness leads to failure in implementing 
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e-learning (Rohayani, 2015). Therefore, most higher education institutions in 

developing countries still face challenges in terms of implementing e-learning, 

especially in relation to technological aspects, due to a lack of assessment of 

technological aspect readiness. Here lack of assessment creates challenges and 

jeopardizes e-learning’s successful implementation (Alshaher, 2013). 

The technological aspect of e-learning readiness refers to institutions providing 

necessary ICT infrastructure for e-learning in terms of technical help, e-learning 

content delivery and broadband facilities, and also a Learning Management System 

(LMS) and the availability of computers and Internet (Krishnan and Hussin, 2017). 

The successful implementation of e-learning relies on a high level of ICT infrastructure 

readiness (Ouma et al., 2013). Albarrak (2010) has pointed out that researchers have 

made several attempts to investigate the influence of readiness factors on the outcomes 

of e-learning. In light of these studies, it has been found that technological readiness 

is one key factor that shapes and affects the outcomes of e-learning within an 

educational setting. For example, one of the relevant technological aspects is internet 

access, with low internet speeds and other problems faced while using e-learning 

systems potentially resulting in dissatisfaction, and causing students to drop out from 

e-learning courses (Keramati et al., 2011). Therefore it is necessary to assess the issue 

of technological readiness for e-learning before implementing an e-learning system, 

so that its benefits can be realized, and so that challenges related to e-learning 

implementation can be reduced (Alshaher, 2013). Bhuasiri et al. (2012) highlighted 

technological aspects as being an important factor in a successful e-learning system. 

Therefore, the readiness of technological aspects need to be thoroughly explored in 

order to analyse overall e-learning readiness.  

As a developing country, Malaysia has a vision to become a fully developed 

nation in the near future (Grapragasem et al., 2014). The government, along with 

policy-makers, have developed a similar vision for the higher education sector. This 

aspiration for higher education has been expressed in the National Higher Education 

Strategic Plan (NHESP). Accordingly, the higher education policy has been consistent 

and in line with Vision 2020 (Ministry of Higher Education, 2011). Embi (2011) 

indicates that NHESP is a document which interprets the direction of national higher 



5 

education for developing human capital for the future. To ensure NHESP‘s 

implementation in accordance with set phases, the Ministry of Higher Education 

(MOHE) has developed 21 Critical Agenda Projects (CAPs). E-learning is one of the 

CAPs, and a National Key Result Area (NKRA) of MOHE (Khodabandelou, 2014). 

In 2017 the Malaysian government conceived Transformation National 2050 (TN50), 

within the lineage of the New Economic Policy. TN50 is a continuation of Vision 2020 

within Malaysia's development journey (Kaur, 2017). TN50 is a national development 

initiative spanning the years from 2020 to 2050. This initiative will be driven by clear 

30-year goals and targets, which are being developed through an inclusive and

consultative process (Ministry of Foreign Affairs of Malaysia, 2017). The general goal 

for TN50 is for Malaysia to become a top-20 country by the year 2050.  

Since e-Learning is one of the Critical Agenda Projects (CAPs) and a National 

Key Result Area (NKRA) of the Malaysian Ministry of Higher Education (MOHE), 

Malaysia’s private universities have begun to include objectives designed to promote 

e-learning methodologies and multimedia skills. The introduction of e-learning in

private universities is important, because this sector depends on e-learning much more 

than the public counterpart, and because these universities are compelled by their 

charters to provide distance education and multimedia teaching options (Puteh and 

Hussin, 2007). Therefore, Malaysia's higher education institutions need to assess the 

technological aspect of e-learning readiness, whereby the readiness of the 

technological aspect is a critical factor for the success of e-learning initiatives. The 

assessment of the technological aspect will help the administrative leaders of higher 

education institutions to determine the level of readiness and work required to improve 

the weaknesses of technological aspect points, so that they can be used to better apply 

e-learning and to keep up with the government-led initiatives in achieving e-learning

across all Malaysian higher education. 

Despite there being several studies assessing e-learning readiness, such as 

those of Darab and Montazer (2011), Akaslan and Law (2011), Keramati et al. (2011), 

Omoda-Onyait and Lubega (2011), Alshaher (2013), and Engholm and McLean 

(2001), there is a lack of studies used to identify factors which influence the 

technological aspect of e-learning readiness, especially in the context of Malaysian 
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higher education. Therefore, this research seeks to formulate a technological aspect 

model, which includes technological factors used to assess e-learning readiness.  

1.3 Problem Statement 

Most e-learning failures and challenges come from the approaches’ 

technological aspect, the reason for this being the lack of assessment technological 

aspect readiness in e-learning. The lack of readiness regarding the technological aspect 

creates challenges and jeopardizes the successful implementation of e-learning. In 

order to have successful e-learning, and to overcome technological aspect challenges, 

higher education institutions should be ready by assess the technological aspect of e-

learning readiness. Therefore, this research seeks to formulate a model which 

highlights the factors of the technological aspect which should be considered when 

assessing e-learning readiness. This model will help higher education institutions by 

providing important technological factors that should be considered by the institutions 

seeking to adopt e-learning projects. Furthermore, this model can be used by designers 

and developers as a guideline for identifying necessary technological aspect 

requirements for e-learning adoption. 

1.4 Research Aims  

In accordance with the study conducted by Alhomod and Shafi (2013) prior to 

implementing an e-learning system, it is important to identify factors that can influence 

the technological aspects of effective e-learning. Therefore, this research seeks to 

investigate and identify the technological aspect factors of e-learning readiness in 

higher education institutions, and to formulate a technological aspect model based on 

the identified technological factors.  
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1.5 Research Questions  

The main questions this research seeks to answer include:  

1. What factors influence the technological aspect of e-learning readiness? 

2. How can a model be formulated for the technological aspect of e-learning 

readiness? 

3. How can the formulated model for technological aspect of e-learning readiness 

be evaluated? 

 

1.6 Research Objectives 

For this research, the following objectives have been identified:  

1. To investigate factors influencing the technological aspect of e-learning 

readiness.  

2. To formulate a model for the technological aspect of e-learning readiness.  

3. To evaluate the technological aspect model of e-learning readiness. 

 

1.7 Research Scope  

This research’s scope has been limited to the following areas: 

A systematic literature review (SLR) was performed for identifying the factors 

that shape the technological aspect of e-learning readiness. The reason behind using 
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the SLR technique was its thorough and fair process, as it is comprised of predefined 

search strategies (Kitchenham, 2004; Kitchenham, et al., 2009). In this research the 

SLR approach was concentrated on searching scientific databases for journals articles, 

workshop papers, conference papers, books chapters and published theses that 

addressed e-learning readiness. 

The Delphi technique was used to review the list of technological factors 

identified from SLR, for the purposes of their naming, their description, the 

relationships between factors, and formulating a technological aspect model. The 

reason behind using the Delphi technique is that it is an effective study method used 

to formulate group judgments from a group of experts, by means of a series of 

questionnaires interspersed with controlled opinion feedback (Hsu and Sanford, 2007). 

The size of the Delphi Panel in this research was 11 experts, with the selected experts 

specializing in the field of e-learning, having knowledge of the technology aspect. 

Three rounds of the Delphi technique (R1-R3) were used to collect data through 

questionnaires, whereby questionnaires were sent to eleven experts via email. 

For conducting surveys, quantitative questionnaires as an instrument were 

distributed to faculty members in six Malaysian public universities, including 

Universiti Malaya (UM), Universiti Islam Antarabangsa Malaysia (UIAM), Universiti 

Kebangsaan Malaysia (UKM), Universiti Teknologi MARA (UiTM), Universiti Putra 

Malaysia (UPM), Universiti Pertahanan Nasional Malaysia (UPNM), and Universiti 

Pendedikan Sultan Idris (UPSI). In the context of this research, Malaysian public 

universities were chosen as Malaysia aims to become a developed country in the year 

2050 (Grapragasem et al., 2014). E-learning is one of the higher education policies 

aimed to be achieved in the goal of TN50. In relation to the ambitious TN50 project, 

Malaysia’s private universities have begun to include objectives designed to promote 

e-learning methodologies and multimedia skills (Puteh and Hussin, 2007). This 

research on e-learning readiness is therefore timely and will shed light on e-learning 

readiness in Malaysia. For that reason, the focus on Malaysia and its vision to reach 

the implantation of e-learning in the year 2050 is timely. The six public universities 

were selected because they implemented e-learning. Therefore, it was possible for this 

research to benefit from their experience in applying e-learning, in order to evaluate 
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the formulated technological aspect model of e-learning readiness. This research also 

considered using the academic staff population as its respondents, since it is crucial to 

elicit opinions from people who are highly efficient and have experience in the relevant 

domain (Al-Hilawi, 2006). The reason behind selecting the questionnaire as a survey 

conduction instrument was that there was a need to have a large amount of responses 

in reduced time, and at a relatively low cost (Kasunic, 2005). The data was analyzed 

through two software programs, including the Statistical Package for the Social 

Sciences (SPSS v23) and Structural Equation Modelling (SEM) using Amos. The 

sample size used for this research was 374 faculty members, whose e-learning 

experience included teaching, establishing, maintaining, and designing e-learning 

system applications. 

1.8 Research Contribution and Significance  

This research has sought to add to the body of knowledge related to the field 

of e-learning, by identifying the technological aspect factors of e-learning readiness. 

Advances to the existing body of knowledge have been made possible by performing 

SLR with the greater availability of published literature, and through detailed search 

processes. By identifying the technological factors of e-learning readiness, the 

researchers have managed to overcome the gap of the lack of existing studies reporting 

on factors that influence the technological aspect of e-learning readiness.  

This research has formulated the technological aspect model of e-learning 

readiness. The model highlights the technological aspect factors that should be 

consider for assessing e-learning readiness, helping university management and 

stakeholders to assess and analyze their preparedness through the factors included in 

the model, before initiating e-learning projects. The assessment of technological 

aspects will provide guidance for administrative leadership in higher education 

institutions, in terms of developing policies and plans. It will also help them identify 

some weak points which can be improved through taking some improvement actions, 

and thereby avoiding potential risks in implementing e-learning stages (Alshaher, 

2013). The model can also guide higher education institutions in identifying the 
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requirements of technological aspects for adopting e-learning. In addition, the model 

can be used as a reference guideline for designers and developers in identifying 

necessary technological requirements for implementing e-learning. 

This research provides an empirical model regarding the technological aspect 

of e-learning readiness. There is a scarcity of studies focused on the formulating and 

empirical testing of models concerning the technological aspect of e-learning 

readiness. Therefore, a model of the technological aspect has been formulated and 

tested through this research. The model has added new knowledge for understanding 

significant factors of the technological aspect of e-learning readiness. The most 

important factor for the technological aspect has been considered by taking into 

account the university faculty members’ viewpoint, namely that related to software, 

hardware, connectivity, security, system flexibility, technical skills and support, and 

data centers. The relationships between the technological aspect factors were described 

through the research model. Therefore, this research contributes to the body of 

knowledge related to the e-learning field, and to the limited existing literature related 

to the Malaysian context. 

A mixed-method approach has been employed to achieve the defined research 

objectives. Most previous studies have used either a qualitative or quantitative 

approach. The advantages of applying a mixed-method approach is that it allows 

researchers to be more confident in their results’ reliability and validity (Jick, 1979). 

Through this research the qualitative approach has been applied by means of the 

Systematic Literature Review (SLR) and the Delphi technique. The conducted SLR 

provides broad and deep information about factors which affect the technological 

aspect of e-learning readiness. The Delphi technique has been implemented to 

formulate a model for the technological aspect of e-learning readiness. Meanwhile the 

quantitative approach has applied using questionnaire surveys, to evaluate the research 

model. The results of the carried-out survey have detailed the technological aspect 

model of e-learning readiness, describing the independent technological factors that 

affect e-learning readiness. The mixed methods strategy adds richness to the research, 

along with the empirical findings specifically relevant to Malaysian higher education. 
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1.9 Definition of Terms 

E-learning: Liaw et al. (2007) defined e-learning as being the convergence of 

technology and learning, and as the use of network technologies to facilitate learning 

anytime, anywhere. For this research’s purpose, e-learning has been defined as being 

the use of computer network technology through the internet, to deliver information 

and instruction to learners. 

E-learning Readiness:  Readiness, in regards to this research, can be defined as 

“how ready the organization is on several aspects to implement e-learning” (Schreurs 

et al., 2008). E-learning readiness has been defined as being related to the 

completeness of an e-learning programme or education system, while also being 

defined as a prerequisite of any e-learning programme (Vilkonis, Bakanovienė and 

Turskienė, 2013). For the purpose of this research, readiness is defined as being the 

mental or physical preparedness of higher education institutions for the e-learning 

experience.  

Technological Aspect of E-learning: This refers to the use of different types of 

technologies to facilitate, enhance and support teaching and learning. These 

technologies include computers, the internet, mobile phones, audio/video tools, CDs, 

DVDs, video conferences, emails, and discussion forums (Nyandara, 2012). 

Higher Education: In the World Declaration on Higher Education, as adopted 

by the World Conference on Higher Education in 1998, higher education has been 

defined as being: “all types of studies, training or training for research at the post-

secondary level, provided by universities or other educational establishments which 

are approved as institutions of higher education by competent state authorities” (World 

Conference on Higher Education, 1998). 
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1.10 Outline of the Thesis 

In order to successfully achieve this research’s main aims and objectives, a 

predetermined outline and layout for the research has been recognized as necessary. In 

the case of this research, the outline includes seven chapters which can be summarized 

as follows: 

Chapter 1 introduces the research topic discusses the related issues and details 

the relevant background, while also providing the key objectives that the researcher 

intends to achieve through the research’s successful completion. Additionally, this 

chapter of the research identifies the problem statement that the researcher intends to 

answer by completing this research. In addition, the chapter also details the motivation, 

scope, significance and rationale of conducting this research. Lastly this chapter briefly 

outlines the format the researcher followed in the pursuing the achievement of this 

research’s objectives. 

Chapter 2 presents a review of relevant literature. In this chapter, the previous 

literature available on the topic has been analyzed and assessed, to further develop an 

understanding of the research topic. This chapter discusses each topic element in detail, 

through both generalized and specific points of view. Additionally, in this chapter 

identifies gaps in studies conducted by previous researchers, information which is 

useful for conducting this research.  

Chapter 3 explains the research design and methodology used in this research. 

In this chapter, the methodologies adopted by the researcher for achieving the research 

objectives are identified, including Systematic Literature Review (SLR), the Delphi 

technique, and the survey method. In addition, the techniques adopted by the 

researcher to generate data and analyze the collected data have also been presented.  

Chapter 4 presents the SLR’s results and a discussion of them, focusing on the 

technological factors of e-learning readiness. Selected papers were analysed in 

accordance with the designed selection processes, and the findings of SLR research 

questions were presented.  
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Chapter 5 provides the results of the Delphi technique, in order to review the 

identified technological factors extracted from SLR. The chapter also discusses finds 

from the three rounds of the Delphi technique, and then formulates the technological 

aspect model of e-learning readiness. 

Chapter 6 describes the survey conducted to evaluate the formulated model of 

the technological aspect of e-learning readiness. This chapter describes the survey’s 

structure, in terms of its objective, target audience, population and sampling, and its 

questionnaire design, testing and distribution. The survey’s analysis and results were 

also described in this chapter. 

Chapter 7 concludes the research. The researcher firstly shows that each 

research objectives has been achieved, and that the results have been thoroughly 

discussed. After this the major contributions have been stated, and finally the 

conclusions, recommendations and suggestions for future works are presented.  

1.11 Summary 

This chapter introduces the research context and provides a brief outline of the 

research’s background. The specific problem statement is also described, with the 

research aims being defined. Three research questions were defined for this research, 

and three objectives have been determined as a means for answering the research 

questions. The scope of this research has been explained, followed by an explanation 

of its significance. Key definitions of terms related to the research have also been 

presented. Finally, the thesis’s structure has been explained through this chapter. 



223 

REFERENCES 

Abas, Z. W. (2005). E-Readiness among Enablers of E-Learning: Impact on Higher 

Education in Malaysia. Paper presented at the Proceedings of the 5th SEAAIR 

Annual Conference, Bali. 

Abas, Z. W., Kaur, K., & Harun, H. (2004). E-learning Readiness in Malaysia. A 

National Report submitted to the Ministry of Energy, Water and 

Communications.  

Abdul Al-majeed, H. (2008). Developing and Evaluating of Interactive E-learning 

Systems for Computer and Engineering Courses. (Master), Arab Academy in 

Denmark.    

Abeyasekera, S. (2005). Quantitative Analysis Approaches to Qualitative Data: Why, 

When and How? Statistical Services Centre, University of Reading. Retrieved 

from 

http://www.reading.ac.uk/ssc/n/resources/Docs/Quantitative_analysis_approa

ches_to_qualitative_data.pdf 

Abusabha, R., & Woelfel, M. L. (2003). Qualitative Versus Quantitative Methods: 

Two Opposites That Make A perfect Match. Journal of the American Dietetic 

Association, 103(5), 566-569.  

Adams, L., & Callahan, T. (2014). Research Ethics. In Ethics in Medicine. Seattle, 

WA: University of Washington School of Medicine. 

Adams, M. K. (2004). Defining Creative Scholarship and Identifying Criteria for 

Evaluating Creative Scholarship Using A modified Delphi Technique. (PhD), 

Graduate School, University of Wyoming, Wyoming.    

Adkins, S. (2013). The Worldwide Market for Self-paced eLearning Products and 

Services: 2011-2016 Forecast and Analysis. Standard Edition.   Retrieved from 

http://www.ambientinsight.com/Resources/Documents/AmbientInsight-2011-

2016-Worldwide-Self-paced-eLearning-Market-Premium-Overview.pdf 

Afolabi, A. A. (2015). Availability of Online Learning Tools and the Readiness of 

Teachers and Students towards it in Adekunle Ajasin University, Akungba-

akoko, Ondo State, Nigeria. Procedia - Social and Behavioral Sciences, 

176(0), 610-615. doi:http://dx.doi.org/10.1016/j.sbspro.2015.01.517 

http://www.reading.ac.uk/ssc/n/resources/Docs/Quantitative_analysis_approaches_to_qualitative_data.pdf
http://www.reading.ac.uk/ssc/n/resources/Docs/Quantitative_analysis_approaches_to_qualitative_data.pdf
http://www.ambientinsight.com/Resources/Documents/AmbientInsight-2011-2016-Worldwide-Self-paced-eLearning-Market-Premium-Overview.pdf
http://www.ambientinsight.com/Resources/Documents/AmbientInsight-2011-2016-Worldwide-Self-paced-eLearning-Market-Premium-Overview.pdf
http://dx.doi.org/10.1016/j.sbspro.2015.01.517


224 

Akaslan, D., & Law, E. (2011). Measuring Teachers' Readiness for E-learning in 

Higher Education Institutions Associated With The Subject of Electricity in 

Turkey. Paper presented at the Global Engineering Education Conference 

(EDUCON), 2011 IEEE. 

Al-Farra, A. O. (1999). Introduction to Education Technology. Amman: Library of 

Culture  House for  Publishing and Distribution. 

Al-Hilaa, M. M. (1998). Education Technology Between Theory and Practice. 

Amman: Al-Misara House   

Al-Hilawi. (2006). Innovations of Education Technology in the Information Age. 

Amman: Dar Al-Fikr for Publishing and Distribution. 

Al-Masaud, K. A., & Gawad, A. M. A. (2014). Impediments of Activating E-Learning 

in Higher Education Institutions in Saudi Arabia. (IJACSA) International 

Journal of Advanced Computer Science and Applications, 5(4), 12-18.  

AL-Yaseen, H., AL-Jaghoub, S., & AL-Salhi, N. (2011). Issues and Challenges in 

Implementing ELearning Projects in Higher Education: The Case of Jordan. 

Paper presented at the Proceedings of the European Conference on E-Learning. 

Alavi, M., & Leidner, D. (2001). Technology Mediated Learning: A call For Greater 

Depth and Breadth of Research. Information Systems Research, 12(1), 1-10.  

Albarrak, A. (2010). Designing E-Learning Systems in Medical Education: A Case 

Study. International Journal of Excellence in Healthcare Management, 3(1), 

1-8.

Albert, L., & Johnson, C. (2011). Socioeconomic Status–and Gender‐Based 

Differences in Students’ Perceptions of E‐Learning Systems. Decision 

Sciences Journal of Innovative Education, 9(3), 421-436.  

Alhomod, S., & Shafi, M. (2013). Success Factors of E-Learning Projects: A Technical 

Perspective. Turkish Online Journal of Educational Technology-TOJET, 

12(2), 247-253.  

Ali, A. (2003). Instructional Design and Online Instruction: Practices and Perception. 

Tech Trends, 42-45(5), 42.  

Ali, A. (2004). Issues and Challenges in Implementing E-learning in Malaysia. Open 

University Malaysia.  Retrieved from http://asiapacific-

odl2.oum.edu.my/C33/F80.pdf 

Ally, M. (2009). Mobile Learning: Transforming The Ddelivery of Education and 

Training. Edmonton: Athabasca University Press. 

http://asiapacific-odl2.oum.edu.my/C33/F80.pdf
http://asiapacific-odl2.oum.edu.my/C33/F80.pdf


 

225 

 

Almada de Aseencio, M. (1996). Information and Communication Technologies and 

Basic Education. Paper presented at the 48th conference and congresson on the 

proceeding of FID. 

Alsabawy, A. Y., Cater-Steel, A., & Soar, J. (2013). IT Infrastructure Services As a 

requirement for E-learning System Success. Computers & Education, 69, 431-

451.  

Alshaher, A. (2013). The Mckinsey 7S Model Framework For E-learning System 

Readiness Assessment. International Journal of Advances in Engineering & 

Technology, 6(5).  

Anderson, J. C., & Gerbing, D. W. (1988). Structural Equation Modeling in Practice: 

A review and Recommended Two-step Approach. Psychological bulletin, 

103(3), 411– 423.  

Andersson, A., & Grönlund, Å. (2009). A conceptual Framework For E-learning in 

Developing Countries: A critical Rreview of Research Challenges. The 

Electronic Journal of Information Systems in Developing Countries, 38.  

Ansari, M., & Zuberi, B. (2010). Use of Electronic Resources Among Academics at 

The University of Karachi. Library Philosophy and Practice, 1-7.  

Ary, D., Jacobs, L., Razavieh, A., & Sorensen, C. (2009). Introduction to Research in 

Education (7 ed.). Belmont: Wadsworth. 

Aydin, C., & Tasci, D. (2005). Measuring Readiness for e-Learning: Reflections from 

an Emerging Country. Educational Technology & Society, 8(4), 244-257.  

Azhar, D., Mendes, E., & Riddle, P. (2012). A systematic Review of Web Resource 

Estimation. Paper presented at the Proceedings of the 8th International 

Conference on Predictive Models in Software Engineering. 

Azimi, H. (2013). Readiness For Implementation of E-Learning in Colleges of 

Education. Journal of Novel Applied Sciences, 2(12), 769-775.  

Aziz, M., & Abdullah, D. (2014). Finding The Next ‘wave’ in Internationalisation of 

Higher Education: Focus on Malaysia. Asia Pacific Education Review, 15(3), 

493-502.  

Azizan, F. (2010). Blended Learning in Higher Education Institution in Malaysia. 

Paper presented at the Regional Conference on Knowledge Integration in ICT, 

Malaysia.  



226 

Baars, M., Henneman, L., & ten Kate, L. (2005). Deficiency of Knowledge of Genetics 

and Genetic Tests Among General Practitioners, Gynecologists, and 

Pediatricians: A global Problem. Genetics in Medicine, 7(9), 605-610.  

Baars, M. J., Henneman, L., & ten Kate, L. P. (2005). Deficiency of Knowledge of 

Genetics and Genetic Tests Among General Practitioners, Gynecologists, and 

Pediatricians: A global Problem. Genetics in Medicine, 7(9), 605-610.  

Bagozzi, R., & Yi, Y. (2012). Specification, Evaluation, and Interpretation of 

Structural Equation Models. Journal of the academy of marketing science, 

40(1), 8-34.  

Barham, B., Chavas, J., Fitz, D., Salas, V., & Schechter, L. (2014). The Roles of Risk 

and Ambiguity in Technology Adoption. Journal of Economic Behavior & 

Organization, 97, 204-218.  

Barnett-Page, E., & Thomas, J. (2009). Methods for the Synthesis of Qualitative 

Research: a critical Review. BMC medical research methodology, 9(1), 59.  

Barry, M. (2011). Contributions to the Theory and Practice of Technology Selection: 

The Case of Projects to Ensure a Sustainable Energy Base for Africa. (PhD), 

Graduate School of Technology Management, Faculty of Engineering, Built 

Environment and Information Technology, University of Pretoria.    

Bates, A. (2005). Technology, E-learning and Distance Education. London: Routledge 

Falmer. 

Benbasat, I., Goldstein, D., & Mead, M. (1987). The Case Research Strategy in Studies 

of Information Systems. MIS Q, 11(3), 369–386.  

Bhuasiri, W., Xaymoungkhoun, O., Zo, H., Rho, J., & Ciganek, A. (2012). Critical 

Success Factors For E-learning in Developing Countries: A comparative 

Analysis Between ICT Experts and Faculty. Computers & Education, 58(2), 

843-855.

Birch, D., & Burnett, B. (2009). Bringing Academics on Board: Encouraging 

Institution-wide Diffusion of E-learning Environments. Australasian Journal 

of Educational Technology, 25(1), 117-134.  

Borotis, S., & Poulymenakou, A. (2004). E-Learning Readiness Components: Key 

Issues to Consider Before Adopting e-Learning Interventions. Paper presented 

at the World Conference on E-Learning in Corporate, Government, Healthcare, 

and Higher Education 2004, Washington, DC, USA. Retrieved from 

http://www.editlib.org/p/11555 

http://www.editlib.org/p/11555


227 

Bowles, M. (2004). What is Electronic Learning?  . In M. Bowles (Ed.), Relearning to 

E-learn: Strategies for Electronic Learning and Knowledge (pp. 3-19).

Carlton, Vic: Melbourne Unversity Press. 

Boyce, C., & Neale, P. (2006). Conducting in-depth Interviews: A guide for designing 

and Conducting in-depth Interviews for Evaluation Input: Pathfinder 

International Watertown, MA. 

Bradley, L., & Stewart, K. (2003). A Delphi Study of Internet Banking. Marketing 

Intelligence & Planning, 21(5), 272-281. 

Bridges, D., Juceviciene, P., Jucevicius, R., Mclaughlin, T., & Stankeviciute, J. (2006). 

Higher Education and National Development: Universities and Societies in 

Transition: Routledge. 

Bridges, D., Juceviciene, P., Jucevicius, R., Mclaughlin, T., & Stankeviciute, J. (2014). 

Higher Education and National Development: Universities and Societies in 

Transition. U.S: Routledge. 

Brockbank, B. J. (2003). Learning Management Systems for E-learning. The AMA 

handbook of E-learning. pp. 151-169. 

Bryant, A., & Charmaz, K. (2007). The SAGE Handbook of Grounded Theory. 

London: SAGE. 

Butucha, K. (2013). School type and School Setting Differences in Teachers 

Perceptions of School Culture. International Journal of Education and 

Research, 1(12).  

Byrne, B. (2010). Structural Equation Modeling With AMOS: Basic Concepts, 

Applications, and Programming (2nd ed.). New York: Routledge. 

Cambridge Dictionary. (2017).   Retrieved from 

https://dictionary.cambridge.org/dictionary/english/connectivity 

Campbell, R., Pound, P., Morgan, M., Daker-white, G., Britten, N., Pill, R., . . . 

Donovan, J. (2011). Evaluating Meta-ethnography: Systematic Analysis and 

Synthesis of Qualitative Research. (Vol. 15). Health Technology Assessment 

2011. 

Cantore, C., León‐Ledesma, M., McAdam, P., & Willman, A. (2014). Shocking Stuff: 

Technology, Hours, and Factor Substitution. Journal of the European 

Economic Association, 12(1), 108-128.  

Chalise, S., Golshani, A., Awasthi, S. R., Ma, S., Shrestha, B. R., Bajracharya, L., . . . 

Tonkoski, R. (2015). Data Center Energy Systems: Current Technology and 



228 

Future Direction. Paper presented at the Power & Energy Society General 

Meeting. IEEE. 

Chan, A., & Lee, M. (2007). We Want to be Teachers, Not Programmers: In Pursuit 

of Relevance and Authenticity for Initial Teacher Education Students Studying 

an Information Technology Subject at an Australian University. Electronic 

Journal for the Integration of Technology in Education, 6(79), 79-96.  

Chapnick, S. (2000). Are you ready for e learning. ASTD’s Online Magazine All About 

Learning, 9. 

Charmaz, K. (2014). Constructing Grounded Theory: SAGE. 

Cheng, B., Wang, M., Moormann, J., Olaniran, B., & Chen, N. (2012). The Effects of 

Organizational Learning Environment Factors on E-learning Acceptance. 

Computers & Education, 58(3), 885-899.  

Chin, W. W. (1998). The Partial Least Squares Approach to Structural Equation 

Modeling. Modern methods for business research, 295(2), 295-336. 

Chinda, T., & Mohamed, S. (2008). Structural Equation Model of Construction Safety 

Culture, Engineering. Construction and Architectural Management, 15(2), 

114-131.

Choong, Y. L. (2006). A mapping Approach to Investigating Information and 

Communication Technology (ICT) Implementation during the Building 

Design Process. (PhD), RMIT University, School of Property, Construction 

and project management.    

Christensen, R. (2002). Effects of Technology Integration Education on The Attitudes 

of Teachers and Students. Journal of Research on technology in Education, 

34(4), 411-433.  

Cisco. (2012). University Switches on Remote Learning Power. Cisco Systems Inc.  

Retrieved from 

https://www.cisco.com/c/dam/global/it_it/about/case_history/University_of

_Cagliari_final.pdf 

Cisco Systems Inc. (2002). E-learning Content Management vs. Content Delivery. 

White Paper, Cisco Systems Inc.    

Clark, R., & Mayer, R. (2011). E-learning and The Science of Instruction: Proven 

Guidelines For Consumers and Designers of Multimedia Learning: John Wiley 

& Sons. 



229 

Coakes, S. J., Steed, L., & Dzidic, P. (2006). SPSS Analysis Without Anguish: Version 

12.0 For Windows. John Wiley & Sons Inc. 

Cochran, W. (1977). Sampling Techniques (3rd ed.). New York: John Wiley & Sons. 

Collis, B., & Moonen, J. (2001). Flexible Learning in A digital World: Experiences 

and Expectations. London: Psychology Press. 

Contreras, J., & Hilles, S. (2015). Assessment in E-Learning Environment Readiness 

of Teaching Staff, Administrators, and Students of Faculty of Nursing-

Benghazi University. International Journal of the Computer, the Internet and 

Management, 23(1), 53-58.  

Cook, D. A. (2007). Web-based Learning: Pros, Cons and Controversies. Clinical 

Medicine, 7(1), 37-42.  

Corbeil, J., & Valdes-Corbeil, M. (2007). Are You Ready For Mobile Learning? 

Educause quarterly, 30(2), 51.  

Corbin, J., & Strauss, A. (2008). Basics of Qualitative Research: Techniques and 

Procedures for Developing Grounded Theory (3rd ed.). Thousand Oaks, CA: 

SAGE. 

Corrado, E. M., & Moulaison, H. L. (2011). Getting Started with Cloud Computing: A 

LITA Guide: Neal-Schuman Publishers. 

Crance, J. H. (1987). Guidelines for Using the Delphi Technique to Develop Habitat 

Suitability Index Curves. U.S. Fish Wild1. Servo Bio1. Rep. 82(10.134). pp. 

21.  Retrieved from 

https://pdfs.semanticscholar.org/ab04/5970cc389cf1fa3d09b98c2710d30b530

7be.pdf 

Creeger, M., & Roundtable, C. T. O. (2009). Cloud Computing. Communications of 

the ACM, 52(8), 50-56.  

Creswell, J. W. (2003). Research Design: Qualitative, Quantitative and Mixed 

Methods Approaches (2nd ed.). London: SAGE Publications. 

Daniel, J., Kanwar, A., & Uvalić-Trumbić, S. (2006). A tectonic Shift in Global Higher 

Education. Change: The magazine of higher learning, 38(4), 16-23.  

Darab, B., & Montazer, G. A. (2011). An eclectic Model For Assessing E-learning 

Readiness in The Iranian Universities. Computers & Education, 56(3), 900-

910.



230 

Darke, P., Shanks, G., & Broadbent, M. (1998). Successfully Completing Case study 

Research: Combining Rigour, Relevance and Pragmatism. Information systems 

journal, 8(4), 273-289.  

Delbecq, A. L., Van de Ven, A. H., & Gustafson, D. H. (1975). Group Techniques for 

Program Planning: A guide to Nominal Group and Delphi Processes. 

Glenview, IL: Scott, Foresman, and Co. 

Denzin, N. K. ((1978). The Research Act: A theoretical Introduction to Sociological 

Methods (2nd ed.). New York: McGraw-Hill. 

DeVellis, R. (2012). Scale development: Theory and applications (Vol. 26): Sage 

publications. 

DeVon, H. A., Block, M. E., Moyle‐Wright, P., Ernst, D. M., Hayden, S. J., Lazzara, 

D. J., . . . Kostas‐Polston, E. (2007). A psychometric Toolbox for Testing 

Validity and Reliability. Journal of Nursing scholarship, 39(2), 155-164.  

Docebo. (2014). E-Learning Market- Trends and Forecast 2014 - 2016 Report.   

Retrieved from https://www.docebo.com/landing/contactform/elearning-

market-trends-and-forecast-2014-2016-docebo-report.pdf 

Doculan, J. (2016). E-learning Readiness Assessment Tool for Philippine Higher 

Education Institutions. International Journal on Integrating Technology in 

Education (IJITE), 5(2), 33-43.  

Doloi, H., Iyer, K., & Sawhney, A. (2010). Structural Equation Model for Assessing 

Impacts of Contractor's Performance on Project Success. International Journal 

of Project Management, 29(6), 687-695.  

Douglas, D. (2003). Inductive Theory Generation: A grounded Approach to Business 

Inquiry. Electronic journal of business research methods, 2(1), 47-54.  

Driscoll, M. (2010). Web-based Training: Creating E-learning Experiences: John 

Wiley & Sons. 

Ehrenberg, R. (2012). American Higher Education in Transition. The Journal of 

Economic Perspectives, 193-216.  

Ellis, R., Ginns, P., & Piggott, L. (2009). E‐learning in Higher Education: Some key 

Aspects and Their Relationship to Approaches to Study. Higher Education 

Research & Development, 28(3), 303-318.  

Embi, M. A. (2011). E-Learning in Malaysian Institutions of Higher Learning: Status, 

Trends and Challenges. Paper presented at the Keynote Address presented at 

https://www.docebo.com/landing/contactform/elearning-market-trends-and-forecast-2014-2016-docebo-report.pdf
https://www.docebo.com/landing/contactform/elearning-market-trends-and-forecast-2014-2016-docebo-report.pdf


231 

the International Lifelong Learning Conference (ICLLL 2011), Seri Pacific 

Hotel, Kuala Lumpur. 

Emily, W. T., & Gwendoline, Q. C. (2014). Are My Adult Learners Ready for E-

learning? Paper presented at the Association of Southeast Asian Institutions of 

Higher Learning (ASAIHL) Conference.  

Engholm, P. (2002). What Determines An organisation’s Readiness For Elearning? 

(Bachelor), Monash University, Australia.    

Engholm, P., & McLean, J. (2001). What Determines An organisation’s Readiness For 

elearning?   Retrieved from http://www.x-

konsult.se/academia/Thesis%20FINAL.htm 

Esterhuyse, M., & Scholtz, B. (2015). Barriers to e-Learning in a Developing Country: 

An Explorative Study. Paper presented at the 9th IDIA conference, IDIA2015, 

Nungwi, Zanzibar. 

Evans, T. (2011). Explanation of Cooling and Air Conditioning Terminology for IT 

Professionals White Paper 11. Schneider Electric’s.    

Fedynich, L. (2014). Teaching Beyond The Classroom Walls: The Pros and Cons of 

Cyber Learning. Journal of Instructional Pedagogies, 13.  

Field, A. P. (2009). Discovering Statistics Using SPSS (Third ed.): SAGE Publications. 

Ford, J., Ford, L., & D'Amelio, A. (2008). Resistance to Change: The Rest of The 

Story. Academy of Management Review, 33(2), 362-377.  

Fornell, C., & Larcker, D. (1981). Evaluating Structural Equation Models with 

Unobservable Variables and Measurement Error. Journal of Marketing 

Research( JMR), 18(1), 39–50.  

Fowles, J. (1978). Handbook of Futures Research. London: Greenwood Press. 

Francis, A.-A. F. (2014). The Roles of Peace and Security, Political Leadership, and 

Entrepreneurship in the Socio-Economic Development of Emerging Countries: 

A Compendium of Lessons Learnt from Sub-Saharan Africa: AuthorHouse. 

Fuad, M., & Salleh, M. (2008a). E-learning Issues in Malaysia Higher Education.   

Retrieved from http://www.academia.edu/815965/e-

learning_education_in_malaysia 

Gable, G. G. (1994). Integrating Case Study and Survey Research Methods: An 

example in Information Systems. European journal of information systems, 

3(2), 112-126.  

http://www.x-konsult.se/academia/Thesis%20FINAL.htm
http://www.x-konsult.se/academia/Thesis%20FINAL.htm
http://www.academia.edu/815965/E-LEARNING_EDUCATION_IN_MALAYSIA
http://www.academia.edu/815965/E-LEARNING_EDUCATION_IN_MALAYSIA


232 

Garrison, D. (2011). E-learning in the 21st Century: A framework for Research and 

Practice: Taylor & Francis. 

Gauci, A., & Nwuke, O. (2001). Reforms in Higher Education and The Use of 

Information Technology. Issues in Higher Education, Economic Growth, and 

Information Technology, 19-21.  

Gay, L. R., & Mills, G. E. (2015). Educational Research: Competencies for Analysis 

and Applications (11 ed.): Pearson Education Limited. 

Ghavamifar, A., Beig, L., & Montazer, G. (2008). The Comparison of Different E-

Readiness Assessment Tools. Paper presented at the 3rd International 

Conference on Information and Communication Technologies: From Theory 

to Applications, 2008. ICTTA 2008. . 

Glaser, B. (1992). Basics of Grounded Theory Analysis: Emergence vs Forcing: 

Sociology Press. 

Glaser, B. G. (1998). Doing Grounded Theory: Issues and Discussions. Mill Valley, 

CA: Sociology Press. 

Glaser, B. G., & Strauss, A. L. (1967). The Discovery of Grounded Theory: Strategies 

for Qualitative Research. United States, America A Division of Transaction  

Go¨tz, O., Liehr-Gobbers, K., & Krafft, M. (2010). Evaluation of Structural Equation 

Models Using the Partial Least Squares (PLS) Approach. In V. Esposito Vinzi, 

J. Henseler, & H. Wang (Eds.), Handbook of Partial Least Squares: Concepts,

Methods, and Applications (pp. 691-711). Berlin: Springer. 

Goi, C., & Ng, P. (2009). E-learning in Malaysia: Success Factors in Implementing E-

learning Program. International Journal of Teaching and Learning in Higher 

Education, 20(2), 237-246.  

Gold, S. (2014). E-learning: The Next Wave of Experiential Learning. Developments 

in Business Simulation and Experiential Learning, 28. 

Grapragasem, S., Krishnan, A., & Mansor, A. N. (2014). Current Trends in Malaysian 

Higher Education and the Effect on Education Policy and Practice: An 

overview. International Journal of Higher Education, 3(1), 85.  

Grisham, T. (2009). The Delphi Technique: A method for Testing Complex and 

Multifaceted Topics. International Journal of Managing Projects in Business, 

2(1), 112-130.  

Gulati, S. (2008). Technology-enhanced Learning in Developing Nations: A review. 

The International Review of Research in Open and Distributed Learning, 9(1). 



233 

Gunga, S., & Ricketts, I. (2008). The Prospects for E‐Learning Revolution in 

Education: A philosophical analysis. Educational Philosophy and Theory, 

40(2), 294-314.  

Gunjan, C., Bhure, & Sneha, M. B. (2014). E-learning Using Cloud Computing. 

International Journal of Information and Computation Technology, 4(1), 41-

46.  

Gutierrez, O. (1989). Experimental Techniques for Information Requirements 

Analysis. Information & Management, 16(1), 31-43.  

Hair, J., Black, W., Babin, B., & Anderson, R. (2010). Multivariate Data Analysis (7th 

ed.). New Jersey: Pearson prentice Hall. 

Hair, J. F., Black, W. C., Babin, B. J., Anderson, R. E., & Tatham, R. L. (2006). 

Multivariate Data Analysis. New Jersey: Prentice-Hall. 

Hair Jr, J. F., Hult, G. T., Ringle, C., & Sarstedt, M. (2016). A primer on Partial Least 

Squares Structural Equation Modeling (PLS-SEM). Thousand Oaks: Sage 

Publications. 

Haladyna, T. (1999). Developing and Validating Multiple-Choice Test Items. New 

Jersey: Lawrence Erlbaum. 

Hall, B. (2001). E-learning: Building Competitive Advantage Through People and 

Technology. A special section on e-learning by Forbes Magazine.  

Hamid, N. A. (2011). Development and Validation of Knowledge Society Model and 

Indicators in the Malaysian Context. Faculty of Information Science and 

Technology, Universiti Kebangsaan Malaysia.    

Hanafizadeh, P., & Ravasan, A. (2011). A McKinsey 7S Model-based Framework For 

ERP Readiness Assessment. International Journal of Enterprise Information 

Systems (IJEIS), 7(4), 23-63.  

Haney, B. D. (2002). Assessing Organizational Readiness for E‐learning: 70 Questions 

to Ask. Performance improvement, 41(4), 10-15.  

Hatcher, T., & Colton, S. (2007). Using the Internet to Improve HRD Research: The 

case of the web-based Delphi research technique to achieve content validity of 

an HRD-oriented measurement. Journal of European Industrial Training, 

31(7), 570-587.  

Hayashi, A., Chen, C., Ryan, T., & Wu, J. (2004). The Role of Social Presence and 

Moderating Role of Computer Self Efficacy in Predicting The Continuance 



234 

Usage of E-learning Systems. Journal of Information Systems Education, 15, 

139-154.

Henseler, J., Ringle, C. M., & Sinkovics, R. R. (2009). The Use of Partial Least 

Squares Path Modeling in International Marketing. In R. R. Sinkovics & P. N. 

Ghauri (Eds.), Advances in International Marketing (Vol. 20, pp. 277-320): 

Emerald Group Publishing Limited. 

Hills, H., & Overton, L. (2010). Why do e-learning projects fail? 33 causes of failure 

(& what to do about them!). Towards Maturity.  Retrieved from 

https://www.aoc.co.uk/sites/default/files/Why_Elearning_Projects_Fail.pdf 

Ho, Y.-S. (2006). Review of Second-order Models for Adsorption Systems. Journal 

of hazardous materials, 136(3), 681-689. 

Hogo, M. (2010). Evaluation of E-learning Systems Based on Fuzzy Clustering 

Models and Statistical Tools. Expert Systems with Applications, 37(10), 6891-

6903.  

Holsapple, C., & Lee‐Post, A. (2006). Defining, Assessing, and Promoting E‐Learning 

Success: An Information Systems Perspective*. Decision Sciences Journal of 

Innovative Education, 4(1), 67-85.  

Hope, A. (2014). Quality Assurance in Distance Education and E-learning: Challenges 

and Solutions From Asia. Open Learning: The Journal of Open, Distance and 

e-Learning, 29(1), 86-88.

Horan, P. (2010). Developing an Effectiveness Evaluation Framework for Destination 

Management Systems. (PhD), Queen Margaret University.    

House, F. (2014). Freedom on The Net. Retrieved from 

https://freedomhouse.org/report/freedom-net/2013/libya#.VJ5KLsAA 

Hsu, C.-C., & Sandford, B. A. (2007). Minimizing non-response in the Delphi Process: 

How to Respond to non-response. Practical Assessment, Research & 

Evaluation, 12(17), 62-78.  

Hsu, C., & Sandford, B. (2007). The Delphi Technique: Making Sense of Consensus. 

Practical Assessment, Research & Evaluation, 12(10), 1-8. 

Hughes, J. (2005). The Role of Teacher Knowledge and Learning Experiences in 

Forming Technology-integrated Pedagogy. Journal of technology and teacher 

education, 13(2), 277-302.  

https://www.aoc.co.uk/sites/default/files/Why_Elearning_Projects_Fail.pdf


 

235 

 

Hung, J. l. (2012). Trends of E‐learning Research From 2000 to 2008: Use of Text 

Mining and Bibliometrics. British Journal of Educational Technology, 43(1), 

5-16.  

Hussain, A. (2016). Infrastructure Requirements for E-learning Implementation and 

Delivery. CommLab India.  Retrieved from             

http://blog.commlabindia.com/elearning-design/infrastructure-for-

elearning#more-4000 

Hussein, R., Aditiawarman, U., & Mohamed, N. (2007). E-learning Acceptance in A 

developing Country: A case of the Indonesian Open University. Paper 

presented at the German e-Science Conference. 

Hussein, R., Shahriza Abdul Karim, N., & Hasan Selamat, M. (2007). The Impact of 

Technological Factors on Information Systems Success in The Electronic-

Government Context. Business Process Management Journal, 13(5), 613-627.  

Hylén, J. (2006). Open Educational Resources: Opportunities and Challenges. 

Proceedings of Open Education, 49-63.  

Iacobucci, D. (2008). Mediation with Structural Equations Modeling: The 

Measurement Model: ASGE. 

Informatica. (2017). What is a Data Center?   Retrieved from              

https://www.informatica.com/ae/services-and-training/glossary-of-

terms/data-center-definition.html#fbid=GjE54rBLoPk 

Ipsos, M. (2006). E-Readiness in the Social Care Sector. Building the Capacity for e-

Learning. Research study conducted for the Social Care Institute for 

Excellence. London.   

Islam, M., Rahim, A., Tan, C., & Momtaz, H. (2011). Effect of Demographic Factors 

on E-learning Effectiveness in A higher Learning Institution in Malaysia. 

International Education Studies, 4(1), p112.  

Islam, N., Beer, M., & Slack, F. (2015). E-learning Challenges Faced by Academics 

in Higher Education: A literature Review. Journal of Education and Training 

Studies, 3(5), 102-112.  

Jacqueline, b. (2013). The State of E-learning in Higher Education: An eye Toward 

Growth and Increased Access. EDUCAUSE Center for Analysis and Research.  

Retrieved from http://net.educause.edu/ir/library/pdf/ers1304/ERS1304.pdf 

http://blog.commlabindia.com/elearning-design/infrastructure-for-elearning#more-4000
http://blog.commlabindia.com/elearning-design/infrastructure-for-elearning#more-4000
http://net.educause.edu/ir/library/pdf/ers1304/ERS1304.pdf


236 

Jeong, J., Kim, M., & Yoo, K. (2013). A content Oriented Smart Education System 

Based on Cloud Computing. International Journal of Multimedia and 

Ubiquitous Engineering, 8(6), 313-328.  

Jick, T. D. (1979). Mixing Qualitative and Quantitative Methods: Triangulation in 

Action. Administrative science quarterly, 24(4), 602-611. 

Johnson, E., Cowie, B., De Lange, W., Falloon, G., Hight, C., & Khoo, E. (2011). 

Adoption of Innovative E-learning Support For Teaching: A multiple Case 

Study at The University of Waikato. Australasian Journal of Educational 

Technology, 27(3), 499-513.  

Johnson, R., Hornik, S., & Salas, E. (2008). An empirical Examination of Factors 

Contributing to The Creation of Successful E-learning Environments. 

International Journal of Human-Computer Studies, 66(5), 356-369.  

Judson, E. (2006). How Teachers Integrate Technology and Their Beliefs About 

Learning: Is There A connection? Journal of technology and teacher 

education, 14(3), 581-597.  

Kaplan, D. (2008). Structural Equation Modeling: Foundations and Extensions (Vol. 

10): Sage Publications. 

Karami, R. (2011). Factor Infusing Achievement Motivation in Leadership Role of 

Extension Agents in Iran. (Unpublished Doctoral Dissertation), Universiti 

Putra Malaysia, Malaysia.    

Karim, M., & Hashim, Y. (2004). The Experience of The E-learning Implementation 

at The Universiti Pendidikan Sultan Idris, Malaysia. Malaysian Online Journal 

of Instructional Technology (MOJIT), 1(1), 50-59.  

Karmakar, C. K., & Wahid, C. M. (2000). Recommendations for Bangladesh towards 

E-learning Readiness. Department of computer science. Shah Jalal University

of science and technology.    

Kasunic, M. (2005). Designing An effective Survey. Retrieved from Carnegie-Mellon 

Univ Pittsburgh Pa Software Engineering Inst: http://www.dtic.mil/get-tr-

doc/pdf?AD=ADA441817 

Kaur, K., & Zoraini Wati, A. (2004). An assessment of E-learning Readiness at Open 

University Malaysia. Paper presented at the International Conference on 

Computers in Education.  

Kelly, B., Phipps, L., & Swift, E. (2004). Developing A holistic Approach For E-

learning Accessibility. Canadian Journal of Learning and Technology, 30(3). 

http://www.dtic.mil/get-tr-doc/pdf?AD=ADA441817
http://www.dtic.mil/get-tr-doc/pdf?AD=ADA441817


 

237 

 

Kenan, T., Pislaru, C., Othman, A., & Elzawi, A. (2013). The Social Impact and 

Cultural Issues Affecting The E-learning Performance in Libyan Higher 

Education Institutes. International Journal of Information Technology & 

Computer Science (IJITCS), 12(1), 50-56.  

Keramati, A., Afshari-Mofrad, M., & Kamrani, A. (2011). The Role of Readiness 

Factors in E-learning Outcomes: An empirical Study. Computers & Education, 

57(3), 1919-1929.  

Khan, B. H. (2001). A framework for Web-based Learning. Web-based training (pp. 

599): Educational Technology. 

Khodabandelou. (2014). Difference Incommunity of Inquirers and Perceived Learning 

Among Distance Education Student in Blended Learning Environments. 

(PhD), Universiti Putra Malaysia.    

Kitchenham, B. (2004). Procedures For Performing Systematic Reviews. Retrieved 

from Keele, UK, Keele University  

Kitchenham, B., & Charters, S. (2007). Guidelines for Performing Systematic 

Literature Reviews in Software Engineering. Retrieved from Engineering, vol. 

2, no.EBSE 2007-001:  

Kitchenham, B., Linkman, S., & Law, D. (1997). DESMET: A methodology for 

Evaluating Software Engineering Methods and Tools. Computing & Control 

Engineering Journal, 8(3), 120-126.  

Kitchenham, B., Pearl Brereton, O., Budgen, D., Turner, M., Bailey, J., & Linkman, 

S. (2009). Systematic Literature Reviews in Software Engineering– A 

systematic Literature Review. Information and software technology, 51(1), 7-

15.  

Kituyi, G., & Kyeyune, R. (2012). An Analysis of E-learning Information System 

Adoption in Ugandan Universities: Case of Makerere University Business 

School. Information Technology Research Journal, 2(1), 1-7.  

Kituyi, G., & Tusubira, I. (2013). A framework For The Integration of E-learning in 

Higher Education Institutions in Developing Countries. International Journal 

of Education and Development using Information and Communication 

Technology, 9(2), 19.  

Kline, B. (2010). Principles and Practice of Structural Equation Modeling (3rd ed.). 

New York: The Guilford Press. 



238 

Kline, B. (2011). Principles and Practice of Structural Equation Modeling. New York: 

The Guilford Press. 

Klug, W., & Bai, X. (2015). Factors Affecting Cloud Computing Adoption Among 

Universities and Colleges in the United States and Canada. Issues in 

Information Systems, 16(3).  

Knox, H. (2005). Making The Transition From Further to Higher Education: The 

Impact of A preparatory Module on Retention, Progression and Performance. 

Journal of Further and Higher Education, 29(2), 103-110.  

Krishnan, K., & Hussin, H. (2017). E-Learning Readiness on Bumiputera SME’s 

Intention for Adoption of Online Entrepreneurship Training in Malaysia. 

Management, 7(1), 35-39.  

Kukulska-Hulme, A. (2012). How Should The Higher Education Workforce Adapt to 

Advancements in Technology For Teaching and Learning? The Internet and 

Higher Education, 15(4), 247-254.  

Kumar, R. (2005). Research Methodology: A Step-by-Step Guide for Beginners (First 

ed.). London. UK: SAGE Publication Inc. 

Kuruliszwili, S. (2015). E-learning Readiness of Organization and Employees. Intl 

Journal of Electronics and Telecommunications, 61(1), 245-250.  

Kwofie, B., & Henten, A. (2011). The Advantages and Challenges of E-learning 

Implementation: The Story of A developing Nation. Paper presented at the 

WCES-2011 3rd World Conference on Education Sciences, Bahcesehir 

University, Istabul, Turkey. . 

Laohajaratsang, T. (2009). E-Learning Readiness in the Academic Sector of Thailand. 

International Journal on E-Learning, 8(4), 539-547.  

Lateh, H., & Raman, A. (2004). Driving Factors for Successful Online Education in 

Malaysia. Paper presented at the National E-Learning Conference, Evergreen 

Laurel Hotel, Penang, Malaysia.  

Law, M. (2011). Cloud Computing Basics. Hillcrest Media Group, Inc. 

Lee, Y., Hsieh, Y., & Hsu, C. (2011). Adding Innovation Diffusion Theory to the 

Technology Acceptance Model: Supporting Employees' Intentions to use E-

Learning Systems. Educational Technology & Society, 14(4), 124-137.  

Leones, J. P. (1998). A guide to Designing and Conducting Visitor Surveys: Arizona 

Cooperative Extension, College of Agriculture, The University of Arizona. 



239 

Liaw, S., Huang, H., & Chen, G. (2007). Surveying Instructor and Learner Attitudes 

Toward E-learning. Computers & Education, 49(4), 1066-1080.  

Linstone, H. A., & Turoff, M. (2002). The Delphi Method: Techniques and 

Applications (Vol. 18). Reading, MA: Addison-Wesley Publishing Co. 

Lopes, C. (2007a). Evaluating E-learning Readiness in A health Sciences Higher 

Education Institution. Paper presented at the Proceedings of IADIS 

International Conference of E-learning, Porto. 

Lopes, C. (2007b). Evaluating E-learning Readiness in A health Sciences Higher 

Education.   Retrieved from 

http://carlalopes.com/pubs/lopes_IADIS_2007.pdf 

Machado, C. (2007). Developing An e-readiness Model for Higher Education 

Institutions: Results of A focus Group Study. British Journal of Educational 

Technology, 38(1), 72-82. doi:10.1111/j.1467-8535.2006.00595.x 

Mafakheri, K. (2012). Factors Affecting Virtual Knowledge Sharing Behaviour 

Among Academics at Malaysian Public Universities. (Doctoral Dissertation), 

Universiti Putra Malaysia (UPM).    

Mandinach, E., & Cline, H. (2013). Classroom Dynamics: Implementing A 

technology-based Learning Environment. New Jersey: Routledge. 

Marai, T., & Rashid, M. (1985). Educational Technology and Teaching Aids. Riyadh, 

Saudi Arabia: International Publishing House. 

Marshall, S. (2012). Determination of New Zealand Tertiary Institution E-learning 

Capability: An application of An e-learning Maturity Model. Journal of Open, 

Flexible and Distance Learning, 9(1), 58-63.  

McCombs, B., & Vakili, D. (2005). A learner-centered Framework For E-learning. 

The Teachers College Record, 107(8), 1582-1600. 

McGill, T., Klobas, J., & Renzi, S. (2014). Critical Success Factors For The 

Continuation of E-learning Initiatives. The Internet and Higher Education, 22, 

24-36.

Mehregan, M., Jamporazmey, M., Hosseinzadeh, M., & Mehrafrouz, M. (2011). 

Proposing An approach For Evaluating E-learning by Integrating Critical 

Success Factor and Fuzzy AHP. Paper presented at the 2011 International 

Conference on Innovation, Management and Service IPEDR. 



240 

Mercado, C. (2008). Readiness Assessment Tool for An eLearning Environment 

Implementation. Paper presented at the Fifth International Conference on E-

Leraning for Knowledge based Society. 

Middleton, D. (2010). Putting The Learning into E-learning. European Political 

Science, 9(1), 5-12.  

Mikołajewska, E., & Mikołajewski, D. (2011). E-learning in The Education of People 

With Disabilities. Adv Clin Exp Med, 20(1), 103-109.  

Ministry of Higher Education. (2011). Blueprint on Enculturation of Lifelong 

Learning for Malaysia 2011-2020. Putrajaya: MoHE. 

Molenda, M. (2003). In Search of the Elusive ADDIE Model. Performance 

improvement, 42(5), 34-37.  

Moore, J., Dickson-Deane, C., & Galyen, K. (2011). E-Learning, Online Learning, and 

Distance Learning Environments: Are They The Same? The Internet and 

Higher Education, 14(2), 129-135.  

Moskal, P., Dziuban, C., Upchurch, R., Hartman, J., & Truman, B. (2006). Assessing 

Online Learning: What One University Learned About Student Success, 

Persistence, and Satisfaction. Peer Review, 8(4), 26.  

Mullen, P. M. (2003). Delphi: Myths and Reality. Journal of health organization and 

management, 17(1), 37-52.  

Mulugeta, S., & Buckley, S. (2015). Theoretical perspective: E-Learning Challenges 

and Proposed Framework in Developing Countries. Paper presented at the 9th 

IDIA Conference, IDIA2015, Nungwi, Zanzibar. 

Munzer, E. (2002). Managing the E in E-Learning. Learning Circuits Update.  

Retrieved from http://www.learningcircuits.org/2002/nov2002/elearn.html 

Mutiaradevi, R. (2009). Measuring E-Learning Readiness in the Forestry Research and 

Development Agency of Indonesia. (Master), Victoria University of 

Wellington.    

Myers, M. D. (1997). Qualitative Research in Information Systems. Management 

Information Systems Quarterly, 21(2), 241-242.  

Naresh, B., & Reddy, B. S. (2015). Challenges and Opportunity of E-Learning in 

Developed and Developing Countries-A Review. International Journal of 

Emerging Research in Management &Technology, 4(6), 259-262.  

http://www.learningcircuits.org/2002/nov2002/elearn.html


 

241 

 

Nawaz, A., & Qureshi, Q. A. (2010). Eteaching/Epedagogy Threats & Opportunities 

forTeachers In Heis. Global Journal of Management And Business Research, 

10(9), 23-31.  

Neale, P., Thapa, S., & Boyce, C. (2006). Preparing A case Study: A guide for 

Designing and Conducting A case Study for Evaluation Input: Pathfinder 

International. 

Nisperos, L. S. (2014). Assessing the E-Learning Readiness of Selected Sudanese 

Universities. Asian Journal of Management Sciences & Education, 3(4), 45-

59.  

Njihia, J., & Oketch, H. (2014). E-learning Readiness Assessment Model In Kenyas’ 

Higher Education Institutions: A Case Study Of University Of Nairobi. 

International Journal of Scientific Knowledge, 5(6).  

Nyandara, Z. (2012). Challenges and Opportunities of Technology Based Instruction 

in Open and Distance Learning: A comparative Study of Tanzania and China. 

Paper presented at the 5th UbuntuNet Alliance annual conference. 

O'Sullivan, A., & Sheffrin, S. (2033). Economics: Principles in Action: Prentice Hall. 

O’Donoghue, J., Singh, G., & Handy, D. (2003). Higher Education–IT as a catalyst 

for change. On the Horizon, 11(3), 23-28.  

Odeh, A. (2011). The Problems of use Statistics in Analyzing Data for Scientific 

Theses and Dissertations. Retrieved from 

http://nauss.edu.sa/Ar/CollegesAndCenters/HighEducationCollege/CollegeA

ctivities/act10102011/Documents/014.pdf 

Odunaike, S., Olugbara, O., & Ojo, S. (2013). E-learning Implementation Critical 

Success Factors. innovation, 3, 4.  

Oke, A., Ogunsami, D., & Ogunlana, S. (2012). Establishing A common Ground for 

the Use of Structural Equation Modelling for Construction Related Research 

Studies. Australasian Journal of Construction Economics and Building, 12(3), 

89-94.  

Oketch, H. A. (2103). E-learning Readiness Assessment Model In Kenyas’ Higher 

Education Institutions: A Case Study Of University Of Nairobi. (Master), 

University Of Nairobi.    

Okinda, R. A. (2014). Assessing E-Learning Readiness at the Kenya Technical 

Teachers College. Journal of Learning for Development-JL4D, 1(3).  



242 

Oliver, R., & Towers, S. (2000). Up time: Information Communication Technology: 

Literacy and Access for Tertiary Students in Australia. Canberra: Department 

of Education, Training and Youth Affairs.    

Olson, J., Tarkleson, E., Sinclair, J., Yook, S., & Egidio, R. (2011). An Analysis of E-

Learning Impacts & Best Practices in Developing Countries. With Reference 

to Secondary School Education in Tanzania, pp. 1-53. Retrieved from 

https://pdfs.semanticscholar.org/d92c/1b9e729f41354eef7988d72bc208bfeea

57b.pdf 

Omoda-Onyait, G., & Lubega, J. (2011). E-learning Readiness Assessment Model: A 

case Study of Higher Institutions of Learning in Uganda. Hybrid Learning (pp. 

200-211): Springer.

Othman, A., Pislaru, C., & Impes, A. (2014). Improving the Quality of Technology-

Enhanced Learning for Computer Programming. International Journal of 

Information and Education Technology, 4(1), 83-88.  

Ouahabi, S., Eddaoui, A., Labriji, H., Benlahmar, E., & El Guemmat, K. (2015). Using 

IMS LD Specification for E-Learning in the Cloud Computing. International 

Journal of Information and Education Technology, 5(11), 860-864.  

Ouma, G., Awuor, F., & Kyambo, B. (2013). E-Learning Readiness in Public 

Secondary Schools in Kenya. European Journal of Open, Distance and E-

learning, 16(2).  

Özad, B. (2012). Tertiary Students’ attitudes Towards Using SNS. Paper presented at 

the The International Conference on Communication, Media, Technology and 

Design, Istanbul, Turkey. 

Paechter, M., Maier, B., & Macher, D. (2010). Students’ Expectations of, and 

Experiences in E-learning: Their Relation to Learning Achievements and 

Course Satisfaction. Computers & Education, 54(1), 222-229.  

Pallant, J. (2010). A step by Step Guide to Data Analysis Using SPSS. New York, NY: 

McGraw-Hill. 

Palo Alto Networks. (2017). What is a Data Center?   Retrieved from  

https://www.paloaltonetworks.com/cyberpedia/what-is-a-data-center 

Pappas, C. (2015). The Top eLearning Statistics And Facts For 2015 You Need To 

Know. Elearning Industry.  Retrieved from 

https://elearningindustry.com/elearning-statistics-and-facts-for-2015 

https://pdfs.semanticscholar.org/d92c/1b9e729f41354eef7988d72bc208bfeea57b.pdf
https://pdfs.semanticscholar.org/d92c/1b9e729f41354eef7988d72bc208bfeea57b.pdf
https://elearningindustry.com/elearning-statistics-and-facts-for-2015


243 

Parasuraman, A., & Colby, C. L. (2007). Techno-ready Marketing: How and Why 

Your Customers Adopt Technology: The Free Press. 

Park, S., & Jayaraman, S. (2003). Enhancing The Quality of Life Through Wearable 

Technology. Engineering in Medicine and Biology Magazine, IEEE, 22(3), 41-

48.  

Parlakkılıç, A. (2015). E-Learning Readiness in Medicine: Turkish Family Medicine 

(FM) Physicians Case. TOJET: The Turkish Online Journal of Educational 

Technology, 14(2), 59-62.  

Parsian, N., & AM, T. D. (2009). Developing and Validating A questionnaire to 

Measure Spirituality: A psychometric Process. Global journal of health 

science, 1(1), 2.  

Patton, M. Q. (2005). Qualitative Research. John Wiley and Sons, Ltd. 

Peter, D. (2002). Usability and Accessibility–Everyone Learning. Creative Commons.  

Retrieved from http://david-peter.com/papers/dec2002/dec2002_paper.htm 

Phipps, L., & Kelly, B. (2013). Holistic Approaches to E-learning Accessibility. ALT-

J: Research In Learning Technology, 14(1), 69-78.  

Pocatilu, P., Alecu, F., & Vetrici, M. (2009). Using Cloud Computing for E-learning 

Systems. Paper presented at the Proceedings of the 8th WSEAS international 

conference on Data networks, Communications, Computers. World Scientific 

and Engineering Academy and Society (WSEAS). 54-59. 

Poonkundram, B. (2013). Study on Cognitive Process of Attitude and Behavior in 

Management Evolution. The SIJ Transactions on Industrial, Financial & 

Business Management (IFBM), 1(3).  

Psycharis, S. (2005). Presumptions and Action Affecting An e-learning Adoption by 

The Educational System. Implementation Using Virtual Private Networks. 

European Journal of Open and Distance Learning, 2, 2005.  

Puteh, M., & Hussin, S. (2007). A comparative Study of E-learning Practices at 

Malaysian Private Universities. Paper presented at the 1st International 

Malaysian Educational Technology Convention. 

Puteh, M., & Hussin, S. (2007). A comparative Study of E-learning Practices at 

Malaysian Private Universities. Paper presented at the 1st International 

Malaysian Educational Technology Convention. 

http://david-peter.com/papers/dec2002/dec2002_paper.htm


244 

Qureshi, I. A., Ilyas, K., Yasmin, R., & Whitty, M. (2012). Challenges of 

Implementing E-learning in a Pakistani University. Knowledge Management 

& E-Learning: An International Journal (KM&EL), 4(3), 310-324.  

Radenković, B., M., D.-Z., Bogdanović, Z., Vujin, V., & Barać, D. (2013). Designing 

Network Infrastructure for An e-learning Cloud. Paper presented at the The 

Fourth International Conference on E-Learning Belgrade, Serbia. 

Rahman, R. (2004). E-learning Initiatives in Malaysia Schools. Paper presented at the 

Asia and the pacific Seminar-Workshop on Educational Technology, Tokyo, 

Japan.  

Ranjbarzadesh, F. S., Biglu, M. H., Hassanzadeh, S., Safaei, N., & Saleh, P. (2013). 

E-readiness Assessment at Tabriz University of Medical Sciences. Res Dev

Med Educ, 2(1), 3-6.  

Rao, P. (2011). E-learning in India: The Role of National Culture and Strategic 

Implications. Multicultural Education & Technology Journal, 5(2), 129-150.  

Rasouli, A., Rahbania, Z., & Attaran, M. (2016). Students' Readiness for E-Learning 

Application in Higher Education. Malaysian Online Journal of Educational 

Technology, 4(3), 51-64.  

Razak, N. A. (2003). Computer Competency of in-service ESL Teachers in Malaysian 

Secondary Schools. (Doctoral Thesis), Universiti Kebangsaan Malaysia, 

Bangi.    

Redmon, J., & Salopek, J. (2000). A year in the Life of An e-learning Project. Training 

& Development, 54(9), 36-36.  

Rennie, D. L. (2006). The Grounded Theory Method : Application of A variant of its 

Procedure of Constant Comparative Analysis to Psychotherapy Research. In 

Dans (Ed.), Qualitative Research Methods for Psychologists. Elsevier: 

Amsterdam  

Rennie, D. L., Phillips, J. R., & Quartaro, J. K. (1988). Grounded Theory : A promising 

Approach for Conceptualization in Psychology? . Canadian Psychology, 29(2), 

139-150.

Rezaei M., F. (2006). Challenges Assessment and ways of Implementing E-learning in 

Iran. (Master), College of Technology, Sharif University of Technology, Iran.   

Rhema, A., & Miliszewska, I. (2010). Towards E-learning in Higher Education in 

Libya. Issues in Informing Science and Information Technology, 7(1), 423-437. 



 

245 

 

Rhema, A., & Miliszewska, I. (2014). Analysis of Student Attitudes Towards E-

learning: The Case of Engineering Students in Libya. Issues in Informing 

Science and Information Technology, 11, 169-190.  

Rhema, A., Miliszewska, I., & Sztendur, E. (2013). Attitudes Towards E-Learning and 

Satisfaction with Technology Among Engineering Students and Instructors in 

Libya. Paper presented at the Proceedings of the Informing Science and 

Information Technology Education Conference. 

Riahi, G. (2015). E-learning Systems Based on Cloud Computing: A Review. 

Procedia Computer Science, 62, 352-359.  

Romiszowski, A. (2004). How’s the E-learning Baby? Factors Leading to Success or 

Failure of an Educational Technology Innovation. Educational Technology & 

Society, 44(1), 5–27.  

Rosenberg, M. J. (2001). E-learning: Strategies for Delivering Knowledge in the 

Digital Age (Vol. 9): McGraw-Hill New York. 

Runeson, P., & Höst, M. (2009a). Guidelines for Conducting and Reporting Case 

Study Research in Software Engineering. Empirical Software Engineering, 

14(2), 131-164.  

Runeson, P., & Höst, M. (2009b). Guidelines for Conducting and Reporting Case 

Study Research in Software Engineering. Empirical Software Engineering, 

14(2), 131.  

Sackman, H. (1975). Delphi Critique. Lexington, Massachusetts: Lexington Books. 

Saekow, A., & Samson, D. (2011, 11-13 March 2011). A study of E-learning Readiness 

of Thailand's Higher Education Comparing to The United States of America 

(USA)'s case. Paper presented at the Computer Research and Development 

(ICCRD), 2011 3rd International Conference on. 

Saginova, O., & Belyansky, V. (2008). Facilitating Innovations in Higher Education 

in Transition Economies. International Journal of Educational Management, 

22(4), 341-351. doi:http://dx.doi.org/10.1108/09513540810875671 

Saleh, J., Hastings, D., & Newman, D. (2003). Flexibility in System Design and 

Implications for Aerospace Systems. Acta astronautica, 53(12), 927-944.  

Sarrab, M., Elgamel, L., & Aldabbas, H. (2012). Mobile Learning (m-learning) and 

Educational Environments. International journal of distributed and parallel 

systems, 3(4), 31-38.  

http://dx.doi.org/10.1108/09513540810875671


246 

Scanlon, E., Jones, A., & Waycott, J. (2005). Mobile Technologies: Prospects For 

Their Use in Learning in Informal Science Settings. Journal of Interactive 

Media in Education, 23(2).  

Scheele, D. S. (2002). Reality construction as a product of Delphi interaction. In 

Turoff, M. & Linstone, H. A. The Delphi methods: Techniques and 

applications. 

Schmid, R., Bernard, R., Borokhovski, E., Tamim, R., Abrami, P., Surkes, M., . . . 

Woods, J. (2014). The Effects of Technology Use in Postsecondary Education: 

A meta-analysis of Classroom Applications. Computers & Education, 72, 271-

291.  

Schreurs, J., & Al-Huneidi, A. (2012a). E-learning Readiness in Organisations: Case 

KBC Bank. International Journal of Advanced Corporate Learning, 5(1), 4-7.  

Schreurs, J., & Al-Huneidi, A. (2012b). E-Learning Readiness in Organizations. 

International Journal of Advanced Corporate Learning (iJAC), 5(1), 4-7.  

Schreurs, J., Ehlers, U., & Sammour, G. (2008). ERA - E-Learning Readiness 

Analysis: A eHealth Case Study of E-Learning Readiness. International 

Journal of Knowledge and Learning, 4(5), 496-508.             

doi:http://dx.doi.org/10.1007/978-3-540-87783-7_34 

Seale, J., & Cooper, M. (2010). E-learning and Accessibility: An exploration of The 

Potential Role of Generic Pedagogical Tools. Computers & Education, 54(4), 

1107-1116.  

SearchDataCenter. (2017). What is data center?   Retrieved from             

http://searchdatacenter.techtarget.com/definition/data-center 

Sekaran, U. (2003). Research Methods for Business (4th ed.). Hoboken NJ: John Wiley 

& Sons. 

Selim, H. (2007). Critical Success Factors For E-learning Acceptance: Confirmatory 

Factor Models. Computers & Education, 49(2), 396-413.  

Shahroury, F. R. (2014). A Conceptual Model of E-Learning Readiness: The Case of 

The Ministry of Higher Education and Scientific Research in Jordan. Paper 

presented at the The Third International Conference on Informatics 

Engineering and Information Science (ICIEIS2014), Lodz University of 

Technology, Lodz, Poland.  

Sharma, P. (2014). E-Learning Using Cloud Computing and IT. Advances in Computer 

Science and Information Technology (ACSIT), 1(1), 6-10.  

http://dx.doi.org/10.1007/978-3-540-87783-7_34
http://searchdatacenter.techtarget.com/definition/data-center


 

247 

 

Shraim, K. Y., & Khlaif, Z. N. (2010). Students' Readiness Towards E-learning. A 

Case Study of Virtual Classrooms for Secondary Education in Palestine. Paper 

presented at the 3rd Conference on E-learning Excellence in the Middle East 

Dubai.  

Siers, T. (2014). Readiness for E-learning Implementation in A large Transportation 

Company: Results of Design-Oriented Research. (Master), University of 

Twente.    

Sife, A., Lwoga, E., & Sanga, C. (2007). New Technologies for Teaching and 

Learning: Challenges for Higher Learning Institutions in Developing 

Countries. International journal of education and development using ICT, 3(2).  

Singh, R. (2009). Does my Structural Model Represent the Real Phenomenon?: A 

review of the Appropriate Use of Structural Equation Modelling (SEM) Model 

Fit Indices. The Marketing Review, 9(3), 199-212.  

Skulmoski, G., Hartman, F., & Krahn, J. (2007). The Delphi Method for Graduate 

Research. Journal of Information Technology Education: Research, 6(1), 1-21.  

Sou, G. (2005). Pros & Cons of E-Learning. Paper presented at the World Conference 

on E-Learning in Corporate, Government, Healthcare, and Higher Education. 

Stapić, Z., López, E., Cabot, A., de Marcos Ortega, L., & Strahonja, V. (2012). 

Performing Systematic Literature Review in Software Engineering. Paper 

presented at the CECIIS 2012-23rd International Conference. 

Sumsion, T. (1998). The Delphi Technique: An adaptive Research Tool. British 

Journal of Occupational Therapy, 61(4), 153-156.  

Tarus, J., Gichoya, D., & Muumbo, A. (2015). Challenges of Implementing E-learning 

in Kenya: A case of Kenyan Public Universities. The International Review of 

Research in Open and Distributed Learning, 16(1), 120-141.  

Taylor-Powell, E., & Marshall, M. G. (1996). Questionnaire Design: Asking questions 

with a purpose: University of Wisconsin-Extension Cooperative Extension 

Service. 

The Tech Terms Computer Dictionary. (2017). Hardware Definition.   Retrieved from 

https://techterms.com/definition/hardware 

Trochim, W., & Donnelly, J. (2006). Research Methods Knowledge Base (3rd ed.). 

Atomic Dog Publishing. 

Trochim, W. M. (2001). Research methods knowledge base. Cincinnati: Atomic Dog. 

https://techterms.com/definition/hardware


248 

Ullman, J. B. (2006). Structural Equation Modeling: Reviewing the Basics and 

Moving Forward. Journal of personality assessment, 87(1), 35-50.  

Ünal, Y., Alır, G., & Soydal, I. (2013). Students Readiness for E-Learning: An 

Assessment on Hacettepe University Department of Information Management. 

Paper presented at the International Symposium on Information Management 

in a Changing World. Springer. 

UNESCO. (2006). Teachers and Educational Quality: Monitoring Global Needs For 

2015.   Retrieved from             

http://www.uis.unesco.org/template/pdf/teachers2006/teachersreport.pdf 

UNESCO. (2014). ICT in Education Retrieved from             

http://www.unesco.org/new/en/unesco/themes/icts/policy/policy-analysis/ 

uniRank. (2107). Top Universities in Selangor 2017 Selangor University Ranking. 

Retrieved from https://www.4icu.org/my/selangor/ 

Van Raaij, E., & Schepers, J. (2008). The Acceptance and Use of A virtual Learning 

Environment in China. Computers & Education, 50(3), 838-852.  

Vegas, S., & Basili, V. (2005). A characterisation Schema for Software Testing 

Techniques. Empirical Software Engineering, 10(4), 437-466.  

Vegas, S., Juristo, N., & Basili, V. (2003). Identifying Relevant Information for 

Testing Technique Selection: An instantiated Characterization Schema (Vol. 

8): Springer Science & Business Media. 

Vilkonis, R., Bakanovienė, T., & Turskienė, S. (2013). Readiness of Adults to Learn 

Using E-learning, M-learning and T-learning Technologies Informatics in 

Education, 12(2), 181–190.  

Wang, S.-C., Cowie, B., & Jones, A. (2008). Challenges of E-learning for University 

Instructors in Taiwan. Paper presented at the The 16th International 

Conference on Computers in Education (ICCE 2008). Taipei, Taiwan. 

Wang, Y., Wu, M., & Wang, H. (2009). Investigating The Determinants and Age and 

Gender Differences in The Acceptance of Mobile Learning. British Journal of 

Educational Technology, 40(1), 92-118.  

Watkins, R., Leigh, D., & Triner, D. (2004). Assessing Readiness for E‐learning. 

Performance Improvement Quarterly, 17(4), 66-79.  

Webopedia. (2017). What Is a Data Center? Retrieved from             

https://www.webopedia.com/TERM/D/data-center.html 

http://www.uis.unesco.org/TEMPLATE/pdf/Teachers2006/TeachersReport.pdf
http://www.unesco.org/new/en/unesco/themes/icts/policy/policy-analysis/
https://www.webopedia.com/TERM/D/data-center.html


 

249 

 

Wellington, W., Hutchinson, D., & Faria, A. (2014). Using The Internet to Enhance 

Course Presentation: A help or Hindrance to Student Learning. Developments 

in Business Simulation and Experiential Learning, 32.  

Wild, R., Griggs, K., & Downing, T. (2002). A framework For E-learning As a tool 

For Knowledge Management. Industrial Management & Data Systems, 102(7), 

371-380.  

Wilson, G., & Stacey, E. (2004). Online Interaction Impacts on Learning: Teaching 

The Teachers to Teach Online. Australasian Journal of Educational 

Technology, 20(1), 33-48.  

Wingate, U. (2007). A framework For Transition: Supporting Learning to Learn in 

Higher Education. Higher Education Quarterly, 61(3), 391-405.  

World Conference on Higher Education. (1998). Higher Education in the Twenty-first 

Century Vision and Action. UNESCO, Paris.  Retrieved from 

http://www.unesco.org/education/educprog/wche/declaration_eng.htm 

Yin, R. K. (2013). Case Study Research: Design and Methods. London: Sage 

Publications. 

Yoke, L., Chiam, C. C., & Lee, N. L. (2010). e-Readiness among Learners in 

Malaysia: An insight into Fresh School Leavers. Paper presented at the 

Lifelong Learning International Conference 2010 (3LInC’10), Kuala Lumpur, 

Malaysia.  

Yousuf, M. I. (2007). Using Experts’ Opinions Through Delphi Technique. Practical 

Assessment, Research & Evaluation, 12(4), 1-8.  

Zaanin, J. (2001). Technological Education is 20th Century  Necessity. Palestine. 

Zhang, Y., & Wildemuth, B. M. (2009). Qualitative Analysis of Content. In B. 

Wildemuth (Ed.), Applications of Social Research Methods to Questions in 

Information and Library Science (pp. 308-319). Westport, CT: Libraries 

Unlimited. 

Ziglio, E. (1996). The Delphi Method and its Contribution to Decision-making. In M. 

Adler & E. Ziglio (Eds.), Gazing into the oracle: The Delphi method and its 

application to social policy and public health (pp. 3-33). London: Jessica 

Kingsley Publishers. 

Zikmund, W. G. (2003). Business Research Methods (7th ed.). Cincinnati, OH: 

Thomson. 

http://www.unesco.org/education/educprog/wche/declaration_eng.htm


250 

Zipfinger, S. (2007). Computer-aided Delphi: An experimental Study of Comparing 

Round-based with Real-time Implementation of the Method. Linz, Austria: 

Johannes-Kepler Universitat Linz. 

 

 

 

 

 



251 

Appendix A The List of Panel of Delphi 

1. Dr. Fatiha Bousbahi Assistant Professor in Information 

Technology Department, College of Computer 

and Information Sciences, Riyadh, Kingdom 

of Saudi Arabia. 

Email: fbousbahi@ksu.edu.sa 

2. Prof. Dr. Mowaffaq AbdulAziz

Al-Hisnawi

Professor in South Technical University - 

Technical Institute in Nasiriyah, Iraq. 

Email: pdmh2005@yahoo.com 

3. Dr. Ahmad M. Al-Khasawneh Associate professor of Information Systems at 

Hashemite University, School of Computer 

Information Systems, Jordan. 

Email: akhasawneh@yahoo.com 

4. A.Professor Dr. Kadhim B. Swadi

Aljanabi

Professor in Department of Computer Science, 

Faculty of Computer Science and 

Mathematics, University of Kufa, Iraq 

Email: kadhim.aljanabi@uokufa.edu.iq 

5. Dr. Issa Shehabat Assistant Professor in Management 

Information Systems Department, College of 

Information Technology & Computer 

Sciences, Yarmouk University, Irbid – Jordan 

Email: ishehabat@yu.edu.jo 

6. Dr. Asmaa Alsumait Assistant Professor in Computer Engineering 

Department, Kuwait University, Kuwait 

Email: asmaa.alsumait@ku.edu.kw 

7. Dr. Hasniza Nordin Deputy Director (Training), University 

Teaching and Learning Centre, Universiti 

Utara Malaysia (UUM), Malaysia  

Email: nizadin@uum.edu.my 

8. Dr. Shaffe Mohd Daud Senior Lecturer in faculty of educational 

studies, Universiti Putra Malaysia (UPM), 

Malaysia  

Email: shaffee@upm.edu.my 

9. Dr. Rouhollah Khodabandelou Assistant Professor of Educational 

Technology at HELP University, Malaysia 

Email: khodaband@gmail.com 

10. Assoc. Prof. Dr. Noraidah Sahari Assoc. Prof in Faculty of Information Science 

And Technology, Universiti Kebangsaan 

Malaysia (UKM), Malaysia.  

Email: nsa@ukm.edu.my 

11. Dr. Hasnain Zafar Baloch Assistant Manager in e-learning department, 

International Medical University, Kuala 

Lumpur, Malaysia 

Email: hasnainzafar@gmail.com  
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Appendix B Delphi Expert Information 

Please mark ‘√’ where applicable at No.1 & No.5 & No.6.  

1. Level of Education and Field of Study:

Bachelor Master PhD Others (Please State) 

Field of Study: 

2. Current employer:

3. Current job position:

4. Working experience (in years):

5. Correspondence way you prefer (select one way only):

Email Courier Mail Address 

6. I plan to put a list of expert’s panel in the APPENDIX of my thesis, please indicate

whether you agree or disagree to mention your name in this list.

Agree Disagree 

Thank you very much for your cooperation 
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Appendix C Letter of Invitation to Panel of Experts Delphi Technique 
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Appendix D Delphi Questionnaire (Round One) 

A systematic literature review (SLR) have been conducted to identify the 

factors that shape technological aspect of e-learning readiness, the six technological 

factors are shown in Table 1.  

Table 1: Technological Factors of E-learning Readiness 

No Technological 

Factors 

Definition of Factors 

1 Hardware The physical equipment such as computers, servers and 

communication networks that must be available to apply e-

learning. 

2 Software The programs and other operating information that enables 

computer systems to work. 

3 Connectivity The ability to link to and communicate with other computer 

systems, electronic devices, software or the Internet. 

4 Security The extent to which a computer system is protected from 

data corruption, destruction, interception, loss or 

unauthorized access (see also “secure system”). 

5 Flexibility of the 

system 

The ability of a system to engage with future changes in its 

requirements such as adaptability, changeability, agility and 

elasticity. 

6 Technical Skills 

and Support  

The knowledge, understanding and abilities that are used to 

accomplish tasks related to maintenance and upgrading of 

the infrastructure of computers, networks, communications, 

as well as providing support to users when they face 

technical problems. 

Part A: The technological factors as in Table 1. Please use the following Likert scale 

to rate your level of agreement with the technological factors (Mark ‘√’ where 

applicable using the scale provided) 

1= Strongly Disagree (SD), 2= Disagree (D), 3= Neutral (N), 4= Agree (A), 5= 

Strongly Agree (SA) 

No List of Technological 

Factors 

1 (SD) 2 (D) 3 (N) 4 (A) 5 (SA) 

1 Hardware 

2 Software 

3 Connectivity 

4 Security 

5 Flexibility of the system 

6 Technical Skills and Support 
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Part B: Answer the following questions:  

 

Q1. Do you want to add a new factor(s) to the list of factors? Please provide the new 

factor(s) and your justification (If you add new factors, then you have to write the 

description of factor(s) as in Table 1 in following space)  

 

 

 

 

 

 

Q2. Do you want to rename any factors from the list of factors in Table 1? Which one?  

(Please provide your justification for renaming the factors) 

 

 

 

 

 

 

 

Q3. Do you think the factors descriptions need modifications? Which one? Please 

provide your description (Please refer to the description of each factor at Table 1)  
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Part C: Please use the following table to identify any relationship between any two/ 

(more) of factors? (If you added a new factor(s) at Part B (Q1), then you have to 

add it/them in the space given in following Table) 

Technological Factors 
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Mention the 

Relationship 

and your 

justification 

Hardware 

Software 

Connectivity 

Security 

Flexibility of the system 

Technical Skills and Support 

Part D: A list of statements related to assessing technological aspects of e-learning 

readiness were identified. Please use the following Likert scale to rate your level of 

agreement with the statements (Mark ‘√’ where applicable using the scale provided). 

1= Strongly Disagree (SD), 2= Disagree (D), 3= Neutral (N), 4= Agree (A), 5= 

Strongly Agree (SA) 

Hardware 

No Statements SD D N A SA 

1 The Institution is willing to provide students and faculty 

access to appropriate hardware to apply e-learning (e.g., 

Computer; laptops; Printer; Printer/Scanner; 

Microphone/Speakers/Headset) 

2 Students and faculty in the institution have access to a 

computer with the necessary software installed  

3 The Institution systems are sufficiently flexible to 

incorporate electronic links to external parties  

4 The institution has a high quality of hardware equipment 

to apply e-learning (e.g., Computer; laptops; Printer; 

Printer / Scanner; Microphone/Speakers/Headset) 
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Software  

No Statements  SD D N A SA 

1 The institution provides a necessary software needed for 

the e-learning implementation 

     

2 The institution has online platform used for course 

delivery (e.g., learning management System, social media 

and peer-to-peer platforms, online meeting/conferencing)   

     

3 The online platform used for course delivery has the 

necessary system capacity to support the learning 

activities of the course 

     

4 The online platform provides appropriate tools for 

communication and collaboration 

     

5 Software applications can be easily transported and used 

across multiple platforms 

     

Connectivity 

No Statements  SD D N A SA 

1 The institution provides a wide range of connectivity 

services to apply e-learning (e.g., network services, 

broadband services, Intranet capabilities) 

     

2 The institution has stable Internet connection to apply e-

learning 

     

3 Connection speeds are sufficient for communication and 

accessing all course materials  

     

4 The institution has extensive bandwidth capability       

5 The institution has a high degree of systems inter-

connectivity  

     

Security 

No Statements  SD D N A SA 

1 The institution is provided a virus protection to apply e-

learning (e.g., Norton Antivirus, McAffee, AVG, etc.) 

     

2 The institution is provided an identity recognition 

mechanism such as login name, password  

     

3 A control mechanism for access levels are available in the 

institution 

     

4 In the institution, there is a different level of access 

(lecturer, students, guest) to e-learning system 

     

5 There is high level of security for protection of systems 

(hardware, software) from misdirection or penetration. 

     

6 In the institution, different methods have been used to 

protect the transfer of data, including encryption and 

from-the-ground-up engineering 

     

7 The institution provides the required security to the 

system (e.g. security policies, disaster planning, firewalls) 

     

Flexibility of the system 

No Statements  SD D N A SA 

1 The system should has the ability to adapt with the a new 

peripherals 

     

2 The software can be adapt with some deviations in the 

environment 

     

3 The software has the ability for the solution to adapt to 

possible or future changes in its requirements 
 

     



258 

Flexibility of the system 

No Statements SD D N A SA 

4 The systems are sufficiently flexible to incorporate 

electronic links to external parties 

Technical Skills and Support 

No Statements SD D N A SA 

1 The institution provides updates/maintenance of 

connectivity 

2 The institution periodically updates software with newer 

versions to meet changing information requirements 

3 The institution periodically upgrades hardware with a 

newer or better version, and provides maintenance of 

hardware 

4 Adequate and timely support is available in the institution 

to the lecturer and students when technical issues arise 

5 The institution has experienced human resources, or a 

department that organizes training sessions related to 

online learning, as well as accomplishing tasks related to 

the use of technology 

E-learning Readiness

No Statements SD D N A SA 

1 I like the idea of using e-learning to design and deliver 

instruction 

2 I like to try new technologies in teaching related to e-

learning 

3 Developing an e-learning course would take significantly 

more time than developing a traditional course 

4 I feel confident in my ability to use e-learning in teaching 

5 I hesitate to use e-learning for fear of making mistakes. 

6 I can teach myself most of the things I need to know about 

using e-learning 

7 I would feel better about using e-learning if I knew more 

about it 

8 Developing e-learning materials require extensive training 

and support 

9 I am beginning to understand the process of incorporating 

e-learning in my courses  

10 I think about e-learning as a tool to assist me teaching my 

courses 

11 Greater incentives are needed to get faculty members to 

design an e-learning course 
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Part F: Answer the following questions 

  

Q1. Would you add any new statements to any of technological factors? Which one? 

Please provide the statements and your justification  

 

 

 

 

 

Q2. Do you want to modify any of statements from list of statements? Please provide 

the modification and your justification  

 

 

 

 

 

 

 

Q3. If you added a new factor(s) at Part B (Q1), then mention its/their statements in 

the following space 
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Part G: Other Comments 

Is there anything else you’d like to add that hasn’t been covered by the questions? 

 

 

 

 

 

 

 

End of questionnaire. 

Please email your answer to asma4_ali@yahoo.com 

Thank you very much for your cooperation 
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Appendix E Delphi Questionnaire (Round Two) 

This is the summary of responses of the expert panel (including yourself) in 

Round One regarding the verification of technological factors of e-learning readiness. 

This questionnaire contains six parts, from A to F. Parts A is to re-rating of the 

technological factors of e-learning readiness, re-rating the statements which related to 

assessing technological aspect of e-learning readiness. Part B is to rate the new 

technological factors of e-learning readiness which experts added to existing factors 

in Round one. Part C is open-ended questions about the new statements that experts 

added in Round one. Part D is to rate the new statements which experts added in Round 

One. Part E is to rate the relationships between the technological factors that experts 

identified in Round One, while part F is pertaining to the additional input which you 

may wish to add.  

I would be very grateful if you could verify using the options given and return 

the questionnaire within Three (3) Weeks from the date of you receive the 

questionnaire. 

Regards, 

Asma Ali Mosa Eltharif, 

PhD Student, 

Advanced Informatics School (AIS),  

Universiti Teknologi Malaysia (UTM) 

Email: asma4_ali@yahoo.com 

Tel: +601123245390 

Dr Mohd Naz’ri  Mahrin,  

Supervisor,  

Advanced Informatics School (AIS),  

Universiti Teknologi Malaysia (UTM) 

Email: mdnazrim@utm.my 

Tel: +60322031397 
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Part A: This part pertains to the summary and results of Round One undertaken 

previously. Please confirm your responses in Delphi Round One. If you do not wish to 

change your previous rating, you may leave the column for this round blank. The 

researcher will use your previous round rating in the calculation of Delphi Round Two. 

If your rating is not within the majority responses range (mean), you need to give your 

reasons in the column provided.  

Please use the following Likert scale to rate your level of agreement with the 

technological factors of e-learning readiness at Table 1, and with the statements at 

Table 2 (Mark ‘√’ where applicable using the scale provided). 

1= Strongly Disagree (SD), 2= Disagree (D), 3= Neutral (N), 4= Agree (A), 5= 

Strongly Agree (SA) 

 

Table 1: The Technological Factors 

No List of Technological 

Factors 

Mean in 

Round 

One 

1 

(SD) 

2 

(D) 

3 

(N) 

4 

(A) 

5 

(SA) 

Your 

Comments 

 

1 Hardware 4.90       

2 Software 4.80       

3 Connectivity 4.90       

4 Security 4.50       

5 Flexibility of the 

system 

4.70       

6 Technical Skills and 

Support 

4.30       

 

Table 2: The Statements Which Related to Assess Technological Aspect of E-learning 

Readiness  

Hardware 

No Statements  Mean 

Round 

one 

1  2  3  4  5  Your 

Comments 

 

1 The Institution is willing to provide 

students and faculty access to 

appropriate hardware in order to 

undertake e-learning (e.g., Computers; 

laptops; Printer; Printer/Scanner; 

Microphone/Speakers/Headset) 

4.30       
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Hardware 

No Statements Mean 

Round 

one 

1  2  3  4  5  Your 

Comments 

2 Students and faculty in the Institution 

have access to a computer with the 

necessary software installed  

4.60 

3 The Institution’s systems are 

sufficiently flexible to incorporate 

electronic links to external parties  

4.70 

4 The Institution has a high quality of 

hardware equipment with which to 

apply e-learning (e.g., Computer; 

laptops; Printer; Printer / Scanner; 

Microphone/Speakers/Headset) 

4.70 

Software 

No Statements Mean 

Round 

one 

1  2  3  4  5  Your 

Comments 

for This 

1 The Institution provides the necessary 

software needed for e-learning 

implementation 

4.70 

2 The Institution has an online platform 

used for course delivery (e.g., learning 

management system, social media and 

peer-to-peer platforms, online 

meeting/conferencing)   

4.80 

3 The online platform used for course 

delivery has the necessary system 

capacity to support the learning 

activities of the course 

4.80 

4 The online platform provides 

appropriate tools for communication 

and collaboration 

4.80 

5 Software applications can be easily 

transported and used across multiple 

platforms 

4.50 

Connectivity 

No Statements Mean 

Round 

one 

1  2  3  4  5  Your 

Comments 

for This 

1 The Institution provides a wide range 

of connectivity 

services by which to apply e-learning 

(e.g., network services, broadband 

services, Intranet capabilities) 

4.50 

2 The Institution has sufficiently stable 

Internet connection to apply e-

learning 

4.80 

3 Connection speeds are sufficient for 

communication and accessing all 

course materials  

4.50 
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Connectivity 

No Statements  Mean 

Round 

one 

1  2  3  4  5  Your 

Comments 

for This 

4 The Institution has extensive 

bandwidth capability  

4.50       

5 The Institution has a high degree of 

systems inter-connectivity  

4.20       

Security 

No Statements  Mean 

Round 

one 

1  2  3  4  5  Your 

Comments 

for This 

1 The Institution is provided with a 

virus protection to apply e-learning 

(e.g., Norton Antivirus, McAffee, 

AVG, etc.) 

4.70       

2 The Institution is provided with an 

identity recognition mechanism such 

as login name, password  

4.90       

3 A control mechanism for access levels 

is available in the Institution 

4.90       

4 In the Institution, there are different 

levels of access to the e-learning 

system (lecturer, students, guests) 

4.80       

5 There is a high level of security for 

protection of systems (hardware, 

software) from data loss or corruption 

to hardware failure, human error, 

hacking or malware 

4.60       

6 The Institution uses an efficient 

method for protecting information 

security and privacy (e.g. Biometrics, 

Encryption, intrusion detection system 

(IDS), Firewall, Virtual Private 

Network) 

4.20       

Flexibility of the system 

No Statements  Mean 

Round 

one 

1  2  3  4  5  Your 

Comments 

for This 

1 The system has the ability to adapt to 

new peripherals 

4.20       

2 The system can be adapted with some 

deviations that can occurs in the 

software environment 

4.10       

3 The systems (hardware, software, 

connectivity) has the ability to adapt 

with possible or future changes 

according to its requirements  

4.10       

4 The systems are sufficiently flexible 

to incorporate electronic links to 

external parties 

4.30       
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Technical Skills and Support 

No Statements  Mean 

Round 

one 

1  2  3  4  5  Your 

Comments 

for This 

1 The institution provides 

updates/maintenance of connectivity 

4.40       

2 The institution periodically updates 

software with newer versions to meet 

changing information requirements 

4.60       

3 The institution periodically upgrades 

hardware with a newer or better 

version, and provides maintenance of 

hardware 

4.20       

4 Adequate and timely support is 

available in the institution to the 

lecturer and students when technical 

issues arise 

4.30       

5 The institution has experienced 

human resources, or a department that 

organizes training sessions related to 

online learning, as well as 

accomplishing tasks related to the use 

of technology 

4.40       

E-learning Readiness 

No Statements  Mean 

Round 

one 

1  2  3  4  5  Your 

Comments 

for This 

1 I like the idea of using e-learning to 

design and deliver instruction 

4.40       

2 I like to try new technologies in 

teaching related to e-learning 

4.50       

3 Developing an e-learning course 

would take significantly more time 

than developing a traditional course 

2.50       

4 I feel confident in my ability to use e-

learning in teaching 

4.00       

5 I hesitate to use e-learning for fear of 

making mistakes 

2.30       

6 I can teach myself most of the things I 

need to know about using e-learning 

4.20       

7 I would feel better about using e-

learning if I knew more about it 

4.10       

8 Developing e-learning materials 

requires extensive training and support 

2.40       

9 I am beginning to understand the 

process of incorporating e-learning in 

my courses 

4.60       

10 I think about e-learning as a tool to 

assist me in teaching my courses. 

4.30       

11 Greater incentives are needed to 

encourage faculty members to design 

an e-learning course 

4.30       
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Part B: New Factors of Technological Aspects of E-learning Readiness 

The new technological factors that expert added in Round one with their description 

as follows: 

No The New 

Technological Factors 

Definition 

1 Data Center A large group of networked computer servers typically 

used by organizations for the remote storage, 

processing, or distribution of large amounts of data. 

2 Cloud Computing The use of services and applications available on 

demand via the Internet and accessed by Internet 

protocols and networking standards. 

Please use the following Likert scale to rate your level of agreement with the new 

technological factors of e-learning readiness (Mark ‘√’ where applicable using the 

scale provided). 

1= Strongly Disagree (SD), 2= Disagree (D), 3= Neutral (N), 4= Agree (A), 5= 

Strongly Agree (SA) 

No The New Technological 

Factors 

1 (SD) 2 (D) 3 (N) 4 (A) 5 (SA) 

1 Data Center 

2 Cloud Computing 

Part C: Answer the following questions: 

Q1. Do you want to rename any of technology factors? If Yes, please suggest the new 

name and your justification  
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Q2. Do you want to modify the description of any technology factors? If Yes, please 

suggest your description and justification 

 

 

 

 

 

 

Part D: Please use the following Likert scale to rate your level of agreement with the 

new statements that experts added in Round One (Mark ‘√’ where applicable using the 

scale provided). 

 

1= Strongly Disagree (SD), 2= Disagree (D), 3= Neutral (N), 4= Agree (A), 5= 

Strongly Agree (SA) 

 

Security  

No Statements  1 

SD 

2 

D 

3 

N 

4 

A 

5 

SA 

1 Backup of the data is constantly being made      

2 The institution has a planning program that can 

protect the data in the event of an emergency or 

disaster that could potentially destroy data 

     

3 The Institution has physical security systems for the 

data center (e.g. biometrics and video surveillance 

systems) 

     

Cloud Computing  

No Statements  1 

SD 

2 

D 

3 

N 

4 

A 

5 

SA 

1 The Institution is taking advantage of the services 

offered by the cloud computing paradigm to apply e-

learning   

     

2 The Institution offers software applications through the 

internet as a service (e.g. Google Docs, Salesforce.com 

CRM, Zoho Office... etc.) 

     

3 The Institution uses a virtual platform over the Internet 

to develop and deploy their applications in the cloud 

scenario with the tools, languages, functions, libraries 

and services enabled by the service provider 

     

4 The Institution uses cloud computing to obtain the 

needed resources like servers, storage, and connections 
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Part E: Please use the following Likert scale to rate your level of agreement with the 

relationship between technological factors that experts identified in Round One (Mark 

‘√’ where applicable using the scale provided). 

 

1= Strongly Disagree (SD), 2= Disagree (D), 3= Neutral (N), 4= Agree (A), 5= 

Strongly Agree (SA) 

 

No Technological 

Factors  

The Relationship between 

Technological Factors 

1 

SD 

2 

D 

3 

N 

4 

A 

5 

SA 

1 Hardware  Hardware (+) Software       

(bb) Hardware (+) Security       

Hardware (+) Flexibility of the system             

(cc) Hardware (+) Technical Skills and 

Support 

     

2 Software 

 

 

 

Software (+) Security          

Software (+) Technical Skills and 

Support        

     

Software (+) Flexibility of the system (dd)      

Software (+) Cloud Computing      

3 Connectivity Connectivity (+) Hardware       

Connectivity (+) Software      

Connectivity (+) Security      

Connectivity (+) Technical Skills and 

Support 

     

4 Security Security (+) Technical Skills and 

Support 

     

5 Data Center Data Center (+) Security      

Data Center (+) Cloud Computing  (ee)      

Data Center 

No Statements  1 

SD 

2 

D 

3 

N 

4 

A 

5 

SA 

1 The Institution has a physical location of data center      

2 The institution has an alternative location for the data 

center 

     

3 The Institution has actual equipment for IT operations 

and storage of the organization’s data; this includes 

servers, storage hardware, cables, and racks 

     

4 The Institution has Uninterruptible Power Sources 

(UPS) for data center (e.g. battery banks, generators, 

and redundant power sources)   

     

5 The Institution has environmental control for data 

center (e.g. computer room air conditioners (CRAC), 

heating, ventilation, and air conditioning (HVAC) 

systems, and exhaust systems) 
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Part F: Additional Input 

This part is for you to state any input i.e. if you feel that any feedback that you gave in 

Round One was poorly described/taken into consideration; or if you have any 

additional comments or feedback regarding Delphi Round Two. 

End of questionnaire 

Thank you very much for your cooperation 
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Appendix F Delphi Questionnaire (Round Three) 

I would like to express my utmost gratitude for your previous feedback and 

responses for my PhD research, specifically to verify the technological factors of e-

learning readiness. Based on all the feedback received from the experts in the previous 

two rounds, I have thoroughly analyzed the data and findings. Consequently, I 

finalized the technological factors; the relationship between technological factors; the 

hypothesis, the statements that related to assessing technological aspects of e-learning 

readiness, and would like you as a panellist in the Delphi panel to verify them.  

This questionnaire contains three parts, from A to C. Parts A is about re-rating 

of the new technological factors of e-learning readiness. Part B is about re-rating of 

the relationship between technological factors of e-learning readiness. Part C is about 

re-rating of the new statements that related to assessing technological aspect of e-

learning readiness.  

I would be very grateful if you could verify using the options given and return 

the questionnaire within Three (3) Weeks from the date of you receive the 

questionnaire. If your response is not received after the three weeks, this may suggest 

that you are agree with the technological factors; the relationship between 

technological factors; the hypothesis, the statements that related to assessing 

technological aspects of e-learning readiness, and would not want to make any 

amendments.  

As this is the final round of the Delphi study, I would like to take this 

opportunity to thank you for your participation, time, cooperation and patience 

throughout the research.  

Regards, 

Asma Ali Mosa Eltharif, 

PhD Student, 

Advanced Informatics School (AIS),  

Universiti Teknologi Malaysia (UTM) 

Email: asma4_ali@yahoo.com 

Tel: +601123245390 

Dr Mohd Naz’ri  Mahrin,  

Supervisor,  

Advanced Informatics School (AIS), 

Universiti Teknologi Malaysia (UTM) 

Email: mdnazrim@utm.my 

Tel: +60322031397 
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Instructions: This questionnaire pertains to the summary and results of rating the new 

technological factors of e-learning readiness in Round Two undertaken previously. If 

you do not wish to change your previous rating, you may leave the column for this 

round blank. The researcher will use your previous round rating in the calculation of 

Delphi Two. If your rating is not within the majority responses range (mean), you need 

to give your reasons in the column provided.  

Part A: Please use the following Likert scale to rate your level of agreement with the 

new technological factors of e-learning readiness (Mark ‘√’ where applicable using 

the scale provided). 

1= Strongly Disagree (SD), 2= Disagree (D), 3= Neutral (N), 4= Agree (A),                        

5= Strongly Agree (SA) 

 

No List of 

Technological 

Factors 

Mean in 

Round 

Two 

1 

(SD) 

2 

(D) 

3 

(N) 

4 

(A) 

5 

(SA) 

Your 

Comments 

 

1 Cloud Computing  3.60       

2 Data Center 4.30       

 

Part B: Please use the following Likert scale to rate your level of agreement with the 

relationship between technological factors of e-learning readiness (Mark ‘√’ where 

applicable using the scale provided). 

1= Strongly Disagree (SD), 2= Disagree (D), 3= Neutral (N), 4= Agree (A),                       

5= Strongly Agree (SA) 

 

No Technological 

Factors  

The Relationship 

between Technological 

Factors 

Mean 

of R2 

1 

SD 

2 

D 

3 

N 

4 

A 

5 

SA 

Your 

Comments 

 

1 Hardware  Hardware (+) Software  4.80       

Hardware (+) Security  4.80       

Hardware (+) 

Flexibility of the 

system 

3.90       

Hardware (+) Technical 

skills and Support 
 

4.20       



272 

No Technological 

Factors 

The Relationship 

between Technological 

Factors

Mean 

of R2

1 

SD 

2 

D 

3 

N 

4 

A 

5 

SA 

Your 

Comments 

2 Software Software (+) Security 4.60 

Software (+) Technical 

skills and Support 

3.80 

Software (+) Flexibility 

of the system 

4.00 

Software (+) Cloud 

Computing 

3.90 

3 Connectivity Connectivity (+) 

Hardware  

4.70 

Connectivity (+) 

Software 

4.70 

Connectivity (+) 

Security 

4.60 

Connectivity (+) 

Technical skills and 

Support 

3.90 

4 Security Security (+) Technical 

skills and Support 

4.20 

5 Data Center Data Center (+) 

Security 

4.70 

Data Center (+) Cloud 

Computing 

3.90 

Part C: Please use the following Likert scale to rate your level of agreement with the 

new statements that related to assessing technological aspect of e-learning readiness 

(Mark ‘√’ where applicable using the scale provided) 

1= Strongly Disagree (SD), 2= Disagree (D), 3= Neutral (N), 4= Agree (A), 5= 

Strongly Agree (SA) 

Security 

No Statements Mean 

Round 

Two 

1 

SD 

2 

D 

3 

N 

4 

A 

5 

SA 

Your 

Comments 

1 Backup of the data is constantly 

being made 
4.60 

2 The institution has a planning 

program that can protect the data 

in the event of an emergency or 

disaster that could potentially 

destroy data 

4.00 

3 The Institution has physical 

security systems for the data 

center (e.g. biometrics and video 

surveillance systems) 

4.20 
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End of questionnaire 

Thank you very much for your cooperation 

Cloud Computing 

No Statements Mean 

of R2 

1 

SD 

2 

D 

3 

N 

4 

A 

5 

SA 

Your 

Comments 

for This 

1 The Institution is taking advantage 

of the services offered by the cloud 

computing paradigm to apply e-

learning  

3.60 

2 The Institution offers software 

applications through the internet 

as a service (e.g. Google Docs, 

Salesforce.com CRM, Zoho 

Office... etc.) 

3.40 

3 The Institution uses a virtual 

platform over the Internet to 

develop and deploy their 

applications in the cloud scenario 

with the tools, languages, 

functions, libraries and services 

enabled by the service provider 

3.60 

4 The Institution uses cloud 

computing to obtain the needed 

resources like servers, storage, and 

connections 

3.50 

Data Center 

No Statements Mean 

of R2 

1 

SD 

2 

D 

3 

N 

4 

A 

5 

SA 

Your 

Comments 

for This 

1 The Institution has a physical 

location of data center 
4.30 

2 The institution has an alternative 

location for the data center 
4.30 

3 The Institution has actual 

equipment for IT operations and 

storage of the organization’s data; 

this includes servers, storage 

hardware, cables, and racks 

4.60 

4 The Institution has 

Uninterruptible Power Sources 

(UPS) for data center (e.g. battery 

banks, generators, and redundant 

power sources)   

4.30 

5 The Institution has environmental 

control for data center (e.g. 

computer room air conditioners 

(CRAC), heating, ventilation, and 

air conditioning (HVAC) 

systems, and exhaust systems) 

4.50 
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Appendix G A survey on “A model for Technological Aspects of E-learning 

Readiness in Higher Education Institutions” 

Dear Sir/Madam, 

 

The successful implementation of e-learning relies on the readiness of 

technological aspects in order to realize the benefits provided by it and reduce the 

barriers to e-learning implementation. In my capacity as a PhD student at the Universiti 

Teknologi Malaysia (UTM), I am conducting a research project that has as its central 

focus the development of a model for assessing technological aspects of e-learning 

readiness in higher education Institutions. The purpose of this survey is to validate this 

model.  

As a member of the faculty in higher education, we would be most appreciative 

if you could answer 48 questions to validate a proposed model for assessing 

technological aspects of e-learning readiness within higher education Institutions. The 

questionnaire has three parts; A, B and C. Part A contains General Questions; Part B 

comprises statements that are related to assessing technological aspects of e-learning 

readiness; while Part C pertains to additional input concerning the survey. The 

questionnaire is expected to take approximately fifteen minutes to complete. If you 

agree to participate, and I very much hope that you do, please fill in the questionnaire 

accordingly. You are not asked to reveal your identity. Your participation would add 

tremendous value to this research.  

Should you require further information pertaining to this research, please do 

not hesitate to contact either me or my supervisor through the details given below: 

Yours sincerely, 

 

Asma Ali Mosa Eltharif, 

PhD Candidate, 

Advanced Informatics School (AIS), 

Universiti Teknologi Malaysia (UTM) 

Email: asma4_ali@yahoo.com,  

            ameasma2@live.utm.my  

Tel: +601123245390 

Dr Mohd Naz’ri  Mahrin,  

Supervisor,  

Advanced Informatics School (AIS), 

Universiti Teknologi Malaysia (UTM) 

Email: mdnazrim@utm.my 

Tel: +60322031397 

 

 

mailto:asma4_ali@yahoo.com
mailto:ameasma2@live.utm.my
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Survey Questionnaire 

Please mark ‘X’ where applicable for questions 1, 2 and 5 

1. Gender:

Male Female    

2. What is the highest level of education you have completed?

Bachelor Master PhD Others (Please State) 

3. What is your current position?

4. How many years of experience do you have in establishing/ maintaining/teaching

by e-learning?

5. What is your experience in e-learning?

Establishing Maintaining Teaching Others (Please State) 

General Questions PART A 
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Based on your experience and point of view, please provide a response indicating the 

level of agreement with each of the following statements of technological factors by 

ticking (√). 

1=Strongly Disagree (SD), 2=Disagree (D), 3=Neutral (N), 4= Agree (A), 

5= Strongly Agree (SA) 

Hardware: This factor refers to physical equipment such as computers, servers and 

communication networks that must be available in order to apply e-learning 

No Statements SD 

1 

D 

2 

N 

3 

A 

4 

SA 

5 

1 The Institution is willing to provide students and 

faculty access to appropriate hardware in order to 

undertake e-learning (e.g., Computers; laptops; 

Printer;  Printer/Scanner; 

Microphone/Speakers/Headset) 

2 Students and faculty in the Institution have access to 

a computer with the necessary software installed  

3 The Institution’s systems are sufficiently flexible to 

incorporate electronic links to external parties  

4 The Institution has a high quality of hardware 

equipment with which to apply e-learning (e.g., 

Computer; laptops; Printer; Printer / Scanner; 

Microphone/Speakers/Headset) 

Software: This factor refers to the programs and other operating information that enables 

computer systems to work. It includes libraries and related non-executable data, such as 

online documentation or digital methods  

No Statements SD 

1 

D 

2 

N 

3 

A 

4 

SA 

5 

1 The Institution provides the necessary software 

needed for e-learning implementation 

2 The Institution has an online platform used for 

course delivery (e.g., learning management system, 

social media and peer-to-peer platforms, online 

meeting/conferencing)   

3 The online platform used for course delivery has the 

necessary system capacity to support the learning 

activities of the course 

4 The online platform provides appropriate tools for 

communication and collaboration 

5 Software applications can be easily transported and 

used across multiple platforms 

Technological Factors of E-learning Readiness PART B 
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Connectivity: This factor refers to the ability to link to and communicate with other 

computer systems, electronic devices, software or the Internet 

No Statements  SD 

1 

D 

2 

N 

3 

A 

4 

SA 

5 

1 The Institution provides a wide range of connectivity 

services by which to apply e-learning (e.g., network 

services, broadband services, Intranet capabilities) 

     

2 The Institution has sufficiently stable Internet 

connection to apply e-learning 

     

3 Connection speeds are sufficient for communication 

and accessing all course materials  

     

4 The Institution has extensive bandwidth capability       

5 The Institution has a high degree of systems inter-

connectivity  

     

 

Security: This factor refers to the protection of the computer system from data 

corruption, destruction, interception, loss or unauthorized access 

No Statements  SD 

1 

D 

2 

N 

3 

A 

4 

SA 

5 

1 The Institution is provided with a virus protection to 

apply e-learning (e.g., Norton Antivirus, McAffee, 

AVG, etc.) 

     

2 The Institution is provided with an identity 

recognition mechanism such as login name, 

password  

     

3 A control mechanism for access levels is available in 

the Institution 

     

4 In the Institution, there are different levels of access 

to the e-learning system (lecturer, students, guests) 

     

5 There is a high level of security for protection of 

systems (hardware, software) from data loss or 

corruption to hardware failure, human error, hacking 

or malware 

     

6 Backup of the data is constantly being made      

7 The Institution uses an efficient method for 

protecting information security and privacy (e.g. 

Biometrics, Encryption, intrusion detection system 

(IDS), Firewall, Virtual Private Network) 

     

8 The institution has a planning program that can 

protect the data in the event of an emergency or 

disaster that could potentially destroy data 

     

9 The Institution has physical security systems for the 

data center (e.g. biometrics and video surveillance 

systems) 
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Flexibility of the system: This factor refers to the ability of a system to engage with future 

changes in its requirements such as adaptability, changeability, agility and elasticity 

No Statements SD 

1 

D 

2 

N 

3 

A 

4 

SA 

5 

1 The system has the ability to adapt to new 

peripherals 

2 The system can be adapted with some deviations that 

can occurs in the software environment 

3 The systems (hardware, software, connectivity) has 

the ability to adapt with possible or future changes 

according to its requirements  

4 The systems are sufficiently flexible to incorporate 

electronic links to external parties 

Cloud Computing: This factor refers to the use of services and applications available on 

demand via the Internet and accessed by Internet protocols and networking standards 

No Statements SD 

1 

D 

2 

N 

3 

A 

4 

SA 

5 

1 The Institution is taking advantage of the services 

offered by the cloud computing paradigm to apply 

e-learning  

2 The Institution offers software applications through 

the internet as a service (e.g. Google Docs, 

Salesforce.com CRM, Zoho Office... etc.) 

3 The Institution uses a virtual platform over the 

Internet to develop and deploy their applications in 

the cloud scenario with the tools, languages, 

functions, libraries and services enabled by the 

service provider 

4 The Institution uses cloud computing to obtain the 

needed resources like servers, storage, and 

connections 

Data Center: This factor refers to a large group of networked computer servers typically 

used by organizations for the remote storage, processing, or distribution of large amounts 

of data 

No Statements SD 

1 

D 

2 

N 

3 

A 

4 

SA 

5 

1 The Institution has a physical location of data center 

2 The institution has an alternative location for the 

data center 

3 The Institution has actual equipment for IT 

operations and storage of the organization’s data; 

this includes servers, storage hardware, cables, and 

racks 

4 The Institution has Uninterruptible Power Sources 

(UPS) for data center (e.g. battery banks, generators, 

and redundant power sources)   

5 The Institution has environmental control for data 

center (e.g. computer room air conditioners (CRAC), 

heating, ventilation, and air conditioning (HVAC) 

systems, and exhaust systems) 
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Technical Skills and Support: This factor refers to the knowledge, understanding and 

abilities that are used to accomplish tasks related to the maintenance and upgrade of the 

infrastructure of computers, networks, and communications. They also provide support to 

users when they face technical problems 

No Statements SD 

1 

D 

2 

N 

3 

A 

4 

SA 

5 

1 The institution provides updates/maintenance of 

connectivity 

2 The institution periodically updates software with 

newer versions to meet changing information 

requirements 

3 The institution periodically upgrades hardware with 

a newer or better version, and provides maintenance 

of hardware 

4 Adequate and timely support is available in the 

institution to the lecturer and students when 

technical issues arise 

5 The institution has experienced human resources, or 

a department that organizes training sessions related 

to online learning, as well as accomplishing tasks 

related to the use of technology 

E-learning Readiness: The mental or physical preparedness of higher education

Institutions for the e-learning experience

No Statements SD 

1 

D 

2 

N 

3 

A 

4 

SA 

5 

1 I like the idea of using e-learning to design and 

deliver instruction 

2 I like to try new technologies in teaching related to      

e-learning 

3 I feel confident in my ability to use e-learning in 

teaching 

4 I can teach myself most of the things I need to know 

about using e-learning 

5 I would feel better about using e-learning if I knew 

more about it 

6 I am beginning to understand the process of 

incorporating e-learning in my courses  

7 I think about e-learning as a tool to assist me in 

teaching my courses 

8 Greater incentives are needed to encourage faculty 

members to design an e-learning course 



280 

Please express any additional comments or thoughts here: (if you have any) 

Thank you very much for your cooperation 

Additional Input PART C 
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