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ABSTRACT 

Advances in cloud computing have made it possible for collaborative environments to be 

developed for educational services. However, some HEIs are still using traditional VLE tools 

which receive minimal utilisation by users mostly for uploading and downloading course 

materials. This study focuses on challenges and concerns that limit or even prohibit the use of 

a cloud-based collaborative virtual learning environment (CBCVLE). More specifically, this 

study considers the influences of Omani culture upon utilisation of CBCVLEs. 

A mixed methods research approach is adopted which includes a preliminary study, a 

questionnaire-based survey, and a set of interviews. The issues are identified by reviewing the 

related literature and the surveys and grouping them under five headings: (1) ICT 

infrastructure and services, (нύ ƻǇŜǊŀǘƛƻƴŀƭ ŜƴǾƛǊƻƴƳŜƴǘΣ όоύ ǳǎŜǊΩǎ ŜȄǇŜǊƛŜƴŎŜ ŀƴŘ 

expectations, (4) factors affecting the use and acceptance, and (5) cultural influences. 

The findings indicate lack of sufficient ICT infrastructure and services, as well as insufficient 

financial resources in some higher education institutions for establishing their own ICT 

ƛƴŦǊŀǎǘǊǳŎǘǳǊŜǎΦ aƻǊŜƻǾŜǊΣ ǘƘŜ ŦƛƴŘƛƴƎǎ ƘƛƎƘƭƛƎƘǘ ǳǎŜǊǎΩ ŜȄǇŜǊƛŜƴŎŜ ŀǎ ŀƴ ƛƳǇƻǊǘŀƴǘ ƛƴŦƭǳŜƴŎŜ 

for utilisation of CBCVLEs. Regarding the operational environment, a wide range of concerns 

and challenges are identified by participants in the surveys. A number of issues are found to 

have an effect on the use of VLE tools and collaborative environments. Factors affecting the 

use and acceptance of a CBCVLE are also identified and classified as motivators or deterrents. 

Most importantly, cultural influences are found to be critical and vital for the use of CBCVLE. 

Family, religion, language, customs and traditions and gender can have a critical effect on 

ǳǎŜǊǎΩ ǇŀǊǘƛŎƛǇŀǘƛƻƴ ƛƴ ŎƻƭƭŀōƻǊŀǘƛǾŜ ǇǊƻƧŜŎǘǎΦ ¢ƘŜ ǎǘǳŘȅΩǎ ŦƛƴŘƛƴƎǎ ŎƻƴǘǊƛōǳǘŜ ǘƻ ŀ ōŜǘǘŜǊ 

understanding and promotion of high utilisation and acceptance of CBCVLEs.  

A novel framework is proposed which incorporates key elements and their relationships 

associated with a cloud-based collaborative environment. The framework aims to mitigate 

issues and factors influencing low utilisation and the acceptance of CBCVLEs. 
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CHAPTER 1: INTRODUCTION 

1.1   BACKGROUND 

A virtual learning environment (VLE) is increasingly seen by higher education institutions (HEIs) 

as an essential support to academic programs as well as the collaborative environment. HEIs, 

on the one hand, are expected to employ the latest advancement in technology to enhance 

the VLE. Following global trends, HEIs in Oman compete to employ VLE tools utilising the latest 

advancements such as cloud computing. On the other hand, individual initiatives have been 

applied but with issues surrounding the utilisation. Very few HEIs have allocated their 

resources to implement and use a unified VLE which is in-house based and a purely traditional. 

However, it is anticipated that the users pay more attention to use VLE tools in their 

educations. However, challenges and concerns cannot be disregarded in such environment. 

As an academic in an HEI, the researcher has sought the need in the real status of users 

disregarding using VLEs which are not used to full potentials in HEIs in Oman. 

It is becoming increasingly difficult to ignore the demand to migrate or to adopt cloud 

computing into not only companies but also HEIs. Cloud computing has been seen as urgently 

desirable by organisations throughout the globe to replace the traditional way of utilising 

Information and Communication Technology (ICT) resources. New trends in this promising 

field have been playing significant and critical roles in delivering educational services and 

applications to stakeholders. Examples of successful implementations across the world are 

stated by literature such as Seattle cloud (Cappos et al. 2009), Drexel University cloud 

(Educause and Nacubo 2010) and BlueSky cloud (Dong et al. 2009; Vrable et al. 2012) that 

illustrate better alternatives to local data centres for more efficient, scalable, reliable, secure, 

and cost-effective services (more potential benefits are outlined in section 2.2.4). 

The gradual growth of mobile devices as well as the ubiquitous broadband Internet 

connectivity will shape the delivery of educational services as reflected from Titcomb (2016) 

who states that websites become more visited through mobile devices than by desktop 

computers. Consequently, this fact will support and enhance the collaborative VLE. Despite 

this, some challenges such as risk, security and governance that delay the process of cloud 

computing implementation by HEIs or even prevent any type of this utilisation. In this regard, 

several factors including technical, organisational, environmental can be best directed to 

ŜƴƘŀƴŎŜ ŀƴŘ ŦŀŎƛƭƛǘŀǘŜ ƛƴǎǘƛǘǳǘƛƻƴΩ ǎŜǊǾƛŎŜǎΦ 

HEIs would make massive savings in their software and hardware upgrade budgets as well as 

reducing ICT service and labour costs. Potentially, HEIs would utilise cloud computing for 



2 
 

hosting VLEs such as Blackboard (Blackboard 2017) or Moodle (Moodle 2017), access to 

courses, exams, tests, homework and projects (Dong et al. 2009 cited by Isaila 2014). 

However, most cloud-based services are provided globally by major cloud computing vendors 

whereas some of them are free of charge and hosted in public clouds (Alshwaier et al. 2012; 

Luna and Sequera 2015). 

In the education context, several cloud-based models have been proposed by researchers 

such as Education as a Service (EaaS), Education Software as a Service (EsaaS), Education and 

Learning as a Service (ELaaS) and Software as a Service (SaaS) for education (Ahmed 2015; 

ChanƎ ŀƴŘ ²ƛƭƭǎ нлмоΤ CŜǊƴȰŀƴŘŜȊ Ŝǘ ŀƭΦ нлмнΤ YǳǊŜƭƻǾƛŏ Ŝǘ ŀƭΦ нлмоΤ aŀǎǳŘ Ŝǘ ŀƭΦ нлмнύΦ ¢ƘŜǎŜ 

models as well as others will be analysed and explored to come up with a suitable model for 

HEIs in Oman. This will be further discussed in Chapter two. 

Oman and other developing countries could benefit from a collaborative VLE where students 

and faculty members could have access to online facilities to collaborate effectively achieving 

the potential aims of their courses and programs. Even though the wide spread of mobile 

devices would encourage and enhance the utilisation of cloud-based collaborative VLE 

(CBCVLE), there are still some concerns that would limit or even eliminate the whole initiative 

based on the fact that every technology or project would face during different phases of the 

implementation. 

As an element of Oman National Broadband Strategy, the initial phase was launched to offer 

fixed broadband services at lowered prices (Oxford Business Group 2017). G-Cloud is another 

national project based on cloud computing technology to offer a shared infrastructure for all 

Omani public agencies and institutions to publish their e-services (AlRahbi 2015; ITA 2016a; 

ITA 2016c; ITA 2016d; e.oman 2016). 

However, statistics of 2018 showed that Oman ranked 173 in global mobile data pricing 

conducted by cable.co.uk with an average of £-8.37 per 1GB (Cable 2019). This implies that 

the dissemination of data through mobile is extremely expensive and unaffordable at a low 

price which may be a barrier to many users. Moreover, 31 public and private HEIs spend about 

6 million Omani Riyal (equal to £-12 million) per year for Internet service and library services 

subscriptions (Al Kharusi 2016). Similarly, Al Kharusi (2016) highlights the high cost of 570000 

Omani Riyal (equal to £-1.14 million) that one HEI in Oman is paying annually for 34 Mbps 

Internet access. This is regardless of 124000 Omani Riyal (equal to £-248000) paid by the same 

HEI for annual maintenance and systems and devices purchases. 

Malfunctioning and frequent interruption of VLE tools in Colleges of Applied Sciences (CAS), 

Oman, for example, encouraged faculty members to seek alternative tools (Al Naibi et al. 
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2015). This is besides several features that are extremely inactive, such as virtual classrooms, 

as well as incompatibility with different web browsers. 

Factors related to collaborative VLE are also considered important affecting users including 

lack of motivation (Popov et al. 2012), user experience (Sweeney et al. 2008), lack of 

incentives, lack of training, lack of support and lack of knowledge sharing (Castro 2016), lack 

of connectivity Group (2017). Further challenges and concerns are identified by Doelitzscher 

et al. (2011) to include security, privacy, recovery, Integrity, security of user data and 

transactions, regulatory compliance, and data auditing. The factors, challenges and concerns 

will be further discussed in chapters 2 and 3. 

The implementation of VLE must be accompanied by taking into consideration the local 

culture. Hofstede (1984) emphasises that the system designed for one culture would not 

necessarily fit others. For example, some VLE tools could have been designed by people using 

a different language. Therefore, cultural influences such as language, customs and traditions, 

family, age, gender and religion are investigated to determine to what extent culture has an 

impact on the use of a CBCVLE in HEIs in Oman (see section 2.5 in Chapter 2). 

This research critically assesses the current ICT infrastructure and cloud-based collaborative 

initiatives used in Universities and Colleges in Oman and attempt to explore the existing VLEs 

in HEIs in Oman. In addition, the ICT infrastructure in HEIs in Oman will be investigated as an 

influencing factor of the collaborative VLE. Furthermore, the research will develop a 

framework for CBCVLEs for the HEIs in the Sultanate of Oman to enable sharing resources and 

services and to facilitate collaborated work among users in HEIs. The need for such a 

framework arose from: firstly, the potential benefits and features of cloud computing and its 

potentials for deployment by HEIs to support collaborative VLE. Secondly, most HEIs are 

implementing traditional VLEs whereas their users are steps forward. Thirdly, the minimum 

or standard requirements of ICT infrastructure and services are not provided by HEIs. Finally, 

there is a limited published research in this context implies the real need for this study. 

This framework will adopt the contribution from analysing any related frameworks and 

models in the field or in adjacent areas. The proposed framework is aiming to make a rise in 

the use of VLEs that can be utilised extremely by users in HEIs in Oman. This also will enable 

them to exchange and share educational resources among themselves and make HEIs to 

reduce the cost of IT expenses in software, hardware and technical support, and therefore, 

will contribute to filling this gap in knowledge where a framework for CBCVLE will be 

developed. Thus, this research is aiming to get the maximum benefits of cloud computing to 

be applied in collaborative VLEs and use it to improve the current IT infrastructure 
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implemented in this environment. Moreover, challenges and concerns are considered by the 

framework provide HEIs with the opportunities to maximise the use of collaborative VLEs. 

Also, the proposed framework can be adapted and adopted by similar developing countries 

with modification whereas applicable. 

It should be noted that this study investigates challenges and concerns in the context of a 

CBCVLE between HEIs related to cloud computing, VLE, collaboration, and local culture. As this 

study is inter-disciplinary, it is anticipated that these issues may be suitable to be inherited 

into the proposed CBCVLE. Challenges within collaborative VLE for example, would be 

combined from two or three contexts such as cloud computing, VLE, and collaboration. 

 

 

1.2   DEFINITIONS 

For the context of this research, this section provides concise definitions for most important 

terms used within this thesis. Further definitions and explanations are provided in Chapter 2. 

Virtual Learning Environment (VLE) indicates the provision and support of education through 

electronic mediums and it mostly incorporates web-based applications that allow interaction 

and communication between users. 

Collaborative VLE represents the environment with which users are effectively collaborating 

online either locally in an HEI or nationally (or even globally) with other users in other HEIs. 

Users or HEIs are provided with electronic tools that promote and facilitate collaboration and 

sharing resources. 

Cloud-Based refers to any application or service that is delivered to users through the cloud 

computing technologies which are scalable, flexible, shared computing resources and also 

compatible with different platforms and devices using Internet. 

Local culture ŘŜǘŜǊƳƛƴŜǎ ŀ ǎŜǘ ƻŦ ǾŀƭǳŜǎΣ ōŜƭƛŜŦǎΣ ŎǳǎǘƻƳǎ ŀƴŘ ǘǊŀŘƛǘƛƻƴǎ Χ ŜǘŎΦ ǘƘŀǘ ŀǊŜ 

embraced by local people across a country or a region. This culture also may differ from one 

city to another in the same country. For the context of this research, the term local culture 

mainly relates to the Omani culture. 
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1.3   RESEARCH AIM 

To develop a framework for a CBCVLE for HEIs in Oman and to provide guidelines to improve 

the use and acceptance of a CBCVLE. This will assure the facilitation and enhancement of 

collaborative sharing of educational and research materials and resources within a unified 

virtual learning environment. 

 

1.4   RESEARCH PROBLEM AND OBJECTIVES 

Despite the availability of cloud computing in our life nowadays, educational services and 

activities are partially or not fully enhanced by such advancements. Moreover, the 

collaborative activities in HEIs would be enhanced and promoted by incorporating cloud 

ŎƻƳǇǳǘƛƴƎ ǘŜŎƘƴƻƭƻƎƛŜǎ ŀƴŘ ŀǇǇƭƛŎŀǘƛƻƴǎΦ IŜƴŎŜΣ ǘƘŜ ƎŀǇ ōŜǘǿŜŜƴ ǳǎŜǊǎΩ ƭŀǘŜǎǘ ƭŜŀǊƴƛƴƎ 

habits and the way of providing learning and educational services would be mitigated. It is 

noteworthy that the current VLEs are not cloud-based and they are not used to their full 

potentials. Furthermore, several features and functionalities are currently disabled on those 

VLEs. This may lead users to discourage using their VLEs for collaborative activities. 

The research will propose a framework to overcome the challenges and concerns for a 

collaborative VLE for HEIs in Oman using cloud computing (see Table 1.1). This framework will 

provide more opportunities for HEIs and users to extend their collaborative activities within 

cloud environment. As stated by Leedy and Ormrod (2010), research problems are always 

complex and consequently require breaking them down into sub units. Walliman (2011) 

highlights that a research problem can be specified based on a gap in knowledge whereas 

investigations can be run, and conclusions are possible to be extracted. 

Research Problem and opportunities: 

¶ Collaboration 

o Between users 

o Between institutions 

o With other entities and individuals 

¶ Opportunity for shared resources between individuals and institutions 

o Collaborative academic environment 

o Courses Materials 

o Computing resources 

o Storage 

o Open source software 

¶ Limited/No utilisation of cloud computing 
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¶ Limited /No utilisation of cloud-based applications 

¶ Existing VLEs are not cloud-based 

¶ Higher cost of traditional ICT solution 

¶ Current VLEs are not used to full potential 

¶ Several features and functionalities are currently disabled 

¶ Lack of collaborative activities over VLE tools 

¶ Insufficient ICT infrastructure in HEIs 

¶ Many challenges and concerns to overcome to improve VLE utilisation 

¶ Opportunity for developing a CBCVLE 

¶ 9ȄǘŜƴŘƛƴƎ ǳǎŜǊǎΩ ŜȄǇŜǊƛŜƴŎŜ 

¶ Promoting incentives in education 

¶ Effects of local culture on collaborative VLE 

¶ Mitigation of cultural influences 

Table 1.1: Research problems and opportunities. 

 

Hence, the research objectives are: 

1. To review the literature on cloud computing and its applications in VLEs within HEIs 

throughout the world, including its application theories and experiences other 

Universities and Colleges have had in utilising cloud computing in VLEs. 

2. To investigate the IT infrastructure and cloud-based collaborative initiatives currently 

in use in the HEIs in Oman. 

3. To explore the existing CBCVLEs in HEIs throughout the world. 

4. To identify and evaluate the constraints that would limit the use of CBCVLE for HEIs in 

Oman. 

5. To identify the cultural influences that have an impact on the use of a CBCVLE in 

Oman. 

6. To identify and compile features for a CBCVLE for HEIs in Oman. 

7. To analyse and compare top ranked VLEs and select the most suitable one for 

illustrative purposes in terms of cloud-based collaborative environment. 

8. To develop a framework and a prototype for a CBCVLE to help HEIs to mitigate related 

effects and to promote the use of CBCVLE. 

9. To test and evaluate the framework and the prototype. 
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1.5   RESEARCH QUESTIONS 

The main questions addressed in this study are: 

1. To what extent is the existing ICT infrastructure and services able to support CBCVLEs 

in Oman? 

2. What is the extent of the application of collaborative VLEs in HEIs in Oman? 

3. What are the challenges that may affect the successful utilisation of CBCVLEs in 

Oman? 

4. What would be the most suitable VLE to support a cloud-based collaborative 

environment in Oman? 

5. What are the features of this CBCVLE that make it suitable for the HEIs in Oman? 

6. To what extent the local culture may influence the use of a CBCVLE in Oman? 

 

1.6   METHODOLOGY 

This research adopts a mixed methods approach that includes a survey (questionnaire) with 

open-closed and open-ended questions, interviews within a preliminary study, and review of 

VLEs published in the official websites of HEIs in Oman. A qualitative survey is conducted to 

cover several aspects of the research. Another core element of this research is the 

development of a framework including a prototype. This is further discussed in Chapter 4. 

 

1.7   CONTRIBUTION TO KNOWLEDGE 

This research is unique in examining the use of CBCVLEs by HEIs in Oman. Thus, the research 

focuses its investigation on the current infrastructure of ICT and cloud computing for HEIs 

concerning VLEs in Oman, which is considered as a developing country (Curtiss 1995).  

Initial research indicates that there is a limited number of articles on cloud computing services 

and applications for collaborative activities in Oman. Their scope is limited to general outlines 

of cloud computing initiatives without reference to its educational context. This research 

focuses primarily on examining aspects related to collaborative VLEs in HEIs in Oman. 

Moreover, there has been no significant research that show investigations into factors, 

challenges and concerns that may affect the utilisation of a CBCVLE in HEI in Oman. The 

ǊŜǎŜŀǊŎƘ ŜȄŀƳƛƴŜǎ I9LΩǎ ŎŀǇŀōƛƭƛǘƛŜǎ ƻŦ ƛǘǎ L/¢ ƛƴŦǊŀǎǘǊǳŎǘǳǊŜ ǘƻ ǎǳǇǇƻǊǘ ŎƭƻǳŘ ŎƻƳǇǳǘƛƴƎ 

services by which HEIs would have a gateway for their VLEs services, systems and applications. 
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Finally, the research, which focuses primarily on Oman, develops and proposes a framework 

for a CBCVLE. It does not mainly depend on a specific currently used VLE, but instead combines 

the collaborative features of the most commonly used VLEs. The framework will be of an 

immense value to the academic community of faculty members, students and researchers in 

Oman and developing countries. Although some researchers have addressed cultural issues 

and their effects on VLE globally, no research was found to focus on cultural influences that 

may affect the use and acceptance of a CBCVLE in HEIs in Oman. 

Figure 1.1 summarises the research gaps analysis from four different perspectives: theoretical, 

empirical, Omani context, and VLE environment aspects. 

 

 

Figure 1.1: Research Gaps. 

 

Therefore, the contribution of the study is: 

¶ A conceptual framework to assist HEIs to realise challenges and factors that may be 

crucial for users to accept and use a CBCVLE. 

¶ To contribute towards filling the empirical gap in the literature. 

¶ To investigate issues in the Omani context that have not been explored. These issues 

include but are not limited to the use of cloud computing in HEIs, current ICT 

infrastructure and services, VLEs, collaboration in education. 



9 
 

¶ Addressing cultural issues resolving some of the cultural concerns that distract users 

from using collaborative VLEs. 

 

1.8   SIGNIFICANCE OF THE STUDY 

This study employs a mixed methods approach to investigate issues that relate to what causes 

users to be hesitant or even not to utilise VLE tools. The rational for choosing Oman for this 

context: 

¶ The limited published research about cloud computing, VLE, collaborative learning, 

and culture. 

¶ Applications of cloud computing in education in HEIs in Oman are ambiguous and not 

yet revealed. 

¶ Collaborative VLE in Oman has not been given a focus on literature. 

¶ The investigation of challenges in general and cultural influences in particular would 

provide HEIs and researchers an excellent framework of the concepts. 

Thus, the significance of the study can be concluded as follows: 

¶ It is anticipated to provide a valuable contribution by relating theory to practice and 

developing a framework for effective implementation and use of a CBCVLE. 

¶ ¢ƻ ŜȄǇƭƻǊŜ ǳǎŜǊǎΩ ǾƛŜǿǎ ǿƛǘƘ ǿƘƛŎƘ ƛƳǇǊƻǾŜƳŜƴǘǎ Ŏŀƴ ōŜ ƳŀŘŜ ŀƴŘ ǊŜŎƻƳƳŜƴŘŀǘƛƻƴǎ 

can be outlined for HEIs. 

¶ The future researchers are expected to modify this framework to serve different 

developing country or educational context. 

 

1.9   THE MOTIVATION AND IMPORTANCE OF THE RESEARCH 

The motivation for this research developed from a personal interest of the researcher in the 

field of VLE and related enhancements in education employing up-to-date technologies. 

Applications of cloud computing technologies have attracted the researcher to investigate 

various issues and relate them to such advancements. Collaborative VLE, as well, had a portion 

from the ever-changing technologies to support education. 

The researcher believed that by proposing a framework for CBCVLE, HEIs in Oman will be able 

to tackle various issues and influences to attract their users to employ tools and applications 
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in a sustainable manner. There is also a motivation to increase research and studies 

concerning the Omani context. 

 

 

1.10   THESIS STRUCTURE 

Chapter Two synthesises the background of this multi-disciplinary research from literature. 

The chapter articulates definitions, facts and theories associated with the related disciplines. 

A special attention was given to cultural influences that may have an impact on the extent to 

which the users accept and use a CBCVLE. 

Similarly, Chapter Three outlines with details the previous studies and researches concerning 

CBCVLE as well as the related concerns and challenges. Additionally, it highlights the 

importance of collaboration in VLEs and articulates its potential applications within HEIs. 

Chapter Four presents the research methodology used in this study including mixed methods 

used to answer the research questions. It explains all research methods used within this 

research which include quantitative (questionnaires) and qualitative (interviews) as well as 

brief details about the development of the framework and the prototype. Ethical 

considerations and limitations of the study are also presented. 

Chapter Five provides an analysis of survey 1 which comprises mostly quantitative questions 

as well as some open-ended questions. ICT infrastructure and services of HEIs in Oman were 

explored as well as the use of cloud computing, collaborative environment, and the potential 

features of CBCVLE. 

Chapter Six ŘƛǎŎǳǎǎŜǎ ǘƘŜ ŀƴŀƭȅǎƛǎ ƻŦ ǘƘŜ ǉǳŀƭƛǘŀǘƛǾŜ ǎǳǊǾŜȅ όƛƴǘŜǊǾƛŜǿǎύ ǿƛǘƘ I9LǎΩ ǳǎŜǊǎ ǿƘƻ 

reflect their views regarding several aspects that relate to the research topics. This chapter 

presents four themes as follows: ICT infrastructure and services, operational environment, 

user experience and expectations, and factors affecting the use and acceptance of a CBCVLE. 

This chapter is considered as the first part of a draft version of the final framework which will 

be enhanced and further explained in Chapter 8. 

Chapter Seven covers the cultural influences which is classified as the fifth theme revealed 

ŦǊƻƳ ǎǳǊǾŜȅ нΦ /ǳƭǘǳǊŀƭ ƛǎǎǳŜǎ ǿŜǊŜ ƛŘŜƴǘƛŦƛŜŘ ōŀǎŜŘ ƻƴ ǘƘŜ ǳǎŜǊǎΩ ǾƛŜǿǎ ŀƴŘ ŘƛǎŎǳǎǎŜŘ ƛƴ 

relation to the supported literature. This chapter represents the second part of a draft version 

of the final framework which will be also additionally discussed in Chapter 8. 
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Chapter Eight summaries the framework for a CBCVLE. The framework consists of five main 

elements which represent the outcome of literature review and the surveys. These elements 

are: ICT infrastructure and services, operational environment, user experience and 

expectations, factors affecting the use and acceptance of a CBCVLE, and cultural influences. 

Chapter Nine outlines the prototype which is considered to partially deal with some aspects 

stated in the framework. Some cultural influences were taken into consideration to present 

how such issues can be tackled within VLEs. 

Chapter Ten emphasises a critical stage of this research where the framework and its 

associated prototype are validated by some users. The results of the questionnaire are 

analysed, and the findings are presented to validate the main elements of the framework and 

their associated sub-elements. 

Finally, Chapter Eleven concludes the thesis findings and outlines recommendations for HEIs 

concerning the implementation and the use of a CBCVLE. The chapter also discusses the 

limitations of the research and suggests future work. 

 

1.11   CHAPTER SUMMARY 

The importance of adopting a technology into higher education necessitates discussing 

ŦŀŎǘƻǊǎΣ ŎƘŀƭƭŜƴƎŜǎΣ ŎƻƴŎŜǊƴǎΣ ŀƴŘ ƛǎǎǳŜǎ ǘƘŀǘ Ƴŀȅ ŀŦŦŜŎǘ ǘƘŜ ǳǎŜǊΩǎ ŀŎŎŜǇǘŀƴŎŜ ŀƴŘ ǘƘŜ ǳǎŜ ƻŦ 

a CBCVLE. This chapter presented an introduction to topics related to the focus of this thesis. 

The research aims to develop a framework for a CBCVLE for HEIs in Oman and to provide 

guidelines to improve the use and acceptance of it. A set of objectives were defined to be 

achieved by this research as well as six questions to be answered through Investigation. A 

conceptual framework is proposed as the main contribution to knowledge amongst others. 
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CHAPTER 2: LITERATURE REVIEW 

This chapter gives the base for this research from the literature. It starts by outlining cloud 

computing definitions, benefits, characteristics, uses in education, and associated challenges 

and concerns. Then, VLEs are highlighted including the most popular tools used globally 

including examples of utilisation within education. The popularity of VLEs among HEIs in Oman 

is investigated. The chapter also includes general introduction about Oman, as well as, the 

current situation in respect of utilisation of cloud computing in the country and the HEIs. The 

chapter concludes with cultural influences and issues that may have an effect on the utilisation 

of a CBCVLE. 

 

2.1   INTRODUCTION 

The diverse and crucial impact of cloud computing into life including education requires 

institutions to utilise such technologies and change their ordinary plans accordingly. In 

addition, collaboration becomes important whereas it is now more facilitated than ever. This 

chapter outlines the reality of cloud computing and its elements, benefits, characteristics, and 

uses especially in the field of education. Additionally, attention has been given to virtual 

learning environment and its potential features and characteristics. The Omani context is also 

explored in regard to cloud computing, ICT infrastructure, HEIs, and the popularity of VLEs in 

Oman. This chapter also gives a special attention to cultural influences which can affect the 

use and acceptance of a CBCVLE. The chapter also discusses some definitions that relate to 

related research areas. 

The literature reveals a diversity of definitions for the most important terms used in this 

research; cloud computing, virtual learning environment, and collaborative learning 

environment. There are differences in definition of terms from one author to another as well 

from one organisation to other. Moreover, the concepts in which a term is used, the 

background from which the author reflects on, are two from among many representing 

determinants of every definition. The next section (2.2.1) as well as others (2.3.1 and 2.5.2) 

give precise definitions to the related terms as they are widely adopted by researchers. 
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2.2   CLOUD COMPUTING CONCEPT 

2.2.1   DEFINITIONS 

Cloud computing has been a controversial issue and it has been discussed extensively by 

ǊŜǎŜŀǊŎƘŜǊǎΦ ¢ƘŜ DŀǊǘƴŜǊ DǊƻǳǇ Ƙŀǎ ŘŜŦƛƴŜŘ ǘƘŜ ǘŜǊƳ ŀǎ άa style of computing where scalable 

and elastic IT-related capabilities are provided as a service to external customers using Internet 

technologiesέ όDŀǊǘƴŜǊ нлмлΣ ǇΦнύΦ 

National Institute of Standards and Technology (NIST) Cloud Research Team had proposed 

ŀƴƻǘƘŜǊ ŘŜŦƛƴƛǘƛƻƴΥ άCloud computing is a pay-per-use model for enabling convenient, on-

demand network access to a shared pool of configurable and reliable computing resources 

(e.g., networks, servers, storage, applications, services) that can be rapidly provisioned and 

released with minimal consumer management effort or service provider interactionέ όaŜƭƭ ŀƴŘ 

Grance 2009, p.8). 

An early example of the cloud computing model was peer-to-ǇŜŜǊ όtнtύ ƛƴ мффлǎ ǿƘŜǊŜ ǳǎŜǊǎΩ 

computers were used to provide decentralized storage and processing capabilities with the 

availability of single domain servers for management (Marinescu 2013). In a later stage of 

cloud, users pay per usage like paying for using other utilities such as Water, Electricity, Gas, 

and Telephone. It has been recognized as utility computing till 2007 when it was replaced by 

the term cloud computing (Buyya et al. 2013). Importantly, some researchers emphasise other 

related technologies to cloud computing such as Grid Computing, Utility Computing, 

Virtualization, and Autonomic Computing (Logofatu et al. 2017; Zhang et al. 2010). 

 

2.2.2   CLOUD COMPUTING LAYERS 

Cloud computing has multiple desirable and essential characteristics such as on-demand self-

service, resource pooling, rapid elasticity, (measured service) pay-as-you-go pricing, 

(Marinescu 2009; Williams 2010; CISCO 2012) and broad network access (Williams 2010).  

Williams (2010) defines a simple three-layer pyramid model of cloud computing; First, 

Infrastructure which is the lowest layer that includes the physical hardware such as 

processors, storage, networks, etc. Second, Platform which is purpose-built software 

development environments and consists of an operating system environment for running 

development tools. Third, Software that includes a wide range of web-based applications 

available for users. 
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This is while other researchers define a layered model of cloud computing of four layers: (1) 

The hardware layer, (2) The infrastructure layer, (3) The platform layer, and (4) The application 

layer (Zhang et al. 2010). 

The vast majority of researchers and papers agree that Infrastructure as a Service (IaaS), 

Platform as a Service (PaaS) and Software as a Service (SaaS) are currently employed as 

business models (delivery models/layers) for Cloud Computing (Buyya et al. 2013; CISCO 2012; 

Curry and Laws 2016; Jin et al. 2010; Jalgaonkar and Kanojia 2013Τ YǳǊŜƭƻǾƛŏ Ŝǘ ŀƭΦ нлмоΤ 

Lakshminarayanan et al. 2013; Le Roux and Evans 2011; Marinescu 2013; Sultan 2010; Rimal 

et al. 2010; Williams 2010; Zhang et al. 2010). The latter can be divided into three sub-models: 

sub-categories: Computing as a Service (CaaS), Storage as a Service, and Database as a Service 

(DaaS) (Chen et al. 2010). 

A shared IaaS would be the best choice for a group of HEIs forming a consortium to reduce 

the high cost of establishing an individual infrastructure for each HEI. This also will enable 

members to save a high portion of their budget that they would have spent in IT, human 

resources, technical support, and annual maintenance. 

 

2.2.3   CLOUD COMPUTING DEPLOYMENT MODELS 

Most studies (e.g. Buyya et al. 2013; CISCO 2012; Jalgaonkar and Kanojia 2013; Jin et al. 2010; 

Lakshminarayanan et al. 2013; Marinescu 2013; Williams 2010; Zhang et al. 2010) agree that 

cloud computing deployment models are as follows: private cloud, public cloud, community 

cloud, and hybrid cloud. In public cloud, resources, IT infrastructure, and IT services are 

provided for public use in a metered usage while in a private cloud they are solely reserved 

for the use of an institution. The hybrid cloud incorporates both public and private clouds 

whereas resources and services are utilised from two sides (Jin et al. 2010). As illustrated in 

Figure 2.1, Cunsolo et al. (2010) propose a homogeneous clouds scenario where numerous 

coexisting and interoperable clouds are combined into one cloud system. However, 

community cloud would best fit HEIs in Oman either for hosting a unified VLE to serve all 

institutions or for other educational services and systems as all HEIs are subject to one 

authority (Ministry of Higher Education). Public clouds services can be incorporated as well. 
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Figure 2.1: Anticipated clouds for the Cloud@Home Scenario (Cunsolo et al. 2010, p.6). 

 

 

2.2.4   CLOUD COMPUTING BENEFITS AND CHARACTERISTICS 

Williams (2010) categorizes benefits of cloud computing under four categories as follows: (1) 

financial (pay-per-use IT, operational expenditure and reduced IT management costs), (2) 

technological (rapidly scalable computing on demand, access anywhere and future proofing), 

(3) operational (fewer IT administration tasks, remote access, online collaboration and faster 

software development and deployment), and (4) environmental (sharing resources and 

reduced travel) benefits. 

In regard to education context, Al-Zoube et al. (2010) assert that cloud computing would 

deliver low-cost solution for HEIs and their community members. Moreover, NIST declares 

other common characteristics of cloud computing: (1) Massive scale, (2) Resilient computing, 

(3) Homogeneity, (4) Geographic distribution, (5) Virtualization, (6) Service orientation, (7) 

Low cost software, (8) Advanced security (Williams 2010). 

In this regard, a large and growing body of literature has investigated the benefits of cloud 

computing which has been attracting various stakeholders due to its potential benefits as 

shown in Table 2.1 below. 

 

Benefit Reference 

Cost savings - lowers capital and 

total IT costs 

(Chang and Wills 2013; CISCO 2012; Educause and 
Nacubo 2010; Gagliardi and Muscella 2010; González-
Martínez et al. 2015; Isaila 2014; Jalgaonkar and 
Kanojia 2013; Karim and Goodwin 2013; Leadbeater 
2010; Logofatu et al. 2017; Rimal et al. 2010; Talukder 
et al. 2010; Vance 2011; Williams 2010; 
Yadegaridehkordi et al. 2015; Zhang et al. 2010) 
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Ease of implementation (CISCO 2012; Williams 2010; Yadegaridehkordi et al. 
2015) 

Less management overhead (Luna and Sequera 2015; White et al. 2009) 

Flexibility (Elasticity) (Chang and Wills 2013; CISCO 2012 Cunsolo et al. 2010; 
Educause and Nacubo 2010; Gagliardi and Muscella 
2010; González-Martínez et al. 2015; Isaila 2014; Rimal 
et al. 2010; Talukder et al. 2010; Williams 2010; 
Yadegaridehkordi et al. 2015) 

Scalability (Buyya 2013; CISCO 2012; Educause and Nacubo 2010; 
González-Martínez et al. 2015; Hew et al. 2016a; Jin et 
al. 2010; Logofatu et al. 2017; Valcheva et al. 2015; 
Williams 2010; Yadegaridehkordi et al. 2015; Zhang et 
al. 2010) 

Mobility and Ease of Access (Gagliardi and Muscella 2010; González-Martínez et al. 
2015; Isaila 2014; Jalgaonkar and Kanojia 2013; 
Leadbeater 2010; Vitkar 2012; Yadegaridehkordi et al. 
2015; Zhang et al. 2010) 

Risk Reduction (Yadegaridehkordi et al. 2015; Zhang et al. 2010) 

Redeployment of staff (CISCO 2012) 

Focusing on core competencies (CISCO 2012) 

Sustainability (CISCO 2012; Yadegaridehkordi et al. 2015) 

Efficiency (Chang and Wills 2013; Pamieri and Pardi 2010) 

Increased availability (Cunsolo et al. 2010; Isaila 2014; Logofatu et al. 2017) 

Enhance quality of service (Chang and Wills 2013; Pamieri and Pardi 2010; White 
et al. 2009) 

Share the load and resources 

(Resource Pooling) 

(Chang and Wills 2013; Yadegaridehkordi et al. 2015) 

On-demand self-service (CISCO 2012; Educause and Nacubo 2010; White et al. 
2009; Williams 2010; Yadegaridehkordi et al. 2015) 

Promotes standardization (Educause and Nacubo 2010) 

Simplifies (Simplicity) and 

optimizes IT 

(Educause and Nacubo 2010; Gagliardi and Muscella 
2010; Jin et al. 2010) 

Protection of the environment 

by using green technologies 

(Antonopoulos and Gillam 2010; Cunsolo et al. 2010; 
Jalgaonkar and Kanojia 2013; Rimal et al. 2010; 
Talukder et al. 2010; Vitkar 2012) 

Fault tolerance (Buyya 2013; Cunsolo et al. 2010; Jin et al. 2010) 

Agility (Rimal et al. 2010; Yadegaridehkordi et al. 2015) 

Collaboration (Gilbert and Austin 2010; González-Martínez et al. 
2015; Jayasena 2012; White et al. 2009; 
Yadegaridehkordi et al. 2015) 

Usability (Yadegaridehkordi et al. 2015) 

Measured service (Vitkar 2012; Yadegaridehkordi et al. 2015) 



17 
 

Interoperability (Cunsolo et al. 2010; Jin et al. 2010; Valcheva et al. 
2015) 

Adaptability (Pamieri and Pardi 2010; Valcheva et al. 2015) 

Extensibility (Cunsolo et al. 2010; Doelitzscher et al. 2011; Valcheva 
et al. 2015) 

Reliability (Cunsolo et al. 2010; González-Martínez et al. 2015; 
Talukder et al. 2010) 

Table 2.1: Potential benefits and characteristics of cloud computing as identified by researchers. 

 

These benefits listed above are relevant for the requirements of a CBCVLE environment. As 

seen in Table 2.1, cloud computing technologies provide an enriched environment by which a 

collaborative VLE can truly be facilitated to become more involved and embraced by it. The 

table above also highlights the most popular benefits that inspired the authors. These benefits 

are: cost savings, flexibility (elasticity), scalability, ease of access, on-demand self-service, and 

protection of the environment. It is anticipated that if users are aware of the overall benefits 

of cloud computing, they will be encouraged to accept and use a CBCVLE. Subsequently, users, 

then, will be more likely to use their VLE tools to support their education. 

 

2.2.5   EXAMPLES OF CLOUD SERVICES 

Cloud computing providers such as Amazon, Google, IBM, Microsoft and Sun Microsystems 

have established cloud-based data centres all over the world to offer a flexible service delivery 

where users have no knowledge about the entire infrastructure (Al-Zoube et al. 2010). Many 

cloud-based services are currently provided free of charge either for educational or personal 

use. HEIs would use a variety of cloud-based applications such as Microsoft Office (Word, Excel 

and Access DBMS), YouTube, Google Docs or any other web-based application (Al-Zoube et al. 

2010). The most popular cloud services that can be beneficial to educational institutions and 

other organisations are Microsoft Live@edu, Google Apps and Amazon Web Services 

(Lakshminarayanan et al. 2013). 

The list of cloud-based applications and services is considerable. Table 2.2 shows some 

examples of public cloud services that are available for use by individuals and institutions (Al-

Zoube et al. 2010; Apple, 2017; Arpaci 2019; Chen et al. 2010; Curry and Laws 2016; Denton 

2012; González-Martínez et al. 2015; Hew et al. 2016a; Le Roux and Evans 2011; Logofatu et 

al. 2017; Luna and Sequera 2015; NDG 2019). HEIs could utilise and incorporate these tools 

into their learning and teaching activities for better performance in delivering their 

educational services. 
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Vendor Service Details Delivery Model 

Amazon Amazon Web 
Services 

Delivery of infrastructure services IaaS  

Microsoft Azure Provision of cloud-based 
development environment for 
developers 

PaaS 

Microsoft OneDrive Cloud storage service SaaS 

Google Google Docs Cloud-based applications SaaS 

Dropbox Dropbox Cloud storage service SaaS 

Google Google App Engine Cloud-based applications 
environment 

PaaS 

Microsoft Office 365 Cloud-based applications SaaS 

Google Google Docs Cloud storage service SaaS 

Apple iCloud Cloud storage service and devices 
synchronisation 

SaaS 

NDG NETLAB+ 9ƴƘŀƴŎŜŘ ŜƴǾƛǊƻƴƳŜƴǘ ŦƻǊ ǎǘǳŘŜƴǘǎΩ 
exercises with hands-on training 

SaaS 

Table 2.2: Examples of public cloud services. 

 

2.2.6   CHALLENGES/CONCERNS FOR UTILISING CLOUD COMPUTING 

In spite of the fact that cloud computing has reached ultimately an enormous number of 

individual users who use mobile devices either for leisure or educational purposes, challenges 

and concerns and even fears lie behind the use and utilisation of these advancements of 

technology either from individuals or institutions. 

In regard to the risk and limitations of cloud computing, Vitkar (2012) and Jalgaonkar and 

Kanojia (2013) identify issues in this context as follows: (1) not all applications run in cloud, (2) 

risks related to data protection and security, (3) organizational support, (4) dissemination 

politics, intellectual property, (5) security and protection of sensitive data, (6) maturity of 

solutions, (7) lack of confidence, (8) standards adherence, (9) offline usage with further 

synchronization opportunities, and (10) speed/lack of Internet can affect work methods. 

It should be noted that several papers intensively highlight barriers inhibiting the adoption of 

cloud computing which includes but not limited to: (1) Security of Cloud Services and Data 

Privacy, (2) Interoperability (Lack of Standards), (3) Control (Loss of Control), (4) Performance, 

(5) Reliability, (6) Risk and Compliance Issues, (7) Barriers inhibiting the Adoption of Cloud 

Computing, (8) Lack of Internal Expertise and Knowledge, (9) Poor Internet Access and 

Connectivity Lack of Trust, (10) Integration with In-house and Existing Systems, (11) 
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Differences in International Statutory Laws and Regulations, (12) Delay in the Transfer and 

Migration of Data, and (13) Lack of Confidence in Ability and Promise of the Cloud (Educause 

and Nacubo 2010; CISCO 2012; Isaila 2014; Yeboah-Boateng and Essandoh 2014). 

According to IDC (2009), a survey carried out to rate the challenges/issues of the cloud/on-

demand model reveals the following issues ordered respectively in importance: Security, 

Availability, Performance, On-demand payment model may cost more, lack of interoperability 

standards, bringing back in-house may be difficult, Hard to integrate with in-house IT, not 

enough ability to customize. 

Any adoption of cloud computing may be faced with some/most of various barriers (factors) 

including as categorized by Tornatzky and Fleischer (1990) cited by Lippert and Govindarajulu 

(2006) and Yeboah-Boateng and Essandoh (2014), Technological Factors, Organizational 

Factors, and Environmental factors. However, this research will adopt these categories and 

any possibly relative barrier. 

In a similar study, Isaila (2014) discusses the Technology Organization Environment (TOE) 

model by declaring challenges of Adopting Cloud Computing to three categories: technical, 

institutional, and environmental. The technical challenges contain: (1) Account, Service and 

Traffics, (2) Audit and Compliance, (3) Availability and reliability issues, (4) Data security 

(Transfer and storage), (5) Infrastructure security, (6) Internet connectivity, (7) Legal and 

regulatory issues, (8) Privacy and trust, (9) Unknown risk profile, and (10) Uncertainty with 

new technology. The institutional challenges cover: (1) Lack of understanding, (2) 

Management commitment, (3) Organizational Readiness, (4) Processes and control, (5) 

Migration strategies, (6) Skills and personnel, (7) Departmental downsizing, and (8) Budget 

and funding. The environmental challenges comprise: (1) Service level agreement, (2) 

Compliance and auditability, (3) Standardisation, (4) Pricing and total cost, (5) Data protection 

controls, and (6) Society, culture and perception. Karim and Goodwin (2013) emphasise the 

lack for proper ICT infrastructure as a major challenge for adopting cloud technologies for 

education. 

Furthermore, Isaila (2014) develops eight-point strategies/challenges of cloud adoption which 

consist of: (1) Security, privacy and trust, (2) Internet connectivity, (3) Service availability, (4) 

Organization readiness, (5) Compliance and regulatory, (6) Management Commitment, (7) 

Lack of Understanding, and (8) Cost of migration. However, geographical separation of 

ǎǘǳŘŜƴǘ ƎǊƻǳǇΩǎ ƳŜƳōŜǊǎ ƛǎ ƴƻǘ ŎƻƴǎƛŘŜǊŜŘ ŀǎ ŀ ōŀǊǊƛŜǊ ƛƴ ǘƘŜ ǇǊŜǎŜƴŎŜ ƻŦ ŎƭƻǳŘ ŀǇǇƭƛŎŀǘƛƻƴǎ 

(Luna and Sequera 2015). 
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The model proposed by Tornatzky and Fleischer (1990) cited by Lippert and Govindarajulu 

(2006) is based on the three dimensions; TOE framework to support the construction of eleven 

ƛǎǎǳŜǎ ǘƘŀǘ Ƴŀȅ ŀŦŦŜŎǘ ǘƘŜ ŀŘƻǇǘƛƻƴ ŀƴŘ ŜƳǇƭƻȅƳŜƴǘ ƻŦ ǿŜō ǎŜǊǾƛŎŜǎΦ ¢Ƙƛǎ ƛƴŎƭǳŘŜǎΥ άόмύ 

technological factors (security concerns; reliability; deploy ability); (2) organizational factors 

(firm size; firm scope; technological knowledge; perceived benefits); and, (3) environmental 

factors (competitive pressure; regulatory influence; dependent partner readiness; trust in the 

ǿŜō ǎŜǊǾƛŎŜ ǇǊƻǾƛŘŜǊύέ όLippert and Govindarajulu 2006, p.1). 

In their study, Yeboah-Boateng and Essandoh (2014) stressed and gave a substantial attention 

to the use of TOE framework to determine the importance of different factors influencing the 

adoption of cloud computing. First, the technological factors which include: (1) Trialability of 

Cloud Services, (2) Existence of Required IT Infrastructure and Resources, (3) Compatibility 

with Existing Systems, (4) Strength of In-built Security Systems, (5) Learning Capability of 

Employees, (6) Limited Technical Knowledge about Similar Technologies, and (7) Non-

performance of Cloud Services to support Operations. Second, the organizational factors 

which include: (1) Top Management Support and Involvement, (2) Resistance towards New 

Technologies, (3) Conformity with Work Culture and Style, (4) Impact of Organizational 

Structure and Size, and (5) First Adopters in Our Industry. Third, the environmental factors 

which include: (1) Adequate User and Technical Support from Provider, (2) Choice of Skilled 

and Expert Cloud Vendors, (3) Influence of Market Scope, (4) The Nature of Industry, and (5) 

Relationship with Providers, Government and Competitors. 

Doelitzscher et al. (2011) highlight an example of Hochschule Furtwangler University (HFU) 

which have two IT departments in the University to manage the entire IT resources. Each 

department has a different responsibility over IT hardware and software including personal 

computers (PCs), servers, data centres, networks, firewall rules and IP subnets. Thus, the 

institution may end up with lacking some resources that belong to one department while it is 

difficult to utilise substitutes from other zones. 

Overall, Table 2.3 classifies concerns and challenges into three categories; technological, 

organizational, and environmental. The table was constructed based on comments and issues 

revealed from literature (CISCO 2012; Educause and Nacubo 2010; IDC 2009; Jalgaonkar and 

Kanojia 2013; Isaila 2014; Lippert and Govindarajulu 2006; Jayasena 2012; Karim and Goodwin 

2013; Luna and Sequera 2015; Tornatzky and Fleischer 1990 cited by Lippert and 

Govindarajulu 2006; Yeboah-Boateng and Essandoh 2014). 
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Technological Organizational Environmental 

Not all applications run in 
cloud 

Organizational support On-demand payment model 
may cost more 

Not all mobile devices 
support cloud 

Intellectual property Unknown risk profile 

Security and protection of 
sensitive data 

Maturity of solutions Legal and regulatory issues 

Security of cloud services Lack of confidence Adequate user and technical 
support from provider 

Limited/lack of Internet 
connectivity 

Standards adherence Choice of skilled and expert 
cloud vendors 

Lack of interoperability 
standards 

Lack of internal expertise 
and knowledge 

Influence of market scope 

Control (Loss of Control) Differences in international 
statutory laws and 
regulations 

The nature of industry 

Integration with In-house 
and existing Systems 

Delay in the transfer and 
migration of data 

Relationship with providers, 
government and 
competitors 

Hard to integrate with in-
house IT 

Uncertainty with new 
technology 

Service level agreement 

Not enough ability to 
customize 

Lack of understanding Compliance and auditability 

Infrastructure security Management commitment Standardisation  
Vendor lock-in Organization readiness Pricing and total cost 
Availability and reliability 
issues 

Processes and control Data protection controls 

Trialability of cloud Services Migration strategies Society, culture and 
perception 

Existence of required IT 
infrastructure and resources 

Skills and personnel Competitive pressure 

Compatibility with existing 
systems 

Departmental downsizing Regulatory influence 

Strength of in-built security 
systems 

Budget and funding Dependent partner 
readiness 

Learning capability of 
employees 

Top management support 
and involvement 

Trust in the cloud service 
provider 

Limited technical knowledge 
about similar technologies 

Resistance towards new 
technologies 

 

Non-performance of cloud 
services to support 
operations 

Conformity with work 
culture and style 

 

Service reliability Impact of organizational 
structure and size 

 

Service availability First adopters in our Industry  
Data privacy   
Performance Compliance and regulatory  
Compliance issues   
Lack of proper ICT 
infrastructure 

Lack of understanding  

 Cost of migration  
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 Firm size  
 Firm scope  
 Technological knowledge  
 Perceived benefits  

Table 2.3: Concerns and challenges of cloud computing adoption/migration. 

 
Overall, concerns and challenges related to cloud computing will be discussed and 

incorporated with the ǎǳǇǇƻǊǘ ŦǊƻƳ ǳǎŜǊǎΩ ǾƛŜǿǎ ǿƛǘƘƛƴ I9LǎΦ aƻǊŜƻǾŜǊΣ ǘƘŜǎŜ ŎƘŀƭƭŜƴƎŜǎ ǿƛƭƭ 

be combined with other concerns and challenges related to collaborative VLE. 

 

2.2.7   USES OF CLOUD COMPUTING IN EDUCATION 

An HEI does not need to have technical expertise to retain their systems running to keep a 

regular maintenance of infrastructure. Instead, an HEI could subscribe to on-demand cloud 

services which allow institutions to extend their use at any time and the investment in building 

and maintaining data centres are not anticipated (Al-Zoube et al. 2010). Moreover, there are 

many applications of cloud computing in HEIs. These include hosting VLEs such as Blackboard 

or Moodle, access to courses resources, exercises, virtual laboratories, examination papers, 

tests, homework or projects (Dong et al. 2009 cited by Isaila 2014). Accordingly, HEIs would 

save a considerable amount of their budgets concerning upgrading software and hardware as 

well as reduce ICT services and labours costs. Al-Zoube et al. (2010) assert that by employing 

cloud-based services, an HEI would overcome the shortage of proprietary and expensive 

software that can be accessed by several types of devices from anywhere.  

Sultan (2010) asserts that HEIs are pushed to adopt cloud computing due to the possibility of 

the collapse in global financial systems. Sultan (2010) also indicates that students, teaching 

staff, management, research staff, and software developers would benefit from the 

implementation of cloud computing in universities and colleges which for instance would save 

enormous amounts of their budgets regarding upgrading software and hardware as well as 

reducing ICT services and labours costs. Users in HEIs are no longer required to buy licences 

or install Microsoft Office applications in their PCs, instead, they can run them online from 

Microsoft or Google clouds (Isaila 2014). 

By selecting a public cloud deployment model, an HEI would have concerns regarding security, 

privacy, interoperability, or performance. As an alternative solution, HEIs should go for private 

cloud to eliminate any possible risk as well to achieve a stable deployment (CISCO 2012). 

However, this is considered as a costly solution which may be available only for large 

universities but not for small HEIs. 
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An example of a cloud-based educational network is Seattle that was created for the benefits 

of academics and students. It is a free, flexible and portable platform that is widely deployed, 

and it replaces dedicated infrastructure by a wide range of machines and operating systems 

(Cappos et al. 2009). An example of employing cloud computing in HEIs is Drexel University, 

which offered hosting systems for other institutions (Educause and Nacubo 2010). This model 

indicates that a HEI would go beyond its boundaries and will look forward to expanding its 

investments in such project. Dong et al. (2009) ǇǊƻǇƻǎŜ Ψ.ƭǳŜ{ƪȅΩ ǿƘƛŎƘ ƛǎ ŀ ŎƭƻǳŘ-based 

framework where physical machines are virtualized and provisioned for an e-learning 

environment. BlueSky has helped to overcome the challenges that encounter e-learning 

systems by improving their performance, availability and scalability. 

! ǎǘǳŘȅ ŎƻƴŘǳŎǘŜŘ ōȅ YǳǊŜƭƻǾƛŏ Ŝǘ ŀƭΦ όнлмоύ ŦƻŎǳǎŜǎ ƻƴ {ŀŀ{ ŦƻǊ ŜŘǳŎŀǘƛƻƴ ŀǎ ƛǘ ƛƴǾŜǎǘƛƎŀǘŜǎ 

ǘƘŜ ǎǘǳŘŜƴǘǎΩ ƴŜŜŘǎ ŀƴŘ ǳǎŜǎ ƻŦ ŎƭƻǳŘ ŀǇǇƭƛŎŀǘƛƻƴǎ ŀƴŘ ǊŜŦƭŜŎǘǎ ǘƘeir desires to use the cloud.  

In their study, Chang and Wills (2013) argue that utilising cloud computing can deliver better 

services in higher education. A case study of the University of Greenwich (UoG) is employed 

to investigate the appropriate business models for education known as EaaS. Fern´andez et 

al. (2012) describe cloud-based e-ƭŜŀǊƴƛƴƎ ǎȅǎǘŜƳǎ ŀǎ ά9ŘǳŎŀǘƛƻƴ {ƻŦǘǿŀǊŜ ςas-a-{ŜǊǾƛŎŜέΦ 

Another study carried out by Masud et al. (2012) proposes a model known as EsaaS and 

Ahmed (2015) proposes ELaaS (see Figure 2.2). ! ǎǘǳŘȅ ŎƻƴŘǳŎǘŜŘ ōȅ YǳǊŜƭƻǾƛŏ et al. (2013) 

ŦƻŎǳǎŜǎ ƻƴ {ŀŀ{ ŦƻǊ ŜŘǳŎŀǘƛƻƴΦ ¢ƘŜ ǎǘǳŘȅ ƛƴǾŜǎǘƛƎŀǘŜǎ ǎǘǳŘŜƴǘǎΩ ƴŜŜŘǎ ŀƴŘ ǳǎŜ ƻŦ ŎƭƻǳŘ 

applications. 

 

Figure 2.2: The base layer of e-learning cloud (Ahmed 2015, p.371). 

Alshwaier et al. (2012) state that many students and researchers are currently using at least 

one cloud-based application. Most of these services are provided globally by major cloud 

computing vendors whereas some of them are free of charge and hosted in a public cloud. 
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Jalgaonkar and Kanojia (2013) express the view that cloud computing is anticipated to be vital 

for educational computing in the next decade. Therefore, migration to the cloud would be a 

good solution for the HEIs in Oman, either individually or in a consortium resulting in reduced 

expenditure and improved services. Table 2.4 identifies examples of uses of cloud computing 

in education from literature. 

Topic  References 

BlueSky cloud (Doelitzscher et al. 2011; Dong et al. 2009; 

Vrable et al. 2012) 

Cloud Infrastructure and Application 
(CloudIA) 

(Doelitzscher et al. 2011; Sulistio et al. 2009) 

Virtual Computing Laboratory (VCL) (Averitt et al. 2007; Doelitzscher et al. 2011; 

Dreher et al. 2009; Jayasena 2012) 

Snow Leopard Cloud (Cayirci et al. 2009; Doelitzscher et al. 2011) 
Repositories (Buyya et al. 2013; Educause and Nacubo 

2010; Li et al. 2014; Marinos and Briscoe 2009) 

Collaborative Note-Taking (Orndorff III 2015) 

Unified communications and 
collaboration (UCC) 

(Gilbert and Austin 2010) 

Collaborative Editing (Buyya et al. 2013; Fadil et al. 2015; Li et al. 

2014; Razak 2009; Shahzad et al. 2014) 

On-Demand Collaboration Software 

(CollabSoft) 

(Doelitzscher et al. 2011) 

Virtual Infrastructure for Collaborative 

Learning (VICoL) 

(Valcheva et al. 2015) 

iLabCentral virtual science lab (Young 2009) 

Online authoring tools for e-learning 

systems (WEBELS) 

(Chunwijitra 2013) 

Table 2.4: Summary of uses of cloud computing in education from literature. 
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2.3   VIRTUAL LEARNING ENVIRONMENTS (VLEs) 

 

2.3.1   DEFINITIONS 

Virtual Learning Environment (VLE) can be defined as a designed information space and it is a 

social space where students are actors and heterogeneous technologies are integrated 

(Dillenbourg et al. 2002). The Joint Information Systems Committee (JISC) defines VLEs as "the 

components in which lŜŀǊƴŜǊǎ ŀƴŘ ǘǳǘƻǊǎ ǇŀǊǘƛŎƛǇŀǘŜ ƛƴ άƻƴƭƛƴŜέ ƛƴǘŜǊŀŎǘƛƻƴǎ ƻŦ ǾŀǊƛƻǳǎ ƪƛƴŘǎΣ 

including online learningϦ όhΩ[ŜŀǊȅ ŀƴŘ wŀƳǎŘŜƴ нллн ǇΦнύΦ  

Other terms have been widely used such as Learning Management Systems (LMSs) which 

άcombine a range of course or subject management and pedagogical tools to provide a means 

of designing, building and delivering online learning environmentsέ ό/ƻŀǘŜǎ Ŝǘ ŀƭΦ нллрύΦ [a{ǎ 

also referred to as ΨΨƭŜŀǊƴƛƴƎ ǇƭŀǘŦƻǊƳǎΩΩΣ ΨΨŘƛǎǘǊƛōǳǘŜŘ ƭŜŀǊƴƛƴƎ ǎȅǎǘŜƳǎΩΩΣ ΨΨŎƻǳǊǎŜ ƳŀƴŀƎŜƳŜƴǘ 

systems (CMSǎύΩΩΣ ΨΨŎƻƴǘŜƴǘ ƳŀƴŀƎŜƳŜƴǘ ǎȅǎǘŜƳǎΩΩΣ ΨΨǇƻǊǘŀƭǎΩΩΣ ŀƴŘ ΨΨƛƴǎǘǊǳŎǘƛƻƴŀƭ 

ƳŀƴŀƎŜƳŜƴǘ ǎȅǎǘŜƳǎΩΩ (Chunwijitra 2013; Coates et al. 2005; Muhsen et al. 2013; 

Subramanian et al. 2014; Unal and Unal 2011). 

Another definition that highlights collaboration as a compoƴŜƴǘΥ άA Virtual Learning 

Environment (VLE) is a system for delivering learning materials to students via the web. These 

systems include assessment, student tracking, collaboration and communication toolsέ 

(Oxford University Press 2017). 

All the above definitions are complementary, and they can be adopted for the purpose of this 

study collectively. While some definitions do not include teachers, others indicate their role 

in education. 

 

2.3.2   VLEs AND CLOUD 

Effective learning encourages reflection, allows dialogue, promotes collaboration, applies the 

theory learned into practice, creates a community of peers, allows creativity, and motivates 

ǎǘǳŘŜƴǘǎ ό/ƻƴƻƭŜ ŀƴŘ ¦ƴƛŘƻ нлмо ŎƛǘŜŘ ōȅ [ǳƴŀ ŀƴŘ {ŜǉǳŜǊŀ нлмрύΦ ±[9Ωǎ Řŀǘŀ Ƴŀȅ ōŜ ǎǘƻǊŜŘ 

in a single domain while the same data is subject to be shared by other domains (Valcheva et 

ŀƭΦ нлмрύΦ ±[9ǎ άare facing challenges of optimizing large-scale resources management, 

according to the huge growth of services, users and educational resourcesέ όEl Mhouti et al. 

2016, p.1). 
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Ahmed (2015, p.370) highlights steps required for shifting a traditional e-learning system to 

cloud: άόмύ ǇƭŀƴƴƛƴƎ ŀƴŘ ŘŜǎƛƎƴƛƴƎ Ŝ-learning materials, (2) organizing resources for e-learning 

environment, (3) designing distributed learning systems, corporate universities, virtual 

universities and cyber schools, (4) designing LMS, LCMS and comprehensive authoring systems 

(e.g., Omni), (5) evaluating e-learning courses, and programs, (6) evaluating e-learning 

authoring tools/systems, LMS and LCMS, (7) designing and evaluating blended learning 

ŜƴǾƛǊƻƴƳŜƴǘǎέΦ 

The sections below explore VLEs and their applications which are currently used in HEIs 

globally. Moreover, precise indications of the popularity of VLEs among HEIs in Oman are 

presented to highlight the most commonly used VLEs in the country. 

 

2.3.3   VLE TOOLS/PACKAGES 

The number of Universities and Colleges adopting a VLE is obviously increasing while the 

debate lies in the potential features that would best serve an institution beside the cost and 

whether it meets the budget limit or favourably a free open source package. 

Academic institutions that are in favour of Moodle or any other open source VLE would have 

reasonable facts towards their decision. Valcheva et al. (2015) highlight some features that 

may be available in collaborative VLEs in general and in open-source VLEs in particular. These 

include: (1) ease of customization, (2) extensibility through third-party add-ons, (3) ease of 

localization, (4) flexibility, (5) free licensing costs, (6) faster bug fixes, (7) safe from vendor 

collapse, and (8) safety from product disruptions or discontinuations. 

The proposed Collaborative Learning (VICol) adopts Moodle as an open source learning 

management system (LMS) (Valcheva et al. 2015). There was no explanation on the reasons 

that Moodle was chosen as the main core the proposed infrastructure except that Moodle has 

a good repetition over other LMSs. However, Moodle and Blackboard as described by Al-

Zoube et al. (2010) are the most used VLEs in HEIs and the most dominant LMSs (Gedera and 

Williams 2013). Erturk (2016, p.2) states that άhǇŜƴ ǎƻǳǊŎŜ ǎƻŦǘǿŀǊŜ ǇǊƻǾƛŘŜǎ ƳƻǊŜ ŦǊŜŜŘƻƳ 

ŀƴŘ ŦƭŜȄƛōƛƭƛǘȅ ǘƻ ǎŎƘƻƻƭǎ ŀƴŘ ǳǎŜǊǎΣ ŀǎ ǘƻ ƻǿƴŜǊǎƘƛǇ ŀƴŘ ŎǳǎǘƻƳƛȊŀǘƛƻƴ ƻŦ ŎƻƴǘŜƴǘέ. YouTube 

videos, for example, are easy to be implemented in Moodle (Erturk 2016). Moodle is an open 

source Learning Management system (LMS) and therefore, it can be customised by users to 

meet their needs (Freire et al. 2012). On the other hand, Blackboard represents a popular 

closed source system that can be modified only by their developers (Freire et al. 2012). In a 

study conducted by Unal and Unal (2011), the participants were in favour of Moodle over 

Blackboard for all the features with the exception of the discussion forums. Similarly, Muhsen 
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et al. (2013) found that Moodle as an optimal e-learning platform is more suitable among 

other LMSs. Further, in their comparison study, Subramanian et al. (2014) also conclude that 

Moodle was the best among other VLEs in terms of communication tools, productivity tools, 

and student involvement tools. 

In general, the ease of integration with other applications is considered as a preference by 

students in their preferred VLE (Chawdhry et al. 2011 cited by Chawdhry et al. 2012). In their 

comparative study, Chawdhry et al. (2012) iƴŘƛŎŀǘŜ ǘƘŀǘ ǘƘŜǊŜ ƛǎ άƴƻ ǘŜŎƘƴƻƭƻƎȅ ƛǎ ǇŜǊŦŜŎǘέ 

where technology refers to VLE. 

Table 2.5 (adapted from Ion 2012; Moodle 2016) illustrates some statistical facts about 

Moodle and shows the gradual increase of adopting this VLE from institutions around the 

world between 2012 and 2016. 

Topic  2012  2016  Increase (%)  
Registered sites 65,940 72,269 9.60 
Countries 218 232 6.42 
Courses 5,866,855 10,914,808 86.04 
Users 57,064,214 94,490,110 65.59 
Enrolments - 307,178,796 - 
Forum posts 97,176,642 191,782,924 97.35 
Resources 52,563,498 97,562,824 85.61 
Quiz questions 112,539,965 509,119,727 352.39 

Table 2.5: Moodle statistics. 

NVivo was used to search through 89 articles and papers published during 2005 to 2016. These 

papers and articles extensively cover VLEs and related issues. The aim of the search was to 

count the number of times the VLEs (Moodle, Blackboard, Sakai and ATutor) have been 

referred to in those sources.  

N. of  
Article/  
Paper 

Moodle  Blackboard  Sakai ATutor  

Year* Occ. Year* Occ. Year* Occ. Year* Occ. 

1 2010 229 2010 135 2009 78 2012 19 
2 2011 151 2015 125 - 41 2016 17 
3 2011 141 2011 122 2008 40 2005 14 
4 2013 128 2005 109 2008 26 2009 5 
5 2010 128 2012 88 2016 25 2008 5 
6 2015 125 2014 81 2014 19 2011 4 
7 2010 122 2014 59 2012 15 2008 3 
8 2005 101 2010 59 2008 11 2008 3 
9 2008 99 2016 48 2008 10 2009 3 
10 2005 96 2006 43 2009 7 2012 3 

Total:  1320  869  272  76 

Table 2.6Υ ¢ƘŜ ±[9ǎ ǘƻƻƭǎ ŀǎ ŀǇǇŜŀǊŜŘ ƛƴ ƭƛǘŜǊŀǘǳǊŜΦ ¢ƘŜ ά¸ŜŀǊέ ǎƘƻǿǎ ǘƘŜ ȅŜŀǊ ƻŦ ǇǳōƭƛŎŀǘƛƻƴΦ 

https://moodle.net/sites/
https://moodle.net/sites/
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The result as shown in Table 2.6 indicates a considerable difference between the four VLEs. 

Moodle and Blackboard achieve very high number of occurrences compared to Sakai and 

ATutor. However, there is a noticeable difference between the top two VLEs whereas Moodle 

has been mentioned 451 times more than Blackboard. As a result, this statistic would be 

working as a partial proof that indicates the high acceptance of Moodle as a VLE from 

ǊŜǎŜŀǊŎƘŜǊǎΩ ǇŜǊǎǇŜŎǘƛǾŜǎ ƛƴ ǘƘŜ ŦƛŜƭŘ ŀnd, therefore, it reflects the wide spread of this VLE in 

different types of educational institutions in the world. 

 

2.3.4   POPULARITY OF VLEs AMONG HEIs IN OMAN 

As shown in Table 2.7 which is derived from the ǊŜǾƛŜǿ ƻŦ I9LǎΩ ǿŜōǎƛǘŜǎ ƛƴ hƳŀƴΣ ƳƻǊŜ ǘƘŀƴ 

a third of HEIs are currently using Moodle for their learning and teaching activities while 

14.52% have employed Blackboard as their VLE. Only 4 institutions have adopted their 

customised solutions such as EduWave, Smart-UMS, EduPortal and E-Learning System. 

VLE No. of HEIs % Comments 

MOODLE 24 38.71  
BLACKBOARD 9 14.52  
OTHERS 4 6.45 EduWave, Smart-UMS, EduPortal and E-

Learning System 
Unknown/None 25 40.32  

Table 2.7: Popularity of VLEs among HEIs in Oman. 

aƻǊŜ ŘŜǘŀƛƭǎ ŀōƻǳǘ ǘƘŜ ±[9ǎ ǘƘŀǘ ŀǊŜ ōŜƛƴƎ ǳǎŜŘ ōȅ I9Lǎ ŦǊƻƳ ǳǎŜǊǎΩ ǇŜǊǎǇŜŎǘƛǾŜǎ ǿƛƭƭ ōŜ 

provided in Chapter 5 and Chapter 6. 

 

2.3.5   COLLABORATIVE VLE 

άCollaborative learning is an umbrella term for a variety of educational approaches involving 

joint intellectual effort by students, or students and teachers together. Usually, students are 

working in groups of two or more, mutually searching for understanding, solutions, or 

meanings, or creating a product. Collaborative learning activities vary widely, but most centre 

ƻƴ ǎǘǳŘŜƴǘǎΩ ŜȄǇƭƻǊŀǘƛƻƴ ƻǊ ŀǇǇƭƛŎŀǘƛƻƴ ƻŦ ǘƘŜ ŎƻǳǊǎŜ ƳŀǘŜǊƛŀƭΣ ƴƻǘ ǎƛƳǇƭȅ ǘƘŜ ǘŜŀŎƘŜǊΩǎ 

ǇǊŜǎŜƴǘŀǘƛƻƴ ƻǊ ŜȄǇƭƛŎŀǘƛƻƴ ƻŦ ƛǘέ. (Smith and MacGregor, p.1) 

Collaborative learning is "The term applies to any pedagogical theory or method that 

advocates or involves using groups, everything from free group discussions to teach close 

observation to adults to highly structured systems for organizing lower elementary classrooms 
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into teams of students who have their progress regularly charted in order to earn rewards for 

their achievementsέ ό{Ƴƛǘ мффпύ. 

Dillenbourg (2002Σ ǇΦмύ ŘŜǎŎǊƛōŜǎ /ƻƭƭŀōƻǊŀǘƛǾŜ ƭŜŀǊƴƛƴƎ ŀǎ άa situation in which two or more 

people learn or attempt to learn something togetherΦέ ¢ƘŜ ŀǳǘƘƻǊ ŀƭǎƻ ŀǎǎŜǊǘǎ ǘƘŀǘ ǘƘƛǎ 

definition is broadest and unsatisfactory due to the possibility of interpreting its main element 

in different ways.  

A study performed by Margaryan et al. (2015) investigating 76 Massive Open Online Courses 

(MOOCs), highlights that only eight courses were identified to include collaborative activities. 

Another study conducted by Al-Atabi and Deboer (2014) shows that the utilisation of MOOC 

reveals a considerable level of student collaboration. The idea behind this is that the learner 

collaborates with other learners taking the same course or with others within the community 

(Margaryan et al. 2015). 

The potentials of VLEs which support collaborative learning are unfortunately not utilised by 

educational institutions and their respective stakeholders (Darwaish and Wang 2012).  

HEIs extensively focus on investing and implementing VLE as a whole system, but in fact they 

pay less attention to improving ways of fully activating features of it to improve the delivery 

of education (Darwaish and Wang 2012). 

M'Ballo et al. (2017) investigate issues related to Mobile Computer Supported Collaborative 

Learning (MCSCL). The management of the learner groups was mainly highlighted due to the 

frequent changes of geographical position of learners and disconnection of the network. 

Google Drive, for ŜȄŀƳǇƭŜΣ Ŏŀƴ ƛƳǇǊƻǾŜ ǎǘǳŘŜƴǘǎΩ ƛƴǾƻƭǾŜƳŜƴǘ ƛƴ ŎǊŜŀǘƛƴƎ ŎƻǳǊǎŜ ƳŀǘŜǊƛŀƭǎΣ 

and therefore, they will become more engaged in peer teaching as well as collaborating with 

their group members. Moreover, students are also involved in forming the learning activities 

for future students (Erturk 2016). 

The ordinary concept of collaboration using a VLE (e.g. Erturk 2016) consists mainly on splitting 

students into groups and therefore they collaborate accordingly based on assignments or 

activities given by their teacher. This view is very limited as it looks at collaboration from a 

narrow angle and unintentionally neglects various features of collaboration that can be 

extended and employed by teachers and students in the learning environment. 
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2.3.6   VIRTUAL INFRASTRUCTURE 

Virtual infrastructure tools are developed by some institutions for managing and monitoring 

±ƛǊǘǳŀƭ aŀŎƘƛƴŜǎ ό±aǎύ ǿƛǘƘƛƴ ŀ ǎǇŜŎƛŦƛŎ Ǉƻƻƭ ƻŦ ǊŜǎƻǳǊŎŜǎ όWƛƴ Ŝǘ ŀƭΦ нлмлύ ǳǇƻƴ ǘƘŜ ǳǎŜǊΩǎ 

request (Cunsolo et al. 2010). 

Valcheva et al. (2015) state that the utilisation of virtual infrastructure in learning would 

increase the opportunities for participation and enhances student engagement to a wide 

range of real learning activities. The virtual infrastructure also can provide quicker students 

feedback and allows them access to more course materials than being on campus (Valcheva 

et al. 2015). 

Virtual infrastructure gives students and faculty members the opportunity to access any 

specific desktop or virtual computer/server from the web (Valcheva et al. 2015). This means 

that from anywhere and anytime certain computer systems can be accessed and used beyond 

ōƻǳƴŘŀǊƛŜǎΦ {ƛƳǳƭŀǘƛƻƴ ǎƻŦǘǿŀǊŜ ƛƴǎǘŀƭƭŜŘ ƛƴ ŀ ¦ƴƛǾŜǊǎƛǘȅΩǎ ƭƻŎŀƭ ǎŜǊǾŜǊǎ ŦƻǊ ƛƴǎǘŀƴŎŜ Ŏŀƴ ōŜ 

accessed by students in their free and flexible time and therefore the same infrastructure can 

be utilised by unlimited number of students regardless of their presence in campus. 

Valcheva et al. (2015) proposes a VICoL which is based on SaaS and consists of a front end 

(Students Interface) and a back end (Teachers Interface). The back end aims to give teachers 

ǘƘŜ ŀōƛƭƛǘȅ ǘƻ ƳƻƴƛǘƻǊ ǎǘǳŘŜƴǘΩǎ ǇǊƻƎǊŜǎǎΦ 

VICoL as proposed by Valcheva et al. (2015) intends to have an intuitive, easy and 

understandable user interface (UI). VICol tends to have relations with external platforms 

ǿƘƛŎƘ ǊŜƭȅ ƻƴ ǘƘǊŜŜ ƭŀȅŜǊǎΤ Řŀǘŀ ōŀǎŜ ǘǊŀƴǎŀŎǘƛƻƴŀƭ ƭŀȅŜǊΣ ·a[ Řŀǘŀ !tLΩǎ ŜȄŎƘŀƴƎŜΣ ŀƴŘ Wƻƛƴǘ-

documents management open convention. 

A generic activated middleware, tools and mechanisms are adopted by VICol to prevent any 

external attack from malicious access, viruses, worms and other Internet threats (Valcheva et 

al. 2015). 

 

2.3.7   VIRTUAL LABORATORIES 

Luna and Sequera (2015) conducted a study that focuses on improving collaborative work of 

lab groups using cloud tools aiming for writing reports. The results indicate an improvement 

of 46% of cloud-based implementation in writing reports compared with traditional way as 

well as improvements of 22% and 40% of the quality of reports and advantage of knowledge 

respectively. Alamri and Qureshi (2015) state that cloud-based laboratories would remove the 

geographical boundaries where students carrying out experiments virtually. 
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2.3.8   PERSONAL LEARNING ENVIRONMENT (PLE) 

Personal Learning Environment (PLE) plays a crucial role in changing the nature of learning 

and teaching whereas learners create and control their learning including goals, content, 

communication with others and practising social skills (Al-Zoube et al. 2010). The PLE is a 

learner-cantered approach of learning and is essentially different from ordinary LMS or VLE 

(Attwell 2009). 

Al-Zoube et al. (2010) proposed a cloud computing-based e-learning system that consists of 

three components, the Content Management System (CMS), the Personal Learning 

Environment (PLE) and the Smart Agent. The CMS provides registered students with a learning 

environment and subsequently they are able to get course materials including word 

documents, PowerPoint presentations, video and others. The PLE is based on the utilisation 

of Web 2.0 technologies and adopt them in the way that learners get the control over their 

learning goals, styles, communications and contents. The proposed system employs iGoogle 

and gadgets as a platform where learners have the choice to use the suitable among them. 

The third component of the mentioned system is the smart agents; the personalised learning 

path generation and the generator of multiple-choice questions for exams. 

 

2.3.9   STUDENT LEARNING CULTURE CHANGE: HABITS AND STYLES 

/ǳǊǊŜƴǘƭȅΣ ǎǘǳŘŜƴǘǎΩ ǘŜƴŘŜƴŎƛŜǎ ŀǊŜ ƛǎ ǘƻ ǊŜǇƭŀŎŜ ǘǊŀŘƛǘƛƻƴŀƭ ǿŀȅǎ ƻŦ ƭŜŀǊƴing by incorporating 

ǘŜŎƘƴƻƭƻƎƛŜǎ όŘŜǾƛŎŜǎ ŀƴŘ ŀǇǇƭƛŎŀǘƛƻƴǎύ ƛƴǘƻ ǘƘŜƛǊ ŜŘǳŎŀǘƛƻƴΦ !ǎ ŀ ŎƻƴǎŜǉǳŜƴŎŜΣ ά¢ƻŘŀȅΩǎ 

online students have very different thinking styles and ways of processing information from 

their predecessorsέ όtǊŜƴǎƪȅ нллм ŎƛǘŜŘ ōȅ !ƭ-Zoube et ŀƭΦ нлмлΣ ǇΦрфύΦ IŜŀǘƻƴπ{ƘǊŜǎǘƘŀ Ŝǘ ŀƭΦ 

(2007) point out that student learning styles may affect their use of VLEs. Students nowadays 

are using several devices and platforms to access services and resources via the Internet either 

for leisure or learning. This tendency can increase the use of VLE tools and collaboration. 

However, at the same time we cannot assume that all students will have the same view. 

Therefore, some students who have difficulties working with the new advancement of 

technology will be hesitant to proceed with it. 

 

2.3.10   GROWTH OF MOBILE DEVICES 

Lee and Benbasat (2003) ǎǘŀǘŜŘ ǘƘŀǘ άTechnology development is seriously challenged when 

users are slow to adopt the new technologyέΦ ¢Ƙƛǎ ŀǇǇƭƛŜǎ ƻƴ ǘƘŜ ǳǎŜ ƻŦ ƳƻōƛƭŜ ŘŜǾƛŎŜǎ ōȅ 
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learners and teachers in the context of collaborative learning environment. Undoubtedly, the 

wide growth of mobile devices and notable acceptance of users to such devices either for 

accessing information or for educational purposes will facilitate an improving ground for 

collaborative learning environment. 

Statistics on computing platforms (Chaffey 2017) show that the number of global users of 

mobile devices compared to those using desktop computers has dramatically increased from 

400 million in 2007 to reach nearly 1.9 Billion users in 2015 as shown in Figure 2.3. 

Bosomworth (2015) indicates that 80% of Internet users own a smartphone while 89% of their 

time spent on media through mobile applications. Khalaf (2017) emphasises that the growth 

of mobile use in 2005 was 58% and the time spent on mobile has increased by 117% in the 

same year. 

 

Figure 2.3: Statistic of mobile users compared to desktop users (Chaffey 2017). 

Not surprisingly, the dramatic and emerging tendency towards using mobile devices may be 

considered as a potential indication that to some extent individuals are digitally capable to be 

involved in collaborative environments. However, it was hardly to find education listed as a 

target topic for mobile users within these statistics. This can be referred to the small 

percentage of users seeking education through their mobiles and therefore, education was 

excluded from the most common statistics in the field. 

 

 

2.4   THE OMANI CONTEXT 

Currently, there is no dedicated and fast network between HEIs in Oman (Al Kharusi 2016). 

The provision of CBCVLE can subsequently be extended to facilitate services via establishing a 

high-speed link network between HEIs. 
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2.4.1   THE SULTANATE OF OMAN 

Oman occupies the south-eastern coast of the Arabian Peninsula and in is located in the west 

of Asia sharing the borders with Saudi Arabia, United Arab Emirates, and Yemen (see Figure 

2.4) (Britannica 2016; Ministry of Information - Oman 2016; TheFactFile 2016). The Sultanate 

joined the League of Arab States in 1971 followed by the Cooperation Council for the Arab 

States of the Gulf in 1981 as a founding member (Ministry of Information - Oman 2016). Oman 

as described by Baker (2015) and BBC (2018) as the oldest independent state In the Arab 

world. 

 

Figure 2.4: Map of Oman. 

Source: http://www.tourofoman.om/img/img_5.jpg 

Oman, with a total area of 309,500 sq. km and 3,165 km of coastline, is regionally divided into 

eleven governorates which are subsequently composed of several districts (61) called 

ά²ƛƭŀȅŀǘόǎύέΣ ŜŀŎƘ ƻŦ ǿƘƛŎƘ ƛǎ ǊǳƭŜŘ ōȅ ŀ ά²ŀƭƛέ όƭƻŎŀƭ ƎƻǾŜǊƴƻǊύ όMinistry of Information - 

Oman 2016; NCSI 2019). 

Table 2.8 (derived from: Britannica 2016; Ministry of Information - Oman 2016; NCSI Oman 

2017; TheFactFile 2016) shows diverse facts and statistics about Oman including 

demographical, geographical, political, and technological issues which in a whole create a 

comprehensive profile for the country. 

Aspect Details 

Capital City aǳǎŎŀǘ ноϲос b руϲоо 9 
Largest City aǳǎŎŀǘ ноϲос b руϲоо 9 
Total area 309,500 sq. km 
Coastline 3,165 km 
Population 4,432,380 (2016) 
Internet users 2.438 million 

Percent of population: 74.2% (July 2015 est.) 

Table 2.8: Facts and statistics about Oman. 
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As a developing country, Oman has been giving the high attention to almost every single 

aspect in life especially education which is considered as the keystone of sustainable 

development. Therefore, higher education in Oman is provided free of charge for Omani 

students enrolled in public institutions and with provision of local bursaries for enrolment in 

private Universities and Colleges. 

¢ƘŜ ƎƻǾŜǊƴƳŜƴǘ Ƙŀǎ ōŜŜƴ ǇǊƻƳƻǘƛƴƎ ŘƛƎƛǘŀƭ ǎȅǎǘŜƳǎΣ ǇǊƻƧŜŎǘǎ ŀƴŘ ǎŜǊǾƛŎŜǎ ǎǳŎƘ ŀǎ άŘƛƎƛǘŀƭ 

ǎƻŎƛŜǘȅέΣ άŜ-ƎƻǾŜǊƴƳŜƴǘέ ό¦{ /ƻƳƳŜǊŎƛŀƭ {ŜǊǾƛŎŜ нлмсύΣ ŀƴŘ άD-/ƭƻǳŘέ (AlRahbi 2015; ITA 

2016a; ITA 2016c; ITA 2016d; e.oman 2016) throughout the country. 

Oman has been trying to cope with the recent fall in the price of the crude oil (Katzman 2016), 

and therefore it is expected that governmental support for higher education, and in particular 

for digital projects, will be affected, especially if this fall continues for the next few years. 

Hence, it is important for HEIs to be more realistic by promoting an efficient use of a unified 

/./±[9Φ ¢Ƙƛǎ ǿƛƭƭ ƘŜƭǇ ƴŀǊǊƻǿƛƴƎ ǘƘŜ ƎŀǇ ōŜǘǿŜŜƴ I9LǎΩ ŜȄǇŜŎǘŀǘƛƻƴǎ ŀƴŘ ŀƴȅ Ŧŀƭƭ ƛƴ ǘƘŜ ƭƻŎŀƭ 

economy concerning financial constraints and political instability. 

 

2.4.2   CLOUD COMPUTING AND ICT INFRASTRUCTURE 

The utilisation of cloud computing for VLEs is critical in its significance over traditional 

methods, particularly in Oman, as stated by Sarachandran (2012), public cloud services were 

introduced and implemented by several HEIs. The results of a study of 30 organisations in the 

years 2010 to 2012 indicate a growth of 200% of uses of cloud computing that have increased 

dramatically (Sarachandran 2012). 

Furthermore, Alkindi et al. (2015) explored whether HEIs in Oman have the desire to adopt 

cloud computing in their services delivery. They noted that a few of HEIs have started adopting 

cloud computing for learning and teaching purposes, and many are planning to employ cloud 

computing in the future. Additionally, Alkindi et al. (2015) propose a Higher Education Hybrid 

Cloud (HEHC) Framework which comprises of four layers: (1) User Interface Layer, (2) SaaS 

Layer, (3) PaaS Layer and (4) IaaS Layer. The proposed solution incorporates the local 

infrastructure for HEIs as a private cloud while any public cloud can be utilised within the 

system. Thus, Alkindi et al. (2015) hope that the Ministry of Higher Education in Oman take 

the lead and implementing their proposed initiative. 

Sarrab et al. (2016) investigate the influencing factors of adopting and accepting Mobile 

learning by students in higher education institutions in Oman. They adopted a Technology 
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Acceptance Model (TAM) as a theoretical framework to evaluate the factors concerning M-

learning. 

In regard to national initiatives, G-/ƭƻǳŘ ƛǎ ŀƴ hƳŀƴΩǎ ƴŀǘƛƻƴŀƭ ƛƴƛǘƛŀǘƛǾŜ ǇǊƻƧŜŎǘ ƻŦ ŎƭƻǳŘ 

computing which was established in 2015 to serve the Omani government entities for sharing 

infrastructure and hosting services benefiting from all features of this technology. G-Cloud, 

which is managed by the Information Technology Authority (ITA) and consists of the main 

cloud service delivery models (IaaS, PaaS, SaaS) in addition to Business Process as a Service 

(BPaas) as the fourth model (AlRahbi 2015; ITA 2016a; ITA 2016c; ITA 2016d; e.oman 2016). 

This initiative concerning cloud computing in Oman can potentially help in hosting VLE tools 

either for individual HEIs or for a group of HEIs forming a consortium.  

Figure 2.5 shows five phases of the G-Cloud project. 

 

 

Figure 2.5: G-Cloud Project Phases in Oman (AlRahbi 2015, p.4). 

The existence of the G-Cloud project in Oman does not mean that there have not been any 

other cloud initiatives in the country. There are some individual projects implemented by 

various companies, government authorities and educational institutions. 

The preliminary study for this research indicates that some institutions such as Sultan Qaboos 

University (SQU), Nizwa University (NU) and Ibra College of Technology (ICT) have built their 

own private clouds. Unfortunately, these private projects are solely used for ǘƘŜ ƛƴǎǘƛǘǳǘƛƻƴǎΩ 

purposes and are not shared regionally, and they are not supported to go beyond the 

ƛƴǎǘƛǘǳǘƛƻƴΩǎ ōƻǳƴŘŀǊƛŜǎΦ 
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The dissemination of mobile devices among students would facilitate a good base for 

collaboration in learning environment. Sarrab et al. (2016) indicate that 47.4% of students 

surveyed in HEIs in Oman use their smart phones for accessing the Internet. 

Recently, Oman has been regarded as one of those countries that offer Internet connections 

reaching above 100 Mbps while 1 Gbps connections are also available (Oxford Business Group 

2017). However, Al Balushi (2010) highlights some challenges that delay the development of 

ICT in Oman such as lack of essential infrastructure, technical awareness, funding for applied 

research, and the high cost of ICT services. 

The Oman Research and Education Network (OMREN) which is adopted by The Research 

Council (TRC) in Oman (The Research Council 2019), is the only planned project intended 

nationally for education purposes. OMREN aims to provide the ICT infrastructure and services 

for research and educational centres across Oman (Al Kharusi 2016). The Research Council 

(2019) do not provide the extent to which this initiative has reached so far since 2016 when 

the idea was developed. Figure 2.6 illustrates all areas covered by the proposed unified 

educational system through OMREN. Although it is mentioned that this project will be 

supported by cloud platform infrastructure (Al Kharusi 2016), there is no detailed information 

about the cloud deployment methods that ǿƛƭƭ ōŜ ǳǎŜŘΦ !ƭǎƻΣ ƛǘ ƛǎ ǳƴƪƴƻǿƴ ǿƘŜǘƘŜǊ I9LǎΩ 

private clouds will be incorporated in this national network. Furthermore, by referring to 

Figure 2.6, it can be noticed that collaborative VLE is not directly and entirely targeted by this 

initiative even though collaboration is specified and anticipated. In addition, OMREN focuses 

only on aspects that relate to HEIs and national infrastructure and services. No indications 

ǿŜǊŜ ŦƻǳƴŘ ǘƻ ǇǊƻƳƻǘŜ ǘƘŜ ŀǾŀƛƭŀōƛƭƛǘȅ ŀƴŘ ŘƛǎǎŜƳƛƴŀǘƛƻƴ ƻŦ ǳǎŜǊǎΩ ǇŜǊǎƻƴŀƭ ŘŜǾƛŎŜǎ ŀƴŘ 

Internet access outside campuses. 
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Figure 2.6: Unified Educational System ς OMREN (Al Kharusi 2016, p.6). 

 

 

2.4.3   HIGHER EDUCATION INSTITUTIONS IN OMAN 

Oman had its first Higher Education Institution (HEI) in 1986, Sultan Qaboos University (SQU) 

and during the following three decades, the number of HEIs has increased gradually to reach 

over 54 institutions (Al Sarmi 2014). This excludes nursing institutes, health centres and 

academies and training centres managed by Royal Oman Police, the Ministry of Defence and 

the Ministry of Manpower (Al Shmeli 2009; Baporikar and Shah 2012) as shown in Table 2.9 

(adopted from Al Shmeli 2009; Baporikar and Shah 2012; MoHE 2019) and Table 2.10 (Al 

Shmeli 2009; Baporikar and Shah 2012; MoHE 2019). 

 

Institution Type  No. of Institutions  Affiliation  

Public University 1 Semi-Independent 

Private University 8 MoHE 

Public College/Institute 48 MoHE (7), CBO (1), MoMP (15), MOH (17), 

MOD (5), ROP (1), MARA (1), DRC (1) 

Private College 19 MoHE (17), MoMP(1), MOH (1) 

Total: 76  

MoHE: Ministry of Higher Education, CBO: Central Bank of Oman, MOD: Ministry of Defense, MOH: Ministry of Health, ROP: 

Royal Oman Police, MoMP: Ministry of Manpower, MARA: Ministry of Awqaf and Religious Affairs, DRC: Diwan of Royal Court. 

Table 2.9: Types and number of HEIs in Oman. 
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It is likely that HEIs under the jurisdiction of one authority implement the same solution or 

system. Examples are presented in Table 2.10 such as Colleges of Applied Sciences and 

Colleges of Technology. 

 

Under the Jurisdiction of Higher Education Institutions No. of 

Institutions  

Independent Sultan Qaboos University (Government) 1 

Ministry of Higher 

Education 

Colleges of Applied Sciences (Government) 

 

Private Universities 

Private Colleges 

6 

 

8 

17 

Ministry of Manpower Higher College of Technology (Government) 1 

 Colleges of Technology (Government) 6 

 Vocational Colleges (Government) 8 

Ministry of Health Nursing Institutes (Government) 11 

 Health Science Institutes and Colleges 

(Government) 

6 

Ministry of Defense Sultan Qaboos Air Academy 

Command and Staff College 

Air Force Technical College 

Institute of Topographical Sciences 

Military Technical College 

 

 

5 

Table 2.10: Examples of Government and private HEIs in the Sultanate of Oman. 

 

 

2.5   CULTURAL INFLUENCES 

This section sheds the light on the importance of incorporating culture and related issues into 

systems or technologies. It also highlights the possible cultural issues within collaborative VLE 

and their consequences in such an environment. 
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2.5.1   INTRODUCTION 

Oman as a developing country is different from any developed country in terms of culture, 

economy, religion, and educational system. This will provide a good opportunity for examining 

the influence of national culture on the use of a CBCVLE. 

The different attitudes towards any aspect of our life as stated by Zivkovic and Zivkovic (2017), 

is the result of behaviour and values shaped by the cultures. Therefore, the local culture in 

every society plays a critical role either in welcoming the newcomer of technology or delaying 

its progress. The users of any VLE are intended to be members of the local community within 

which thoughts, beliefs, ideas, stories, images, customs and traditions are ultimately 

embraced by the majority of people. Therefore, cultural aspects can be barriers to acceptance 

and the use of VLE tools. This is while some other cultural factors may encourage users to 

utilise such an environment. Local language, for example, can be a common barrier for 

communities to accept a new technology. Olaniran et al. (2010) argue that cultural factors 

ǎǳŎƘ ŀǎ ŎǳǎǘƻƳǎ ŀƴŘ ǘǊŀŘƛǘƛƻƴǎ Ŏŀƴ ƛƴŎǊŜŀǎŜ ǳǎŜǊΩǎ ǳƴŎŜǊǘŀƛƴǘȅ ƛƴ ǊŜǎǇŜŎǘ ƻŦ ±[9ǎΦ ¢Ƙerefore, 

these cultural factors should be considered when designing VLEs. 

Some cultural aspects in the West such as movies and music have been adopted by fans from 

other cultures (Leadbeater 2010). However, the Eastern culture and particularly in Oman 

including religion, language and family beliefs, values, customs and traditions and practices 

should be taken into account. Additionally, Oman can be considered as a conservative society 

(Culture Trip 2019) whereas Omanis have kept their national culture with very little influence 

affecting it by neighbouring countries. Having this conservative environment, we can say that 

the local culture of Oman is expected to have a significant impact over the use of a CBCVLE. In 

a study conducted by Castro (2016), cultural differences such as time zone and languages were 

further highlighted by several participants as the most relevant issues in collaboration. 

This section explores the extent to which the local culture in the world in general and in Oman 

in particular can affect acceptance and the use of a CBCVLE. One can anticipate that 

considering cultural influences will produce more culturally aware CBCVLE. 

 

2.5.2   DEFINITIONS 

The literature is rich with definitions for culture as authors/writers look at it from different 

perspective. Here are some definitions: 

Edward Tylor is considered the author who provided the first definition of culture in terms of 

ŀƴǘƘǊƻǇƻƭƻƎȅΥ ό±ŀǘǊŀǇǳ ŀƴŘ {ǳǘƘŜǊǎ нллтύ άculture or civilization, taken in its wide 

ethnographic sense, is that complex whole which includes knowledge, belief, art, morals, law, 
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custom, and other capabilities and habits acquired by man as a member of societyέ ό¢ȅƭƻǊ 

1920, p.1). 

One of the most common definitions for culture used ƛƴ ƭƛǘŜǊŀǘǳǊŜ ƛǎΥ άCulture is the collective 

programming of the mind which distinguishes the members of one group or society from those 

of anotherέ όIƻŦǎǘŜŘŜ мфупΣ ǇΦ унύΦ !ƴƻǘƘŜǊ ŎƻƳǇƭŜƳŜƴǘŀǊȅ ŘŜŦƛƴƛǘƛƻƴ ƛǎ ƎƛǾŜƴ ōȅ [ŜŀŘōŜŀǘŜǊ 

όнлмлΣ ǇΦ орύ άCulture is our ever-evolving store of images, texts and ideas through which we 

make sense and add meaning to our worldΦέ  

Lƴ ŀŘŘƛǘƛƻƴΣ wƻōōƛƴǎ όнллуΣ ǇΦмлύ ǎǘŀǘŜǎ ǘƘŀǘ άAnthropologists have noted that culture consists 

of all learned beliefs and behaviors, the rules by which we order our lives, and the meanings 

that human beings construct to interpret their universes and their place in themέΦ CǳǊǘƘŜǊΣ 

άCulture represents the beliefs, ideologies, policies, practices of an organizationέ όa{D нлмуύΦ 

Figure 2.7 shows the potential components of culture as highlighted by literature (Hofstede 

1984; Hofstede 2007; Khan Academy 2018; MSG 2018; Robbins 2008; Tylor 1920; Weinberger 

et al. 2007). The various aspects shown in Figure 2.7 indicate the importance of culture in 

ƛƳǇƭŜƳŜƴǘƛƴƎ ŀƴȅ ǇǊƻƧŜŎǘ ŀǎ ƛǘ ǘƻǳŎƘŜǎ ŜǾŜƴ ǘƘŜ ǇŜƻǇƭŜΩǎ ōŜƭƛŜŦǎ ŀƴŘ ōŜƘŀǾƛƻǳǊΦ For the 

context of this research, all the above definitions have been adopted. 

 

Figure 2.7: Components of culture. 

 

2.5.3   CULTURAL ISSUES 

It is not only that HEIs procure VLEs to serve and enhance the educational activities and 

experience, but various issues must be taken into consideration. Cultural issues among others 

are anticipated to form barriers/obstacles for the utilisation of collaborative VLE. Hofstede 
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(1984) states that it is not necessarily that a philosophy which is developed for one local 

culture would fit another. Culture shapes our life and interests and we find ourselves attached 

to it (Leadbeater 2010). Therefore, to some extent, the use of a CBCVLE can be affected by 

cultural influences. This is supported by the fact that all VLE tools employed by HEIs in Oman 

are imported and not specifically designed to suite Omani culture. As stated earlier in Chapter 

2, HEIs in Oman are primarily using Moodle and Blackboard for their VLEs. Blackboard 

(Blackboard 2017) is a commercial software which comes as a closed package and cannot be 

modified by clients. Moodle (Moodle 2017) on the other hand, is a set of open source VLE 

ǘƻƻƭǎ ǿƘƛŎƘ Ŏŀƴ ōŜ Ŧǳƭƭȅ ŎǳǎǘƻƳƛǎŜŘ ǘƻ ǘƘŜ I9LΩǎ ƴŜŜŘǎ ƛƴŎƭǳŘƛƴƎ ŎǳƭǘǳǊŀƭ ǊŜǉǳƛǊŜƳŜƴǘǎΦ 

There is no doubt ǘƘŀǘ ƻƴŜΩǎ ŎǳƭǘǳǊŜ Ŏŀƴ ōŜ ŀ ōŀǊǊƛŜǊ ǘƻ ŀŎŎŜǇǘ ƻǊ ǊŜƧŜŎǘ ŀ ǎȅǎǘŜƳ ƻǊ ŀ ǎŜǊǾƛŎŜ 

which is originally designed for people with a different culture. 

άIn much of the world young consumers want Western brands. In some parts of 

the world the new cool is to reject them in favour of traditionέ ό[ŜŀŘōŜŀǘŜǊ нлмлΣ 

p. 43). 

Cultural diversity can be identified by, but not limited to, national culture, ethnicity, language, 

gender, age (Cox 1994 cited by Oetzel 2001). The local language plays a crucial factor for 

pushing a project or a program to succeed. An example from the Kenyan County, Kitui, was 

expressed by Nthiga and Fender (2015) where the local language was used rather than English 

in a government project. It showed that the response through Short Message Service (SMS) 

from residents was greatly increased. Hiring a local translator of a destination language will 

guarantee transference of the exact information and message regardless of conceptual 

differences of the two cultures. Furthermore, this will ensure avoiding misrepresentation of 

information (Courage and Baxter 2005). 

Research has shown that certain thoughts can be considerably different within one language 

than in another (Khan Academy 2018) in terms of the design of VLE tools. Therefore, we 

cannot expect users in HEIs whom mother language is Arabic to achieve their educational 

goals in the same manner compared to those who are English native speakers. Khan Academy 

(2018) also asserted that our native language highly affects the way we think. 

GALA (20муύ ŘŜŦƛƴŜǎ ƭƻŎŀƭƛǎŀǘƛƻƴ ŀǎΥ άThe process of adapting a product or content to a specific 

locale or market. The aim of localization is to give a product the look and feel of having been 

created specifically for a target market, no matter their language, culture, or locationέΦ IŜƴŎŜΣ 

GALA (2018) considers translation as one step within the localisation process beside others 

such as adapting content and graphics, adapting design and layout, employing local units and 

measures, and addressing local regulations. Web localisation is described by Sandrini (2005) 
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as a challenge in using websites while Valcheva et al. (2015) emphasises the ease of 

localisation as one of required features in collaborative VLE.  

Google Maps (Google 2019) demonstrates a good and popular example of cloud-based 

collaborative navigation tool. It is an evolving application where users have the chance to 

participate in adding new locations, suggest modification, upload images, give reviews, and 

collaborate globally. Figure 2.8 ǎƘƻǿǎ ŀ ƳŀǇ ƻŦ aǳǎŎŀǘΣ hƳŀƴ ǿƘŜǊŜŀǎ ǘƘŜ ǳǎŜǊǎΩ 

contributions serve for the localisation of the map. 

 

Figure 2.8: Google Maps, an example of partial localisation of a cloud-based collaborative tool (Google 
2019). 

The potential end users of Google Maps, for example, cannot be expected to ultimately use 

the app if the text in it is written only in English. Additionally, not all users have the same 

English language skills that may consider adequate to navigate the English version of the map. 

However, the localisation in this case (use of local language such as Arabic) attract many users 

to select the app among other apps. This localisation is not only about translating names of 

cities, roads and locations into the Arabic language, but rather it combines other issues such 

as traffic signs, alerts, voice navigation, images, landmark guidance and the user interface. 

Another cloud-based collaborative service is Wikipedia (Wikipedia 2019) which consists of 

millions of articles in several languages. Different versions of this Encyclopedia are extremely 

localised to meet specific cultures and languages. Figure 2.9 shows the entirely different 

articles presented in the homepage of both English and Arabic versions which reflect the 

target audience cultures and interests. Although some articles have translated versions into 

other languages, however, articles in Arabic, for example, may not have an English version and 
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vice versa. This is due to various reasons such as the nature of the article, subject, popularity 

etc. 

 

 

Figure 2.9: Localisation of Wikipedia, English and Arabic versions (Wikipedia 2019). 

 

Sun (2016) argues that a religion is the lead and the root of a culture. Hence, one cannot 

ƴŜƎƭŜŎǘ ǘƘŜ ǊŜƭƛƎƛƻƴΩǎ ƛƳǇŀŎǘ ŀƴŘ ŘƻƳƛƴŀǘƛƻƴ ƻƴ ŎǳƭǘǳǊŀƭ ŀǎǇŜŎǘǎ ƻŦ ŀ ǎƻŎƛŜǘȅΦ Lƴ a Muslim 

society like Oman, the actions, beliefs and habits of some foreigners who visit the country may 

contradict with local religious values and instructions. It cannot be expected that, for example, 

assigning a female student with male students and vice versa is acceptable in HEIs in Oman. 

Whilst others may disapprove a male student contacting a female student who is not a close 

member of their family. This may be religiously considered unacceptable action. 

!ƘǳƧŀ ŀƴŘ ¢ƘŀǘŎƘŜǊ όнллрΣ ǇΦпооύ ǎǘŀǘŜ ǘƘŀǘ άcultural and social factors influence how men 

and women view themselves in relation to their workέΣ ǘƘŜǊŜŦƻǊŜΣ ǎƻƳŜ ŎƻǳƴǘǊƛŜǎ ƘŀǾŜ 

masculine tendencies compared to others that tend to be more feminine societies. 

In a conservative society like Oman, people respect their values and traditions which are 

inspired by Islam as a religion (Culture Trip 2019; Worrall 2012; McColl 2014). The originality 

and uniqueness are part of the personality of Omanis which are also supported by their beliefs, 

habits, customs and traditions. As a Muslim society, Omanis show a huge respect to women 

ŀƴŘ ŘƻƴΩǘ ŀƭƭƻǿ ǎǘǊŀƴƎŜǊǎ ǘƻ ŜǾŜƴ ǘŀƭƪ ǘƻ ǘƘŜƳ ƛƴ ŀƴȅ ǳƴŀŎŎŜǇǘŀōƭŜ ǿŀȅ (Culture Trip 2019). 

The religion and tribal structures are behind the conservativity of this young population 

society (Worrall 2012). 
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άThe patriarchal state, however, fails to recognize the transformative power of women's 

contemporary behavior, which pushes the definition of "accepted" or "traditional" 

behavior beyond that found in official documents and local and regional legislation, with 

their largely male audienceέ ό/Ƙŀǘǘȅ нлллΣ ǇΦнпмύΦ 

The masculine power supported by the local culture seems to impose itself in various ways of 

daily life in Oman. Although it is decreasing over the years, however, it can be noted that the 

potential effects can perceived differently from one region to another in the country. 

/Ƙŀǘǘȅ όнлллύ ƘƛƎƘƭƛƎƘǘŜŘ ŀƴ ŜȄŀƳǇƭŜ ƻŦ ǘǊŀŘƛǘƛƻƴǎΩ ŜŦŦŜŎǘǎ ƻƴ ǘƘŜ hƳŀƴƛ ǎƻŎƛŜǘȅΦ !ŦǘŜǊ ŀ ŦŜǿ 

years of opening Sultan Qaboos University (SQU) in 1986 and admitting students into the 

College of Engineering in, female students were suddenly banned from attending or 

continuing in that College. There was a pressure from some local groups of the society with 

the reason that such a field of study is not culturally appropriate for women. Consequently, 

most female students were forced to move to other schools. 

Hofstede (2014) emphasises the role of family in the feminine society compared to masculine 

society: 

άIn feminine society people try to balance family and work. In masculine societies the 

work clearly prevails over the family and work is an acceptable excuse to neglect the 

familyέ όIƻŦǎǘŜŘŜ нлмпύΦ 

The role of family in a conservative society cannot be neglected especially with the clear 

support from the religious instructions that requires the one to obey and serve their parents 

for the sake of God. This can be seen when one member helps other members in the family, 

and sometimes some commitments such as work, or study may be postponed due to a family 

emergency case. 

As in any medium of technology, some users may misuse it intentionally or accidentally. 

Having implemented a VLE, an HEI would expect their users to use all available tools for 

educational purposes only. However, this cannot be guaranteed as we cannot assume all users 

will follow the regulations and use the tools accordingly. 

The local community may consider some jobs appropriate for women, and therefore, female 

staff may be able to contact males. University/College teachers, Nurses and bank staff among 

others are examples of careers that are culturally accepted even with reservations by some 

local people. 

Oetzel (2001) indicates that members in a multicultural group use different communication 

styles which may differ or contradict with those that other members may have. Therefore, it 
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can be assumed that one cannot guarantee appropriate or consistent types of communication 

and consequently expect the nature of communication to be clear between members of a 

collaborative group. 

In regard to personal differences, Morris and Venkatesh (2000) claim that age differences have 

been significantly important to researchers. Morris and Venkatesh (2000) argue that different 

age groups are cross-culturally labelled differently which indicates the perception of local 

community of age groups. According to Morris and Venkatesh (2000), taking cultural factors 

into consideration when approaching new technology might help to eliminate the difficulties 

faced by older users. 

Younger users tend to show a greater tendency towards technology (Venkatesh et al. 2012). 

Moreover, unlike elderly people, the teenagers and young adults are anticipated to absorb 

new technologies. This is supported by the number of the new generation who embrace 

mobile devices (O'Dea 2019) and deal with ever changing applications and games. In regard 

to VLEs, one may anticipate the same advantage but in fact other issues such as digital divide 

and ICT knowledge gap may be present and have an effect on their use and acceptance. 

Publishers monetize the delivery of their web-based content and applications where 

advertisers pay them based on the total number of impressions (Goldstein et al. 2013). Users 

browsing a website or using a mobile application may be annoyed by advertisements 

interrupting their browsing continuously when using these free services. Users in HEIs are 

expected to employ some 3rd party content in their teaching and learning activities. Therefore, 

ǎƻƳŜ ŀŘǾŜǊǘǎΩ ŎƻƴǘŜƴǘ Ƴŀȅ ŎƻƭƭƛŘŜ ǿƛǘƘ ǘƘŜ ǊŜƭƛƎƛƻƴΣ ǾŀƭǳŜǎΣ ŎǳǎǘƻƳǎ ŀƴŘ ǘǊŀŘƛǘƛƻƴǎΦ !ǎ ŀ 

result, some users may not rather use these tools as their cultural values are not considered. 

This is asserted by Goldstein et al. (2013) who argue that annoying adverts would decrease 

the number of users visiting a website. Unsolicited advertising is classified by Jayasena (2012) 

as a risk and a limitation of cloud computing. Although currently there are no tools capable of 

fully blocking them, there is a possibility that future tools will be able to block them. 

ά{ƻŎƛŀƭ ƭƻŀŦƛƴƎέ ǿŀǎ identified culturally by Tsaw et al. (2011) as a challenge that have effects 

on collaborative learning where some members tend to show less efforts within a group. A 

study by Gabrenya et al. (198р) indicated that less social loafing was exhibited by Chinese 

students compared to American students. Female students recorded less social loafing than 

ƳŀƭŜ ǎǘǳŘŜƴǘǎ ŀŎǊƻǎǎ ŎǳƭǘǳǊŜǎΦ ¢ƘŜǊŜŦƻǊŜΣ ŀ ƭƛƴƪ Ŏŀƴ ōŜ ŦƻǳƴŘ ōŜǘǿŜŜƴ ƎŜƴŘŜǊ ŀƴŘ ƳŜƳōŜǊǎΩ 

behaviour within a collaborative group. 

Collis (1985) cited by Ahuja and Thatcher (2005) claims that gender differences generated by 

cultures start at a young age affecting attitudes towards computers. Additionally, Straub 
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όнлллύ ŎƛǘŜŘ ōȅ !ƘǳƧŀ ŀƴŘ ¢ƘŀǘŎƘŜǊ όнллрΣ ǇΦпооύ ǎŀǘŜǎ ǘƘŀǘ άgender-related differences and 

stereotypes can be strong enough to create predetermined communication styles that are 

expected of women and men in many societiesέΦ 

Insufficient English language skills are highlighted by participants in a study by Popov et al. 

(2012) as the most important challenge facing the members of cross-cultural collaborative 

groups in learning. Again, it can be concluded that the language plays a crucial role in 

collaborative VLEs. Hence, this might be the case in HEIs in Oman where students, for example, 

are forced by the education system to use English in VLE including courses materials and 

communications. 

wŜƎŀǊŘƛƴƎ ǘƘŜ ƎŜƴŘŜǊΣ ƛǘ ƛǎ ŀƴǘƛŎƛǇŀǘŜŘ ǘƘŀǘ ǘƘŜǊŜ ŀǊŜ ǎƻƳŜ ŘƛŦŦŜǊŜƴŎŜǎ ōŜǘǿŜŜƴ ƎǊƻǳǇΩǎ 

members when collaborating online in terms of cultural background. Popov et al. (2012) 

stated that heterogeneous group composition was emphasised by students as an important 

ŎƘŀƭƭŜƴƎŜ ǿƛǘƘƛƴ ǘƘŜƛǊ ŎƻƭƭŀōƻǊŀǘƛǾŜ ŜƴǾƛǊƻƴƳŜƴǘΦ tƻǇƻǾ Ŝǘ ŀƭΦ όнлмпύ ŀƭǎƻ ǎǘŀǘŜŘ ǘƘŀǘ ǿƻƳŜƴΩǎ 

overall perceptions of collaborative learning are negatively affected by the diversity of 

culturalƭȅ ŘƛŦŦŜǊŜƴǘ ƎǊƻǳǇΩǎ ƳŜƳōŜǊΦ tƻǇƻǾ Ŝǘ ŀƭΦ όнлмоύ ŜƳǇƘŀǎƛǎŜ ǘƘŀǘ ƳƛǎǳƴŘŜǊǎǘŀƴŘƛƴƎǎ 

and coordination difficulties are noticeable in mixed-culture collaborative groups. 

Chatty (2000) argued that women in Oman are under the influence of their husbands and 

fathers where cultural constrains may influence whether gender separation can be adopted. 

Even though there was a considerable decrease in gender segregation in many public and 

private institutions during the last two decades, still this partially exists in most hospitals and 

schools. This masculine domination is anticipated to have a negative impact on the overall use 

of a CBCVLE particularly by female students.  

wŜǎŜŀǊŎƘ Ƙŀǎ ǎƘƻǿƴ ǘƘŀǘ άŀƎŜ ŀƴŘ ƎŜƴŘŜǊ ǊŜŦƭŜŎǘ ǇŜƻǇƭŜΩǎ ŘƛŦŦŜǊŜƴŎŜǎ ƛƴ ƛƴŦƻǊƳŀǘƛƻƴ 

processing (i.e., cue perception and processing process) that in turn can affect their reliance 

on habit to guide behaviorέ ό±ŜƴƪŀǘŜǎƘ Ŝǘ ŀƭΦ нлмнΣ ǇΦмсрύΦ !ǎ ŘƛǎŎǳǎǎŜŘ ŜŀǊƭƛŜǊ ƛƴ ǘƘƛǎ ǎŜŎǘƛƻƴΣ 

the conservative culture of the Omani community partially limits female involvements in HEIs. 

Apart from collaborative activities, video recorded lectures, for example, would by opposed 

by female students. They may show some levels of resistance and hesitation to collaborate in 

this context. Consequently, less efforts may be made by female students and possibly some 

of the features of VLE may be partially used or even disabled. 

tƻǇƻǾ Ŝǘ ŀƭΦ όнлмоΣ ǇΦпрύ ŀǊƎǳŜ ǘƘŀǘ άLong-term residence in a foreign country can be assumed 

to create at least some cultural assimilation towards the host cultureέΦ IƻǿŜǾŜǊΣ ǘƘƛǎ 

argument may not be applicable to the context of this research as the vast majority of students 
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are residing in the local HEIs. However, it may apply to faculty members who are mostly non-

Omanis and have a different culture. 

 

2.5.4   (/&34%$%ȭ3 #5,452!, $)-%.3)/.3 

IƻŦǎǘŜŘŜΩǎ ŎǳƭǘǳǊŀƭ ŘƛƳŜƴǎƛƻƴǎ ƛƴŎƻǊǇƻǊŀǘŜ ǎƛȄ ƳŜŀǎǳǊŜǎ ŀǎ ŦƻƭƭƻǿǎΥ όмύ tƻǿŜǊ 5ƛǎǘŀƴŎŜ LƴŘŜȄ 

(PDI), (2) Individualism versus Collectivism (IDV), (3) Masculinity versus Femininity (MAS), (4) 

Uncertainty Avoidance Index (UAI), (5) Long Term Orientation versus Short Term Normative 

Orientation (LTO) and (6) Indulgence versus Restraint (IND) (Hofstede 2018b). 

 

Figure 2.10Υ /ƻǳƴǘǊȅ ŎƻƳǇŀǊƛǎƻƴ ǳǎƛƴƎ IƻŦǎǘŜŘŜΩǎ ŎǳƭǘǳǊŀƭ dimensions for people in four countries 
(Hofstede 2018b). 

Figure 2.10 ǇǊŜǎŜƴǘǎ ŀ ŎƻǳƴǘǊȅ ŎƻƳǇŀǊƛǎƻƴ ǳǎƛƴƎ IƻŦǎǘŜŘŜΩǎ ŎǳƭǘǳǊŀƭ ŘƛƳŜƴǎƛƻƴǎ ōŜǘǿŜŜƴ ŦƻǳǊ 

neighbouring countries; Kuwait, Qatar, Saudi Arabia, and the United Arab Emirates. Oman was 

excluded from the six dimensions. 

In countries with a high-power distance, users tend to have fears to become involved with 

technology systems which they consider as a threat to their traditional methods (Olaniran et 

al. 2012). This is due to their local customs, traditions, values and possibly social habits. 

Hofstede cultural dimensions cannot be used in the context of this research due to the 

exclusion of Oman in his studies from the six dimensions. Moreover, applying the results of 

the six dimensions for any neighbouring country on Oman will be ultimately inaccurate as any 

geographically close countries could be, as stated by Zivkovic and Zivkovic (2017), may be 

different in relation to their economy and global competitiveness. 
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2.5.5   CULTURE AND TECHNOLOGY 

¢ƘŜ ŜƳŜǊƎƛƴƎ ǘŜŎƘƴƻƭƻƎƛŜǎ ŘǳǊƛƴƎ ǘƘŜ ƭŀǎǘ ǘǿƻ ŘŜŎŀŘŜǎ ƘŀǾŜ ƛƳǇŀŎǘŜŘ ǳǎŜǊΩǎ ǇŜǊŎŜǇǘƛƻƴǎΦ 

These, for example, include e-commerce, e-learning, mobile technologies, and the Internet 

(Wheeler and Keegan 2009). 

The implementation of a Western technology or a web-based application in a culturally 

different country is considered as invasion to the local cultural values and traditions (Olaniran 

et al. 2010). Urevbu (1997) outlines the nature of relationship between culture and technology 

whereas the local culture of a region affects any development of technology as well as the 

changing technological culture. Burley (2010) states the reversible relationship between 

culture and technology where any evolvement of culture is affected by the advances of 

technology while the former contributes to shape a new technology. Hence, culture and 

technology shape and create one another (TEDx Talks 2012). 

Neglecting culture can be described as pushing a rock up to a hill as technological tools and 

ŎǳƭǘǳǊŜ Ƴŀȅ ƴƻǘ ōŜ ŎƻƴǎƛǎǘŜƴǘΦ ¢ƻƻƭǎ ōǳƛƭǘ ŦƻǊ ƻƴŜ ŎǳƭǘǳǊŜ ŘƻƴΩǘ ƳŜŀƴ ǘƘŀǘ ǘƘŜȅ ǿƛƭƭ ōŜ 

accepted by another culture (The New Stack 2018). Furthermore, Lacort (2016) asserts that a 

fellow citizen of a region or a country would be the best to identify local problems and provide 

solutions accordingly. Additionally, the provision of collaborative activities in online learning 

is highly recommended to initiate the social interaction in VLE (Zhu et al. 2009). 

Macfadyen (2006) asserts that users in communications bring their behavioural cultural 

practices when contacting others online. Therefore, contradiction with other cultural 

practices is anticipated. Hence, users online and collaborative activities should be culturally 

tailored (Zhu et al. 2009) to avoid collision with local norms and values. 

 

2.5.6   PREVIOUS STUDIES AND RESEARCHES 

The existing research has focused on different aspects of cultural influences within 

collaborative learning such as: culturally homogeneous and heterogeneous groups in regards 

to age, gender, and ethnicity (Oetzel 2001, p.19), cultural differences in argumentative 

knowledge construction (Weinberger et al. 2007), culturally heterogeneous groups within 

computer-supported collaborative learning (CSCL) (Popov et al. 2012; Popov et al. 2019; Zhu 

et al. 2009), cultural challenges in collaborative learning (Olaniran et al. 2010; Popov et al. 

2012; Popov et al. 2014), effect of culture and gender on collaborative group members 

behaviour (Gabrenya et al. 1985; Tsaw et al. 2011), collaboration in culturally mixed groups 

όtƻǇƻǾ Ŝǘ ŀƭΦ нлмоύΣ ŎǳƭǘǳǊŀƭƭȅ ƳƛȄŜŘ ƎǊƻǳǇΩǎ ƳŜƳōŜǊǎ ǳǎƛƴƎ ǘƘŜ ŎƻƭƭŀōƻǊŀǘƛƻƴ ǎŎǊƛǇǘ όtƻǇƻǾ Ŝǘ 
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al. 2013). Most of these studies are cross-cultural based, but their focus is different to this 

research.  

Zhu et al. (2009) conducted a study with an experiment to measure how two culturally 

different groups perceive online collaborative learning. The experiment investigated a Flemish 

group (N=217) at a Belgian University and a Chinese group (N=165) at Beijing Normal 

University. The results confirm that the first group perceived the target environment more 

positively than the second group. Therefore, cultural factors have a crucial impact on the 

ǳǎŜǊΩǎ ǇŜǊŎŜǇǘƛƻƴ ǿƛǘƘ ǊŜƎŀǊŘ ǘƻ ƻƴƭine collaborative learning. The study recommended that 

special consideration should be given during the design and implementation of VLEs across 

cultures. 

Olaniran et al. (2010) examined cross cultural challenges in the implementation of Web Based 

Instructƛƻƴ ŦƻǊ ŎƻƭƭŀōƻǊŀǘƛǾŜ ƭŜŀǊƴƛƴƎΦ ¢ƘŜƛǊ ǎǘǳŘȅ ŜƳǇƭƻȅŜŘ IƻŦǎǘŜŘŜΩǎ ŎǳƭǘǳǊŀƭ ŘƛƳŜƴǎƛƻƴǎ 

ŀƴŘ ǇŜǊŎŜǇǘƛƻƴǎ ƻŦ ŎǳƭǘǳǊŜ ŀƴŘ ǘŜŎƘƴƻƭƻƎȅΦ Lǘ ŀƭǎƻ ŎƻǾŜǊŜŘ ƭŀƴƎǳŀƎŜ ōŀǊǊƛŜǊǎ ŀƴŘ ǳǎŜǊΩǎ 

cultural preferences. The study pointed out that if cultural factors are not considered, the 

users will face distraction, discouragement, unwillingness and even rejection of the whole 

technology. 

Khashman and Large (2012) studied some design characteristics of 100 governmental Web 

Portals of 10 Arabian countries including Oman using HofstŜŘŜΩǎ ŎǳƭǘǳǊŀƭ ŘƛƳŜƴǎƛƻƴǎΦ ¢ƘŜ 

study conducted content analysis to investigate similarities and differences between the 

ǎŜƭŜŎǘŜŘ ǎŀƳǇƭŜ ƻŦ ǿŜōǎƛǘŜǎΦ ¢ƘŜ ǎǘǳŘȅ ŎƻƴŎƭǳŘŜŘ ǘƘŀǘ IƻŦǎǘŜŘŜΩǎ ŎǳƭǘǳǊŀƭ ŘƛƳŜƴǎƛƻƴǎ Řƻ ƴƻǘ 

reflect the design features of user interfacŜǎ ƻŦ ǘƘŜǎŜ ǿŜōǎƛǘŜǎΩ ƛƴǘŜǊŦŀŎŜǎΦ 

Popov et al. (2012) examine possible challenges in multicultural student groups in HEIs and 

how students culturally perceive the challenges. Students (N=141) from 40 different countries 

ƘŀǾŜ ǊŀƴƪŜŘ ǘƘŜ ŎƘŀƭƭŜƴƎŜǎΦ άInsufficient English language skillsέ ŀƴŘ άstudents not 

communicatingέ ǿŜǊŜ ǘƘŜ Ƴƻǎǘ ƛƳǇƻǊǘŀƴǘ ŎƘŀƭƭŜƴƎŜǎ ǊŀǘŜŘ ōȅ ǎǘǳŘŜƴǘǎΦ Lǘ ǿŀǎ ŎƻƴŎƭǳŘŜŘ ǘƘŀǘ 

ǎǘǳŘŜƴǘΩǎ ǇŜǊŎŜǇǘƛƻƴ ƻŦ ǘƘŜ ƛƳǇƻǊǘŀƴŎŜ ƻŦ ŎƘŀƭƭŜƴƎŜǎ ŀǊŜ ƛƳǇŀŎǘŜŘ ōȅ ǘƘŜƛǊ ŎǳƭǘǳǊŀƭ 

background. 

Another study conducted by Popov et al. (2014) employed a mixed method approach to 

ƛƴǾŜǎǘƛƎŀǘŜ ǘƘŜ ǎǘǳŘŜƴǘǎΩ ǇŜǊŎŜǇǘƛƻƴ ǿƛǘƘƛƴ /{/[Φ ¢ƘŜ ǎŀƳǇƭŜ ƛƴŎƭǳŘŜǎ рс 5ǳǘŎƘ ŀƴŘ сп 

ƛƴǘŜǊƴŀǘƛƻƴŀƭ ǎǘǳŘŜƴǘǎΦ ¢ƘŜ ǊŜǎǳƭǘǎ ƛƴŘƛŎŀǘŜ ǘƘŀǘ ǘƘŜ ǎǘǳŘŜƴǘǎΩ ǇŜǊŎŜǇǘƛƻƴ ƻƴ ŎƻƭƭŀōƻǊŀǘƛǾŜ 

learning was affected by intercultural students who were members in the same group. 

Moreover, female students had a more negative perception for collaborating online in cross-

cultural learning groups. Therefore, culture can have an effect on students on how to manage 

their collaborative learning virtually and interculturally. 



50 
 

The above studies in general have adopted several approaches to investigate cultural effects. 

However, those studies have not directly addressed some cultural influences and challenges 

such as family influence, attitude, occupational position of users, VLE content including 

commercial adverts, and the religion. In fact, Popov et al. (2012) have considered both cultural 

and non-cultural challenges in the way that the study comprised a combination of challenges 

encapsulated in a cultural context. Popov et al. (2014) focused only on investigating challenges 

affecting collaborative learning groups that include diverse cultural background of associated 

members. Accordingly, this thesis investigates various cultural influences pursued by 

literature as well as the views of the delegate users in HEIs.  

 

2.6   CHAPTER SUMMARY 

This chapter discussed various concepts of this research including cloud computing, virtual 

learning environment, collaborative VLE, the Omani context, and cultural influences. Examples 

of cloud services and applications in education were discussed and challenges and concerns 

were highlighted. Brief information about collaborative VLEs was given while more details will 

be presented in Chapter 3. Relevant definitions related to this research were stated and 

features of cloud computing and VLE were explained. The chapter also outlined the status of 

cloud computing in Oman as well as HEIs. Finally, culture was emphasised as a very important 

feature in respect of a collaborative environment and issues that may have an impact on the 

use of a CBCVLE were discussed. 
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CHAPTER 3: CLOUD-BASED COLLABORATIVE VLE 

This chapter focuses on the literature review of the core concepts of this research. It discusses 

differences between traditional and cloud-based VLEs. It then focuses on the capabilities of 

collaborative VLE, cƻƭƭŀōƻǊŀǘƛǾŜ ǘƻƻƭǎ ŀƴŘ ǊŜǎƻǳǊŎŜǎ ŀǎ ǿŜƭƭ ŀǎ ǳǎŜǊǎΩ ǇŜǊŎŜǇǘƛƻƴ ƻŦ 

ŎƻƭƭŀōƻǊŀǘƛǾŜ ŜƴǾƛǊƻƴƳŜƴǘΦ ¦ǎŜǊǎΩ ŜȄǇŜǊƛŜƴŎŜ ŀƴŘ ŜȄǇŜŎǘŀǘƛƻƴǎ ŀǊŜ ŀƭǎƻ ŘƛǎŎǳǎǎŜŘ ŀƴŘ ǘƘŜƛǊ 

ŜŦŦŜŎǘǎ ƻƴ ǘƘŜ ǳǎŜǊǎΩ ŀǘǘƛǘǳŘŜ ǘƻǿŀǊŘ ǳǎƛƴƎ ŀƴŘ ŀŎŎŜǇǘƛƴƎ ŎƻƭƭŀōƻǊŀǘƛǾŜ ±[9ǎ ŀǊŜ ƛƴǾŜǎǘƛƎŀǘŜŘΦ 

Finally, concerns, challenges and factors that may affect the utilisation of this collaborative 

environment are identified and discussed. 

 

3.1   INTRODUCTION 

The traditional VLE, nowadays, may be implemented in almost every HEI (Subramanian et al. 

2014), but the question raised is the extent to which collaborative learning is supported by 

VLE tools. It is expected that HEIs would support collaborative activities in their academic 

programs, however, it is debatable whether users can find the tools and applications provided 

supportive and suitable to use for their education. 

The nature of VLE would be an important factor towards attracting students and teachers to 

explore most of the collaborative activities available for them. Unsurprisingly, both teachers 

and students would expect more than are available to which they lack specific requirements 

that would be beneficial if exist. For instance, mobile application to access VLE if does not exist 

is required by users to be implemented. 

Challenges surrounding this environment are anticipated and can be managed by HEIs to 

facilitate a hassle-free collaborative VLE. Cultural influences as well as other challenges may 

limit the use of such environment. For example, some users may be reluctant to accept a 

global tool or application that has no support provided for localisation. 

Universities and colleges require a collaborative cloud service which investigates challenges 

such as risk, security, and governance as well to decide which academic activities would be 

best available on the cloud (Educause and Nacubo 2010). Such challenges apparently exist in 

every organisation and should be analysed and treated carefully to achieve a stable 

implementation of cloud computing. 

In their study, Sinex and Chambers (2013) implemented Google Drive spreadsheets and forms 

to invoke online collaboration between chemistry students during lab experiments. They also 

ŀŘƻǇǘŜŘ DƻƻƎƭŜ /Ƙŀǘ ǿƛǘƘƻǳǘ ǘƘŜ ƴŜŜŘ ŦƻǊ ǎǘǳŘŜƴǘǎΩ ǊŜƎƛǎǘǊŀǘƛƻƴΦ ¢ƘŜ ŜȄǇŜǊƛƳŜƴǘŀƭ Řŀǘŀ ŀǊŜ 

gathered collaboratively and entered by the teacher in a Google Spreadsheet which can be 
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downloaded and analysed whenever required. In such an environment, a student would be 

more encouraged to be involved in collaborative activities including anonymous participations 

ƛƴ ƻƴƭƛƴŜ ŦƻǊǳƳǎΩ ŘƛǎŎǳǎǎƛƻƴǎ ƻǊ Ŏhats. 

The most important feature of using cloud-based applications and tools is that it highly 

supports collaboration and sharing files and documents between users in HEIs (Al-Zoube et al. 

2010). Google Docs for example, facilitate collaborative editing between students and 

researchers and eliminate any difficulties that were exist in traditional system. Heaton-

Shrestha et al. (2005) noticed that the main use of VLE is broadly to deliver course content 

only and not to encourage collaboration among students. Al-Zoube et al. (2010) highlight the 

issue that cloud computing has influenced the technique used in developing and accessing 

applications. Therefore, this issue should reflect on current versions of VLEs especially those 

hosted in cloud environment besides other systems that may be capable for cloud but are 

hosted locally. Some collaborative editing software require desktop web browsers to support 

advanced functions and consequently, this will limit their use by mobile users (Li et al. 2014). 

Despite of the debate that multicultural collaborative groups are identified to have better 

performance compared to monocultural groups (Thomas 1999 cited by Salas et al. 2004), 

challenges and concerns are perceived by members of culturally heterogeneous collaborative 

groups (Salas et al. 2004). 

 

3.2   PREVIOUS STUDIES AND RESEARCHES 

Collaboration is described by Jeong and Hwa-Hong (2012) cited by Yadegaridehkordi et al. 

(2015) as a great feature of cloud computing that is a considerable motive for delivering 

attractive educationaƭ ǎŜǊǾƛŎŜǎ ǘƻ ŀƴ I9LΩǎ ǳǎŜǊǎΦ White et al. (2009) highlight the rapid 

progress that cloud computing is achieving in utilising this technology as a collaboration tool 

in universities. Therefore, collaboration plays an important role in utilising a cloud-based 

solution in HEIs. This collaboration may be extended to include any collaborative work in 

establishing the cloud-based solution, and also to cover any collaborative activities in learning 

and teaching. 

Vance (2011) also states that initial barriers such as cost of infrastructure to adopt 

collaboration in institutions were removed by cloud computing characteristics. Moreover, the 

users will remain using the same applications that they have been using but within a cloud-

based environment (Vance 2011). 
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Liao et al. (2013) state that a collaborative cloud would additionally have more infrastructure 

elements than those in any typical cloud such as storage, hardware, servers and computer 

networking. Nonetheless, in their proposed model, they consider users (e.g. collaborators 

such as students, instructors and teaching assistants) to be important resources in a 

collaborative e-learning environment. 

Although cloud-based collaborative tools such as Google Documents are freely available for 

use especially for the education community, it can be argued that a large number of 

institutions are not utilising such tools for their learning and teaching activities. White et al. 

(2009) state that public cloud applications have been an attractive solution for managers due 

to its low or no switching costs and training. 

Cloud computing affects the way teaching and learning can be provided using VLEs due to its 

crucial impact (Tuncay 2010 cited by Hossain and Huang 2012). This environment can produce 

a new generation of e-learning systems which may be accessed via a variety of electronic 

devices (Masud and Huang 2012). The cloud-based education environment is described by 

Fern´andez et al. (2012) as a natural platform to support e-learning systems and to be an 

accurate alternative to conventional data centres. From the same perspective, Taheri and 

Parsaei (2015) assert that a cloud-based e-learning solution would help Universities and 

Colleges to reduce the cost of the infrastructure, software and human resources. 

{ǳōǎŜǉǳŜƴǘƭȅΣ ƎŜƻƎǊŀǇƘƛŎŀƭ ǎŜǇŀǊŀǘƛƻƴ ƻŦ ǎǘǳŘŜƴǘǎ ƎǊƻǳǇΩǎ ƳŜƳōŜǊǎ ƛǎ ƴƻǘ ŎƻƴǎƛŘŜǊŜŘ ŀǎ ŀ 

barrier in the presence of cloud applications (Luna and Sequera 2015). 

Users in HEIs are potentially considered as a fundamental element in collaborative 

environment as pointed out by White et al. (2009). The more satisfied and happier the users 

are with cloud-based collaborative methods, the more productive and engaged they are with 

ǘƘŜ ǇǊƻƧŜŎǘ ŀƴŘ ƻǘƘŜǊ ǘŜŀƳΩǎ ƳŜƳōŜǊǎ. In their study, Luna and Sequera (2015) emphasise 

that cloud tools give learners more availability to work in groups and to achieve self-

responsibility demonstrations and motivation. It is apparent that employing the SaaS model 

will reduce the cost of traditional VLE licenses and eliminate the need for investing in 

hardware, local networks, security solutions, upgrade and maintenance expenses (Ahmed 

2015). 

Meske et al. (2014) argue that there is a high degree of distrust of commercial cloud providers 

compared to public academic institutions. Therefore, to provide an alternative to commercial 

providers HEIs should host an in-house cloud solution for the academic community. By 

implementing this initiative, HEIs would compete with other commercial cloud providers if 

issues such as storage volume, functions and features, data protection, work in mobile, 
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interdisciplinary and distributed dimensions, are taken into consideration, and hence, it will 

represent a stable and efficient collaborative tool for HEIs. 

When choosing a technology to be introduced in an institution, managers usually explore 

issues concerning cost benefit analysis while other collaborative environment members 

inspire the potential features of the technology which may help achieving their tasks (White 

et al. 2009).  

SŀǊǊŀō Ŝǘ ŀƭΦ όнлмсύ ŜȄǇǊŜǎǎ άŘƛƎƛǘŀƭ ŎƻƭƭŀōƻǊŀǘƛƻƴέ ŀƳƻƴƎ ƻǘƘŜǊ ŀǊŜŀǎ ƻŦ L/¢ ǎǳŎƘ ŀǎ 

άŎƻƳǇǳǘŜǊ-based learning, virtual classroom, web-based learning and other learning 

ǘŜŎƘƴƻƭƻƎƛŜǎέ Ŏŀƴ ŎƘŀƴƎŜ ǘƘŜ ǳǎŜǊǎΩ ǎǘȅƭŜ ƻŦ ƭŜŀǊƴƛƴƎ ǘƻǿŀǊŘǎ ƳƻōƛƭŜ ƭŜŀǊƴƛƴƎΦ !ƭ-Zoube et al. 

(2010) assert that cloud computing would deliver low-cost solution for HEIs and their 

ŎƻƳƳǳƴƛǘȅ ƳŜƳōŜǊǎΦ aƻǊŜƻǾŜǊΣ {ŀǊǊŀō Ŝǘ ŀƭΦ όнлмсύ ǎǘŀǘŜ ǘƘŀǘ άŦŜŜƭƛƴƎ ƻŦ ƛǎƻƭŀǘƛƻƴΣ 

separation, or of being out-of-the-ƭƻƻǇέ ƛǎ ƻƴŜ ƻŦ ǘƘŜ ŦǳǘǳǊŜ ŎƻƴŎŜǊƴǎ ƻŦ Ƴƻōƛƭe learning 

adoption as a result of working separated from others. In fact, this can be true for some 

learners or specifically for the minority of learners, but in the same time it opens the door of 

diverse opportunities for plenty of learners to work collaōƻǊŀǘƛǾŜƭȅ ƻƴ ŀ ŎƻǳǊǎŜΩǎ ŀǎǎƛƎƴƳŜƴǘǎ 

and activities through mobile environment and cloud technologies. 

Doelitzscher et al. (2010) state that the utilisation of Single Sign-On (SSO) would be beneficial 

to an organisation as multiple authorisation gateways wƛƭƭ ōŜ ŀǾƻƛŘŜŘΣ ŀƴŘ ǘƘŜ ŦƻŎǳǎ ƻŦ ǳǎŜǊǎΩ 

management will be primarily on a single gateway. In this context, Shibboleth is open source 

software used for single sign-in web-based applications whereas organizations can perceive a 

decision of an individual access and issue an informed authorization decision accordingly. 

(Internet2 2016) Even though Shibboleth is free, but organizations are required to join the 

consortium to perceive the continuity of the system. Academic institutions are required to pay 

an annual fee of 2000, 4000, or 6000 Euros based on the number of users: up to 10000, 50000 

and more than 50000 respectively (Shibboleth 2016). 

Sayler et al. (2014) address the deployment of virtualization and software packaging systems 

for all computer science courses for access and use from Bring-Your-Own-Device (BYOD) 

which has proven to provide a cost efficient and easy to use development environment. 

Luna and Sequera (2015) proposed a model for cloud online learning environments that is 

based on the Massive Open Online Courses (MOOCs) hosted on cloud supporting large 

number of students with BYOD. The study employs a practical experiment that consists of 

using Google Apps services and MOOCs, in conducting laboratory reports for chemistry lab. 

The study proposes an architecture for e-learning platforms and mechanisms for collaborative 
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work in the cloud for using laboratories. The proposed architecture consists of four layers; the 

cloud services, virtualization, MOOCs and BYOD respectively (Luna and Sequera 2015). 

In their study, Luna and Sequera (2015) conclude that Universities and Colleges would benefit 

from the current ICT infrastructure as the base for their private cloud as well the utilisation of 

public cloud, all of which represent scalable platforms within ecosystems context. Figure 3.1 

illustrates the Architecture and mechanism for collaborative work in conducting laboratory 

reports using cloud computing. 

 

Figure 3.1: Architecture and mechanism for collaborative work in conducting laboratory reports (Luna 
and Sequera 2015, p.1439). 

 

.ƻǘŜƭƘƻ Ŝǘ ŀƭΦ όнлмфύ ŎƻƴŘǳŎǘŜŘ ŀ ŎƻƳǇŀǊƛǎƻƴ ǎǘǳŘȅ ǘƻ ŀǎǎŜǎǎ ǳǎŜǊǎΩ ŜȄǇŜǊƛŜƴŎŜ employing 

collaborative cloud-based tools against traditional ones. The study indicates that the use of 

collaborative cloud-based is άmore useful, easier to use and learn and more satisfactory than 

a traditional paper systemέΦ 

Bhatia et al. (2018) proposed design and Implementation of a private cloud for higher 

education using OpenStack. Their solution is based on IaaS which deals mainly with the 

infrastructure and more specifically with the provision of virtual machines to support IT 

courses that require more advance and versatile devices, software and operating systems. 

Figure 3.2 ƛƭƭǳǎǘǊŀǘŜǎ ǘƘŜ ŀŎǘƛƻƴǎ ŀƴŘ ǘƘŜ ƛƴǘŜǊŀŎǘƛƻƴǎ ōŜǘǿŜŜƴ ǘƘŜ ǳǎŜǊǎΩ ǊƻƭŜǎ ŀƴŘ ƎǊƻǳǇǎ 

within the proposed private cloud. 
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Figure 3.2: HEI Private Cloud Design (Bhatia et al. 2018, p.4). 

This proposed design can be collaboratively extended to include more HEIs in the country to 

help with cost and resources sharing between the members of a consortium. In addition, 

Aldoayan et al. (2019) outline issues and challenges related to collaborative cloud-based 

online courses ŎƻƴŎŜǊƴƛƴƎ ǎǘǳŘŜƴǘǎΩ ƭŜŀǊƴƛƴƎ ŎǳƭǘǳǊŜΣ ŜȄǇŜǊƛŜƴŎŜ ƻŦ ŀŎŀŘŜƳƛŎ ǎǘŀŦŦ ŀƴŘ 

students, learning resources, and the financial aspects. 

 

3.3   ICT TO SUPPORT CLOUD-BASED VLES 

It should be noted that running an application or a service in the cloud requires sufficient 

bŀƴŘǿƛŘǘƘ ŦƻǊ LƴǘŜǊƴŜǘ ŎƻƴƴŜŎǘƛƻƴ ƛƴ ōƻǘƘ ŜƴŘǎΤ ǘƘŜ ŎƭƻǳŘ ǎŜǊǾŜǊ ŀƴŘ ǘƘŜ ǳǎŜǊΩǎ ŘŜǾƛŎŜΦ ¢ƘŜ 

cost of the Internet service is one of the important factors as it should remain affordable to 

both users and HEIs within the country. Furthermore, Spiteri et al. (2016) identifies broadband 

quality to access the VLEs as a major challenge among others. 

Moreover, in a recent investigation conducted by cable.co.uk (Cable 2019) that ranked global 

mobile data pricing for 1GB of mobile data within 230 countries Oman was ranked 173rd with 

the average of 11.28 USD while India (a neighbouring country) scored the 1st place with an 

average of 0.26 USD. With such figures Oman is considered to be one of the most expensive 

countries in terms of the cost of communicating mobile data. This highlights the possibility 

that some users in the HEIs especially students cannot afford to buy mobile data plans which 

are anticipated to help them using VLE tools. This is a situation that has to be remedied as 

highlighted by authors such as Le Roux and Evans (2011, p.11) who state that cloud computing 

άcan no longer be seen as a luxury available to only a select fewέΣ ǇƻƛƴǘƛƴƎ ƻǳǘ ǘƘŜ ƴŜŜŘ ŦƻǊ 

distributing the ICT infrastructure to every part of the country. 
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3.4   DIFFERENCES BETWEEN TRADITIONAL AND CLOUD-BASED VLEs 

As illustrated in Figure 3.3 (derived from White et al. 2009), the traditional system regularly 

constrains team members to work autonomously and afterward merge their individual 

contributions to the last edited document. On the other hand, a cloud-based application 

allows individuals to edit a specific document simultaneously, creating a collaborative work, 

frequently in less time (White et al. 2009). 

 

Figure 3.3: Traditional vs cloud-based collaborative environment. 

 

Moving a VLE to cloud seeks potential benefits and features of the entire technology. Table 

3.1 shows some of the features and characteristics of e-learning systems before and after 

migrating to the cloud. 

E-Learning Characteristics  Before 

Moving to 

Clouds 

After 

Moving 

to Clouds 

Need for Deployments V U 

More Loss of control of any application or resources U V 

Conflicts between opposing goals of different clients, 

either play it together if not need to separate them 

U V 

Higher risks of Resource availability and failure U V 

Lack of trust in data alteration before storing U V 

Denial of Service attack in critical server health U V 

Higher risks of Stress, load and congestion U V 
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Difficult to audit U V 

Monitoring of client logs and information by third party U V 

Need for Technical IT Support for Fail over V U 

Need for e-Learning System Development Team V U 

Need for extra hardware and software Resources V U 

Need to configure latest technology updates V U 

Need to arrange own extra power and cooling V U 

Lack of computation and accuracy Trust U V 

Lack of confidentiality U V 

Lack of trust on security policies and access control U V 

Daily Storage and Backup burden V U 

Huge cost V U 

High speed Internet connection U V 

Subscription and registration charges U V 

Need for requirement gathering and Elicitation V U 

Need for Project Management V U 

Need for Coding V U 

Need for Testing V U 

Table 3.1: Comparison of an e-Learning system before and after moving on to Cloud (Ahmed 2015, 
p.373). 

 

3.5   CAPABILITIES OF COLLABORATIVE VLE 

Valcheva et al. 2015 state that a typical collaborative VLE would include key features such as 

adaptability, extensibility, scalability, and interoperability. Cloud-based applications such as 

Google Apps (Conner 2008) that support and enhance collaboration have great features of 

usability and accessibility. Such applications have a user-friendly interface and they have been 

entirely free as well are useful for teachers and students but unfortunately, they have not 

been employed adequately (Luna and Sequera 2015). 

Online forums are considered as a popular collaborative tool in VLEs whereas students can 

Ǉƻǎǘ ǘƘŜƛǊ ǉǳŜǎǘƛƻƴǎ ŀƴŘ ŎƻƳƳŜƴǘǎ ŀǎ ǿŜƭƭ ǊŜǎǇƻƴŘ ǘƻ ƻǘƘŜǊǎΩ Ǉƻǎǘǎ ό/ŀƭŘŜǊǎ ŀƴŘ tŜŎƘŜƴƛȊƪƛȅ 

2012). A typical collaborative VLE simply incorporates all features and characteristics in 

traditional VLEs. Bouras et al. (2001, p.14) define a set of requirements as specified by users 

and are expected to be found in a VLE:  

¶ To be easy to use. 
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¶ To offer user-friendly help. 

¶ To easily integrate existing digital materials. 

¶ To support audio communication. 

¶ To give the lecturer the capability to administer her/his own courses and to monitor 

ǘƘŜ ƭŜŀǊƴŜǊǎΩ ǇǊƻƎǊŜǎǎ ŀƴŘ ǇŀǊǘƛŎƛǇŀǘƛƻƴΦ 

¶ To support multi-modal interaction between the users through visual communication, 

realistic user representation, and real-time disǇƭŀȅ ƻŦ ǳǎŜǊǎΩ ƳƻǾŜƳŜƴǘǎΦ 

¶ To support application sharing and text communication. 

¶ To offer tools for recording the communication in learning sessions as well as whole 

learning sessions. 

¶ To visualize the learning environment as realistically as possible. 

¶ To offer an interactive and shared whiteboard. 

¶ To support audio and text translation into other languages. 

¶ To leave certain degrees of freedom for the learners giving them the option of self-

control in order to enable them to work autonomously. 

Appendix 1 contains various features of collaborative cloud-based VLEs that can be expected 

by users. The features are classified under 11 categories that relate to the proposed 

framework of this research. These categories namely VLEs, compatibility, cost, design, 

efficient use of resources, encouragement and motivation, environment, initial values, 

regulations and compliance, risks and challenges, and technical values. 

²ƛǘƘƛƴ ŀ ŎƭƻǳŘ ǎȅǎǘŜƳΣ ǘŜŀŎƘŜǊǎ ŎǊŜŀǘŜ ±aǎ ƻƴ ŘŜƳŀƴŘ ǿƛǘƘ άpre-installed software quickly-

to-implement laboratoryέ ό.ŀƴŘƛ Ŝǘ ŀƭΦ нлмм ŎƛǘŜŘ ōȅ [ǳƴŀ ŀƴŘ {ŜǉǳŜǊŀ нлмрύΦ ¢Ƙƛǎ ŦŜŀǘǳǊŜ Ŏŀƴ 

ōŜ ƭƛƴƪŜŘ ǘƻ ǘƘŜ ±[9Ωǎ ǳǎŜǊ ƛƴǘŜǊŦŀŎŜ ǿƘŜǊŜ ŀƴ ƛƴǎǘǊǳŎǘƻǊ Ŏŀƴ ŀǎǎƛƎƴ ŜǾŜǊȅ ƎǊƻǳǇ ƻŦ ǎǘǳŘŜƴǘǎ 

to a specific VM for practicing the course activities. 

Actually, most of the cloud applications are web based and do not require special environment 

to run. In fact, they only need a web browser to interact with the entire application (Ahmed 

2015). This indicates a potential feature of cloud whereas any application can be used broadly 

through any device that supports the web environment. Hence, once the cloud application is 

ǇǊŀŎǘƛŎŀƭƭȅ ŎƻƳǇŀǘƛōƭŜ ǿƛǘƘ ŀ ŘƛǾŜǊǎŜ ǊŀƴƎŜ ƻŦ ǳǎŜǊǎΩ ŘŜǾƛŎŜǎΣ ƛǘ ǿƛƭƭ ŀŎƘƛŜǾŜ ŀ ƘƛƎƘ ŀŎŎŜǇǘŀƴŎŜ 

and a positively a high rate of usage. It can be argued that not all traditional VLEs can be 

accessed fully from mobile devices. However, moving VLE to cloud will eliminate this gap and 

will provide the proper environment for hosting and development. 



60 
 

In a study conducted by Darwaish and Wang (2012), the participants highlighted some desired 

features to be included in their VLEs such as (1) instant messaging, (2) calendar, (3) recorded 

lectures, (4) online file storage, (5) screen sharing. 

So and Brush (2008) assert that students who have difficulties in expressing their views to 

teachers within traditional learning environment, are more willing to communicate through 

technological mediums of communications. Examples of these media are but not limited to: 

Email, chat, and online forums. 

 

Figure 3.4: Architecture of the cloud-based VCLE (El Mhouti et al. 2016, p.5). 

El Mhouti et al. (2016) propose design of a flexible cloud-based Virtual Collaborative Learning 

Environment (cloud-based VCLE). Figure 3.4 illustrates the architecture of the proposed cloud-

based VCLE which is a response to the ever-ƛƴŎǊŜŀǎƛƴƎ ǳǎŜǊǎΩ ƴŜŜŘǎ ƛƴ a collaborative VLE. 
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3.6   COLLABORATIVE SHARED TOOLS AND RESOURCES 

The variety of tools and resources within a traditional VLE can be incorporated and extended 

to services provision for users in this cloud-based collaborative learning environment. In their 

study, Sinex and Chambers (2013) state that some participants suggest that text chat should 

be replaced by video chat as the first is time consuming. VMs provides a customisable platform 

(including OS, web server, database) for end-users to meet their needs (Bhatia et al. 2018; Jin 

et al. 2010). 

Table 3.2 highlights various collaborative VLE shared tools and resources which are revealed 

from literature. These tools and resources can be adopted and incorporated into the proposed 

CBCVLE. 
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Online 
discussion 
(Forums) 

V V             

Real time chat  V V V           
Calendar V V  V           
Wikis and 
blogs 

V V   V V         

E-mail V   V           
Online editor            V  V 
Attendance 
record-
keeping 

V              

VLE user 
interface 

 V    V         

Mobile 
application 

        V      

Video 
(Tutorials, 
lectures, video 
conferencing, 
Audio, images, 
etc.) 

V V V V           

Teaching 
resources 

V   V           

Collaborative 
peer 
assessment 

      V        



62 
 

for staff and 
students 

Collaborative 
archive of 
resources 
(Articles, 
Essays, 
reports, 
spreadsheets, 
etc.) 

  V            

Integration of 
cloud 
computing 
and social 
media 

     V         

Academically 
related open 
source 
software 

 V             

Network and 
ICT 
infrastructure 

     V         

Databases      V  V       
RRS Feeds      V         
Instant 
messenger 

V              

Voice over IP  V   V          
Virtual 
machines 

 V    V   V V     

Simulation     V      V V V  
Virtual Reality     V       V   

Table 3.2: Collaborative VLE tools and resources. 

 

The majority of participants in their study (Darwaish and Wang 2012) highlight instant 

messaging and calendar as the most features to be added to their current VLEs. This is 

regardless to the fact that these two features are already provided in Blackboard for example. 

The authors indicated the reason for this result represents either the complicated design of 

the software or lack of knowledge of the participants. 

 

3.7   NEW ADVANCEMENTS AND VLEs 

Blockchain is considered as a new advancement in computing and related fields. Watters 

όнлмсύ ǎǘǊŜǎǎŜǎ ǘƘŀǘ άthe blockchain could be utilized to better manage assessments, 

credentials, and transcriptsέΦ 
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Examples of universities such as MIT (the Media Lab, specifically) and the University of Nicosia 

in Cyprus have started utilising blockchain specifically for verification of their 

cryptographically-signed certificates. Other educational institutions such as University of 

bƛŎƻǎƛŀΣ ¢ƘŜ YƛƴƎΩǎ /ƻƭƭŜƎŜ ƛƴ bŜǿ ¸ƻǊƪΣ ŀƴŘ {ƛƳƻƴ CǊŀǎŜǊ ¦ƴƛǾŜǊǎƛǘȅ ƛƴ .ǊƛǘƛǎƘ /ƻƭǳƳōƛŀ ƘŀǾŜ 

revealed their intention towards accepting the cryptocurrency for tuition payments (Watters 

2016). Levy (2018) stresses that some valuable features of blockchain include identification of 

individuals and promoting decentralised systems. It should be noted that security and privacy 

concerns may be eliminated or even controlled by using blockchain which is anticipated to 

ōǊƛƴƎ ŀ ƳƻǊŜ ǎŜŎǳǊŜ ǇƭŀǘŦƻǊƳ ŦƻǊ ǳǎŜǊǎΩ Řŀǘŀ ƻǾŜǊ ŘƛƎƛǘŀƭ ǘǊŀƴǎŀŎǘƛƻƴǎΦ 

The fifth generation (5G) and the applications of Internet of Things (IoT) has also been 

discussed in literature (Li et al. 2018; Liu et al. 2018) to be a promising advancement to deliver 

content and services through mobile devices. Ultra-high-definition video and virtual reality 

(Liu et al. 2018) are examples of applications among others which require the presence of this 

new evolving technology. This advancement of technology would be considered essential to 

collaborative VLE whereas new applications require a high bandwidth data. 

 

 

3.8   USER EXPERIENCE AND EXPECTATIONS 

! ǉǳŜǎǘƛƻƴ ƛǎ ǊŀƛǎŜŘ ǘƻ ǿƘŀǘ ŜȄǘŜƴǘ ǘƘŜ ǳǎŜǊΩǎ ŜȄǇŜǊƛŜƴŎŜ ŀƴŘ expectations would improve the 

collaborative environment and also contribute to motivating users to use a CBCVLE. In this 

context, several factors have been discussed by literature. Tsaw et al. (2011, p.1) claim that 

άThe connection between motivation loss and culture has proven to be especially robustέΦ ¦ƴŀƭ 

ŀƴŘ ¦ƴŀƭ όнлммύ ŀǎǎŜǊǘ ǘƘŀǘ ǘƘŜ ǳǎŜǊǎΩ ŜȄǇŜǊƛŜƴŎŜ Ŏŀƴ ōŜ ŀŦŦŜŎǘŜŘ ŀǎ ǘƘŜƛǊ I9L ƎƻŜǎ ŦƻǊ ŀ 

cheaper or lighter version of VLE tools to cope with decreased budgets. Members of a 

collaborative group first pay attention to the group interest before their personal interest and 

ŎƻƴǎƛŘŜǊ ǘƘŜ ƎǊƻǳǇΩǎ ǎǳŎŎŜǎǎ ŀǎ ǘƘŜƛǊǎ ό¢ǎŀǿ Ŝǘ ŀƭΦ нлммύΦ ¢Ƙƛǎ ƛƴŘƛŎŀǘŜǎ ǘƘŜ ǎƛǘǳŀǘƛƻƴ ǿƘŜǊŜ 

individuals are gathered to work collaboratively to achieve some common goals as a group 

and regardless of their personal agendas. In addition, Heaton-Shrestha et al. (2005) emphasise 

that faculty members who are less familiar with ICT would be less determined to use VLE tools. 

Vitkar (2012) argues that the implementation of cloud computing in HEIs can enhance the 

user's engagement in VLE. However, Heaton-Shrestha et al. (2005) emphasises the workload 

of faculty members is a demotivating factor that discourages them from using the VLE. 

Another discouragement is mentioned by Hewagamage et al. (2012) who highlight the 
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dissatisfaction of users (teachers and students) towards the facilities and interface of the m-

learning compared to their existing e-learning. 

A number of authors have identified άgroup membershipέ as an important factor influencing 

satisfaction. Oetzel (2001, p.19) points ƻǳǘ ǘƘŀǘ ŀƴ άequal participation and respect were 

related positively with the level of satisfaction in a groupέΦ ! ǇƻǎƛǘƛǾŜ ǇŀǊǘƛŎƛǇŀǘƛƻƴ ƻŦ ŀ 

collaborative member is anticipated if accompanied by satisfaction and vice versa. 

Additionally, Dennis et al. (2008) indicate that understanding the factors that have an impact 

over the personal satisfaction in collaborative environment, would help to identify factors that 

may affect the adoption of technologies. Similarly, Lee όнлмлΣ ǇΦрлсύ ŀǎǎŜǊǘǎ ǘƘŀǘ άsatisfaction 

Ƙŀǎ ǘƘŜ Ƴƻǎǘ ǎƛƎƴƛŦƛŎŀƴǘ ŜŦŦŜŎǘ ƻƴ ǳǎŜǊǎΩ ŎƻƴǘƛƴǳŀƴŎŜ ƛƴǘŜƴǘƛƻƴΣ ŦƻƭƭƻǿŜŘ ōȅ ǇŜǊŎŜƛǾŜŘ 

usefulnessέΦ Lƴ ŀŘŘƛǘƛƻƴΣ 5ŀƐƘŀƴ ŀƴŘ !ƪƪƻȅǳƴƭǳ όнлмсύ ŦƻǳƴŘ ǘƘŀǘ ǘƘŜ ǳǎŜǊΩǎ ŎƻƴŦƛǊƳŀǘƛƻƴ ŀƴŘ 

satisfaction are significantly affected by information quality, system quality and service quality 

in the online learning environment. Furthermore, satisfaction with group collaboration is 

influenced negatively by challenges such as social loafing and lack of trust (Kirchner and 

Razmerita 2015). 

It can be observed that the future participation of group members is affected by their level of 

satisfaction, and the group performance is affected accordingly (Gouran 1973 and Jurma 1978 

cited by Oetzel 2001). It is highly expected that awareness and promotion programs 

conducted by HEIs would increase the level of satisfaction with users of VLE. However, a 

ŘŜŎǊŜŀǎŜ ƛƴ ǳǎŜǊǎΩ ǎŀǘƛǎŦŀŎǘƛƻƴ Ƴŀȅ ǊŜǎǳƭǘ ŦǊƻƳ ǎŜǾŜǊŀƭ ŦŀŎǘƻǊǎ ƛƴǘŜǊƴŀƭƭȅ ƻǊ ŜȄǘŜǊƴŀƭƭȅΦ {ƻ ŀƴŘ 

Brush (2008) argue that the users with a high expectation of collaborative learning have 

positive satisfaction and perceptions of social presence. On the other hand, Williams and 

hΩwŜƛƭƭȅ όмффуύ ŎƛǘŜŘ ōȅ hŜǘȊŜƭ όнллмύ ŎƭŀƛƳ ǘƘŀǘ ǘƘŜ ŘƛǾŜǊǎƛǘȅ ƻŦ ƎŜƴŘŜǊ ƛƴ ŀ ƎǊƻǳǇ ǿƛƭƭ ǊŜǎǳƭǘ 

in a negative effect on the effectiveness and males are almost affected. Oetzel (2001) points 

out that the gender diversity of a group is accompanied by a low level of satisfaction and 

commitment of members. 

User's commitment to the VLE tools and collaborative groups is anticipated to have a positive 

impact their use of the collaborative environment. Erturk (2016) conducts a study and focuses 

on preserving satisfaction and commitment of users while using collaborative technologies. 

¦ǎŜǊΩǎ ƭŜǾŜƭ ƻŦ ŎƻƳƳƛǘƳŜƴǘ ǿŀǎ ƛƴǾŜǎǘƛƎŀǘŜŘ ŀƴŘ ŦƻǳƴŘ the greater commitment to the 

technology/tool; the more satisfaction is anticipated. Hew et al. (2016a, p.11) stressed 

άPerceived ease-of-use and perceived usefulness influence confirmation and satisfactionέΦ 

Some users show more competence than others, for example, they have easier access to 

computer, software, and Internet, and their familiarity with computers also reflects their 
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competence (Zhu et al. 2009) with the aim of ensuring a sustainable learning environment 

(Schuster et al. 2015). This view is supported by Hew et al. (2016b, p.997) who state that 

άPerceived competence has positive and significant influence on behavioral intention to use 

VLEέΦ 

9ƴƎŀƎƛƴƎ ǘƘŜ ǳǎŜǊΩǎ ŎƻƴŦƛŘŜƴŎŜ Ƙŀǎ ōŜŜƴ ŘƛǎŎǳǎǎŜŘ ōȅ Ƴŀƴȅ ŀǳǘƘƻǊǎΦ 5Ŝƴƴƛǎ Ŝǘ ŀƭΦ όнллуΣ ǇΦ 

23) emphasizeǎ ǘƘŀǘ άhigher levels of ability and confidence will contribute to more favorable 

performance expectancyέΦ CǳǊǘƘŜǊΣ wƻǎǎƛƴƎ Ŝǘ ŀƭΦ όнлмнύ ŎƭŀƛƳ ǘƘŀǘ ǘƘŜ ŜȄŎƘŀƴƎŜ ƻŦ ǘǊŀƛƴƛƴƎ 

and knowledge between student peers can increase their engagement and confidence. Hence, 

Vitkar (2012) identifies lack of confidence as a limitation of the use of cloud computing in HEIs. 

This limitation can be referred to the lack of sufficient training and proper knowledge of users. 

¦ǎŜǊΩǎ ŜȄǇŜŎǘŀǘƛƻƴǎ ǊŜǇǊŜǎŜƴǘ ǘƘŜ ǇǊƛƻǊ ǎǘŀƎŜ ǘƻ ǳǎƛng a technology followed by confirmation 

stage to value its performance compared to the initial expectations (White et al. 2009). In this 

ǊŜƎŀǊŘΣ ƪƴƻǿƭŜŘƎŜ ŀƴŘ ǘǊŀƛƴƛƴƎ Ƴŀȅ ƘŜƭǇ ǘƻ ŜȄǘŜƴŘ ǘƘŜ ǳǎŜǊΩǎ ōŀŎƪƎǊƻǳƴŘ ƛƴ ƻǊŘŜǊ ǘƻ Ǝŀƛƴ ŀ 

better judgment. However, in their study, White et al. (2009) indicate that the participants 

revealed that the systems did not meet their initial expectations. 

[ŜŜ όнлмлύ ŎƭŀƛƳǎ ǘƘŀǘ ǳǎŜǊǎΩ ƛƴǘŜƴǘƛƻƴǎ ǘƻ ŎƻƴǘƛƴǳŜ ǳǎƛƴƎ ±[9 ǘƻƻƭǎ ƛǎ ǾŜǊȅ ƭƻǿ ŀƴŘ ŜǾŜƴ ǳǎŜǊǎ 

stop using such tools after ŀ ǿƘƛƭŜ ǊŜƎŀǊŘƭŜǎǎ ƻŦ ǘƘŜƛǊ ƛƴƛǘƛŀƭ ŀŎŎŜǇǘŀƴŎŜΦ ¢ƘŜ ǳǎŜǊǎΩ ǇŜǊŎŜǇǘƛƻƴ 

of the usefulness of VLE tools will continuously enhance their intention to use (White et al. 

2009). This also confirmed by Joo et al. (2017) who found that the more satisfied expectations, 

the more the perception of usefulness. Satisfaction has an important role in linking 

expectation and usefulness, and continuance intention to use. In a different study conducted 

by Denton (2012) student teachers were found to be willing to use Google Docs in order to 

enhance their future career of teaching. The understanding of assessments concepts by the 

same students also found to be enhanced by the use of cloud computing. 

The user implementation of technology is directly affected by Task-Technology Fit (discussed 

in section 3.9), and therefore, the better the fit between collaborative tasks and cloud 

computing characteristics, the higher the intention to use the cloud-based collaborative 

applications (Yadegaridehkordi et al. 2014). 

²ŀƴƎ ŀƴŘ IǳŀƴƎ όнлмсύ ŦƻǳƴŘ ǘƘŀǘ ǎƻŎƛŀƭ ƛƴŦƭǳŜƴŎŜǎ ƎǊŜŀǘƭȅ ŀŦŦŜŎǘ ǘƘŜ ǎǘǳŘŜƴǘΩǎ ƛƴǘŜƴǘƛƻƴ ǘƻ 

use computer-ǎǳǇǇƻǊǘŜŘ ŎƻƭƭŀōƻǊŀǘƛǾŜ ƭŜŀǊƴƛƴƎΦ ¢ƘŜ ŘƛŦŦŜǊŜƴŎŜǎ ƛƴ ŀ ǎǘǳŘŜƴǘΩǎ ƛƴǘŜƴǘƛon, as 

argued by Wang and Huang (2016), must be analysed in order to identify their choices 

concerning the technologies. Hew et al. (2016a) argue that when users trust a VLE (perception 

of security, reliability and trustworthy), their intention to use will be increased. 
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hǾŜǊŀƭƭΣ ƛǘ ƛǎ ŀƴǘƛŎƛǇŀǘŜŘ ǘƘŀǘ ǳǎŜǊΩǎ ŜȄǇŜǊƛŜƴŎŜ ŀƴŘ ŜȄǇŜŎǘŀǘƛƻƴǎ Ǉƭŀȅ ŀ ŎǊƛǘƛŎŀƭ ǊƻƭŜ ƛƴ ŘƛǊŜŎǘƛƴƎ 

them to either accept a CBCVLE or to build barriers that may distract them from using such 

environment. The whole experience can be reflecteŘ ǘƘǊƻǳƎƘ ǘƘŜ ǳǎŜǊΩǎ ŎƻƴŦƛŘŜƴŎŜΣ 

satisfaction, engagement, intention to use, continuous intention, competence, perceived 

benefits/usefulness, perceived ease of use, and commitment. 

 

3.9   USER PERCEPTION OF COLLABORATIVE ENVIRONMENT 

Yadegaridehkordi et al. (2015) stated that "it is expected that cloud solutions that exhibit 

powerful collaboration capabilities result in higher task-technology fit and in turn improve user 

performance and satisfaction". This indicates the potential features of cloud computing to 

meet the changing style of learners in particular and teachers in general within the 

collaborative learning environment. 

Vance όнлммύ ŀǎǎŜǊǘŜŘ ǘƘŀǘ άthe rise of cloud computing is fundamentally changing 

collaborationέΦ ¢Ƙƛǎ Ǉƻƛƴǘǎ ƻǳǘ ǘƘŜ ƘƛƎƘ ƴǳƳōŜǊ ƻŦ potential features that strengthen the base 

for employing collaboration between users for multiple activities. 

No. Theory  Reference 

1.  Task Technology Fit (TTF) Yadegaridehkordi et al. (2014) 
Yadegaridehkordi et al. (2015) 

2.  Technology Acceptance Model (TAM) Lee (2010) 
Yadegaridehkordi et al. (2015) 
Sarrab et al. (2016) 
Unal and Unal (2011) 

3.  Perceived usefulness (PU) Davis (1989) 
4.  Perceived ease-of-use (PEOU) Davis (1989) 
5.  3C Model Fuks et al. (2005) 
6.  TOE Model Isaila (2014) 
7.  Expectation-Confirmation Model (ECM) 

Expectation-Confirmation Theory (ECT) 
Bhattacherjee (2001) 
Jiang and Klein (2009) 
Jiang et al. (2012) 
Hossain and Quaddus (2012) 
Lee (2010) 

8.  Planned Behavior (TPB) 
Subjective Norm (SN) 
Perceived Behavioral Control (PBC) 

Ajzen (1991) 
Morris and Venkatesh (2000) 

9.  The Unified Theory of Acceptance and Use of 
Technology (UTAUT) 

Venkatesh et al. (2012) 

Table 3.3: Theories applied by researchers in literature. 

The expectations of faculty members and students in HEIs towards continuous and promising 

teaching and learning methods is a reality that necessitates the favourably change (Razak 
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нллфύΦ ! ǎǘǳŘȅ ŎƻƴŘǳŎǘŜŘ ōȅ ²ƘƛǘŜ Ŝǘ ŀƭΦ όнллфύ ƳŜŀǎǳǊŜǎ ǘƘŜ ǳǎŜǊǎΩ ǎŀǘƛǎŦŀŎtions and 

perceived usefulness of using collaborative activities through cloud computing compared to 

those of traditional collaboration systems. The results of the study indicate that the 

ǇŀǊǘƛŎƛǇŀƴǘǎΩ ǊŀǘƛƴƎ ƻŦ ŎƻƭƭŀōƻǊŀǘƛǾŜ ǘŀǎƪǎ ǳǎƛƴƎ ŎƭƻǳŘ ŎƻƳǇǳǘƛƴƎ ǎȅstems were higher than 

those of traditional systems. Table 3.3 ƘƛƎƘƭƛƎƘǘǎ ǘƘŜƻǊƛŜǎ ŀŘƻǇǘŜŘ ǘƻ ƳŜŀǎǳǊŜ ǘƘŜ ǳǎŜǊǎΩ 

perception in CBCVLEs. 

A qualitative study conducted ōȅ ¸ŀŘŜƎŀǊƛŘŜƘƪƻǊŘƛ Ŝǘ ŀƭΦ όнлмрύ ƳŜŀǎǳǊŜŘ ǘƘŜ ǳǎŜǊǎΩ 

perceptions of technology characteristics based on Task-Technology Fit (TTF) model in a cloud-

based collaborative learning environment. The coding and analysis of interviews with users 

resulted in that collaboration, mobility, and personalization features were indicated by 

ǇŀǊǘƛŎƛǇŀƴǘǎ ǿƘƛƭŜ ƻǘƘŜǊ ŎƘŀǊŀŎǘŜǊƛǎǘƛŎǎ ƘŀǾŜ ƴƻǘ ŀǘǘǊŀŎǘŜŘ ǘƘŜ ǳǎŜǊǎΩ ŀǘǘŜƴǘƛƻƴ ŎƻƳǇƭŜǘŜƭȅΦ 

As illustrated in Figure 3.5 (derived from Yadegaridehkordi et al. 2015), the result of above 

ǎǘǳŘȅ ǳǎƛƴƎ ǘŀǎƪ ǘŜŎƘƴƻƭƻƎȅ Ŧƛǘ ǘƻ ƳŜŀǎǳǊŜ ǘƘŜ ǳǎŜǊǎΩ ǇŜǊŎŜǇǘƛƻƴǎ ƻŦ ŎƭƻǳŘ-based collaborative 

learning environment in higher education shows that the higher level of a characteristics the 

higher task technology fit is. 

 

 

Figure 3.5: Cloud computing characteristics in a collaborative learning environment. 

 

A study conducted by Yadegaridehkordi et al. (2014) adopts TTF model to determine the most 

important factors that can be used as predictors for the student adoption of cloud-based 

ŎƻƭƭŀōƻǊŀǘƛǾŜ ƭŜŀǊƴƛƴƎ ǘŜŎƘƴƻƭƻƎƛŜǎ ƛƴ ŀ ǳƴƛǾŜǊǎƛǘȅΦ ¢ƘŜ ǊŜǎǳƭǘ ƻŦ ǎǘǳŘȅ ǎǘŀǘŜŘ ǘƘŀǘ ǘŀǎƪ άƴƻƴ-
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ǊƻǳǘƛƴŜƴŜǎǎέ Ƙŀǎ ƴŜƎŀǘƛǾŜƭȅ ƛƴŦƭǳŜƴŎŜŘ ¢¢C ǿƘƛƭŜ ƻǘƘŜǊ ǘŀǎƪǎ ǎǳŎƘ ŀǎ άLƴǘŜǊŘŜǇŜƴŘŜƴŎŜέ ŀƴŘ 

"Technology characteristics (Personalization, Collaboration and Mobility)" have positively 

controlled TTF. Significant relationships are existent to be determined when adopting cloud-

based collaborative learning technologies under the direct effect of characteristics of task and 

technology. 

As illustrated in Figure 3.6, ECT consists of four constructs, namely expectation, perceived 

performance, (dis)confirmation of expectation, and satisfaction (Bhattacherjee 2001). Figure 

3.6 also illustrates the relationships between the four constructs within this theory. 

 

Figure 3.6: Generic expectation-confirmation model (Jiang et al. 2012, p.369). 

 

The simplicity of ECT lies in the level of satisfaction which relies on whether the expectation is 

met in a positively or negatively manner (Jiang and Klein 2009). 

Meske et al. (2014) express that participants (Students ς Employees) rated the feature 

άǎƛƳǳƭǘŀƴŜƻǳǎ ŜŘƛǘƛƴƎ ƻŦ ŘƻŎǳƳŜƴǘǎέ ŀǎ άǾŜǊȅ ƛƳǇƻǊǘŀƴǘέ ό{ǘǳŘŜƴǘǎΥ рл҈ ς Employees: 45%) 

ŀƴŘ άǊŀǘƘŜǊ ƛƳǇƻǊǘŀƴǘέ ό{ǘǳŘŜƴǘǎΥ он҈ ς Employees: 31%). The same participants also 

ŜȄǇǊŜǎǎŜŘ ǘƘŜ ǎƛƎƴƛŦƛŎŀƴŎŜ ƻŦ ǘƘŜ ŦŜŀǘǳǊŜ άŘŀǘŀ ǎƘŀǊƛƴƎ ǿƛǘƘ ƻǘƘŜǊ ǎǘǳŘŜƴǘǎέ ŀǎ άǾŜǊȅ 

ƛƳǇƻǊǘŀƴǘέ ό{ǘǳŘŜƴǘǎΥ тл҈ ς 9ƳǇƭƻȅŜŜǎΥ сс҈ύ ŀƴŘ άǊŀǘƘŜǊ ƛƳǇƻǊǘŀƴǘέ ό{ǘǳŘŜƴǘǎΥ но҈ ς 

Employees: 23%). 

These two indicators prove that collaborative tools are accepted by users who also have 

willingness to use such features for their learning activities. Furthermore, Venkatesh et al. 

όнлмнΣ ǇΦмссύ ŀǊƎǳŜ ǘƘŀǘ άthe effect of behavioral intention on technology use will decrease as 

experience increasesέΦ 
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Figure 3.7: Modeling the intention for ŎƻƴǘƛƴǳŀƴŎŜ ǳǎŀƎŜ ƻŦ ƻƴƭƛƴŜ ƭŜŀǊƴƛƴƎ ŜƴǾƛǊƻƴƳŜƴǘǎ ό5ŀƐƘŀƴ ŀƴŘ 
Akkoyunlu 2016, p.202). 

 

!ƴƻǘƘŜǊ ƳƻŘŜƭ ǿŀǎ ǇǊƻǇƻǎŜŘ ōȅ 5ŀƐƘŀƴ ŀƴŘ !ƪƪƻȅǳƴƭǳ όнлмсύ ŦƻǊ ƛƴǾŜǎǘƛƎŀǘƛƴƎ ŎƻƴǘƛƴǳŀƴŎŜ 

usage intention of online learning environments. The model explains the variance of the 

satisfaction variable was explained by various constructs including information quality, system 

quality, service quality, confirmation, utilitarian value, outcome expectations and perceived 

value (see Figure 3.7). 

 

3.10   CONCERNS AND CHALLENGES OF CBCVLE 

This research relates to cloud computing, and therefore most of the concerns and challenges 

of developing any CBCVLE are the same as those for migrating to cloud computing as 

highlighted earlier in literature (CISCO 2012; Educause and Nacubo 2010; IDC 2009; Isaila 

2014; Jalgaonkar and Kanojia 2013; Lippert and Govindarajulu 2006; Luna and Sequera 2015; 

Tornatzky and Fleischer 1990 cited by Lippert and Govindarajulu 2006; Yeboah-Boateng and 

Essandoh 2014). Table 3.4 shows relevant concerns and challenges that the implementation 

of a CBCVLE may ŦŀŎŜΦ Lƴ ǘƘŜ hƳŀƴƛ ŎƻƴǘŜȄǘΣ hȄŦƻǊŘ .ǳǎƛƴŜǎǎ DǊƻǳǇ όнлмтύ ǎǘŀǘŜǎ ǘƘŀǘ άlack 

of connectivity and low connection speedsέ ǿŜǊŜ ƛŘŜƴǘƛŦƛŜŘ ŀǎ ŎƘŀƭƭŜƴƎŜǎ ŦƻǊ ǘƘŜ ƎƻǾŜǊƴƳŜƴǘ 

entities to establish and expand their e-services across the country.  

In their study, Doelitzscher et al. (2011) highlight some concerns that, if well treated by 

institutions, would support the desire to adopt CBCVLE. These concerns are but not limited 

to: security, privacy, recovery, Integrity, security of user data and transactions, regulatory 

compliance, and data auditing. 
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It is recommended that when migrating to cloud, HEIs should choose a trusted Cloud Service 

Provider (CSP) as well as a robust service level agreement (SLA) and to guarantee accordingly 

availability, transparency, compliance and the quality of service (Al-Ghatrifi 2015). 

Al Naibi et al. (2015) states that malfunctioning and frequent interruption of the Blackboard 

learning system forced faculty members in CAS in Oman to seek alternative tools. CAS (6 

colleges) share one VLE which is administered by MoHE which governs CAS. None of the 

colleges haǾŜ ŎƻƴǘǊƻƭ ƻǾŜǊ ǘƘŜ ±[9Ωǎ L/¢ ƛƴŦǊŀǎǘǊǳŎǘǳǊŜΦ 

The vendor of commercial VLEs such as Blackboard normally controls the full functionality of 

software from being implemented and utilised by users. Virtual classrooms, for example, 

remained inactive for a long time as the vendor delayed to respond to their client requests. 

This is in addition to the problem of incompatibility of Blackboard with different web browsers 

where some functions work only with one but not with other browsers (Al Naibi et al. 2015). 

In the context of collaboration, Castro (2016) identifies 34 issues which may have an effect on 

a collaborative group. These issues, for example, include lack of incentives, lack of training, 

lack of support and lack of knowledge sharing. 

 

CONCERNS AND CHALLENGES 

Not all applications run in cloud  
 Not all mobile devices support cloud 
Level of security and protection of sensitive 
data 

 

 Security of cloud services 
Lack or limited training  
 Lack or limited institutional support 
Lack of mobile device  
 Lack of a proper computer to use 
Lack of incompatibility  
 Complexity or bad of user interface design 
Lack of awareness  
 Not all mobile devices support cloud 
Limited/lack of Internet connectivity  
 Hard integration with in-house and existing 

systems 
Not enough ability to customize  
 Availability and reliability issues 
Compatibility with existing systems  
 Learning capability of students 
Limited technical knowledge about similar 
technologies 

 

 Compliance issues 
Intellectual property laws  
 Standards adherence 
Lack of internal expertise and knowledge  
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 Uncertainty with new technology 
Institutional readiness  
 Budget and funding 
Top management support and involvement  
 Resistance towards new technologies 
Conformity with learning culture and style  
 Lack or limited awareness of perceived 

benefits 
Unknown risk profile  
 Legal and regulatory issues 
Lack or limited adequate technical support  
 Trust in the cloud service provider 
Dependent partner readiness  
 Lack or limited willingness for collaboration 
Social Loafing  
 Lack of coordination 
Lack of trust  
 Different backgrounds of team members 
Cultural differences in the team  

Table 3.4: Concerns and challenges of CBCVLE. 

 

Table 3.4 illustrates the overall concerns and challenges highlighted by several studies (Al 

Naibi et al. 2015; Castro 2016; CISCO 2012; Doelitzscher et al. 2011; Educause and Nacubo 

2010; Group 2017; IDC 2009; Isaila 2014; Jalgaonkar and Kanojia 2013; Kirchner and Razmerita 

2015; Lippert and Govindarajulu 2006; Luna and Sequera 2015; Tornatzky and Fleischer 1990 

cited by Lippert and Govindarajulu 2006; Yeboah-Boateng and Essandoh 2014). 

The composition of heterogeneous groups in collaborative learning is advantageous as it 

allows investigating problems from several viewpoints as well as widening the related 

knowledge domain (Van den Bossche et al. 2006). It also enables students to extend their 

knowledge and experience (Sweeney et al. 2008) in the use of collaborative VLE. Although 

these benefits are appreciated and anticipated, potential problems might result from 

challenges and concerns including cultural influences. In a study conducted by Popov et al. 

(2012), a low level of motivation was described by students as one of the most important 

challenges that may affect their use and acceptance in collaborative environment. 

 

 

3.11   MORE DRIVERS AND BARRIERS IN COLLABORATIVE ENVIRONMENT 

.ŜǎƛŘŜ ǳǎŜǊΩǎ ŜȄǇŜǊƛŜƴŎŜ ƛǎǎǳŜǎ ǿƘƛŎƘ Ŏŀƴ ōŜ ŀŦŦŜŎǘŜŘ ōȅ ōƻǘƘ ƛƴǘŜǊƴŀƭ ŀƴŘ ŜȄǘŜǊƴŀƭ ŦŀŎǘƻǊǎΣ ŀ 

variety of drivers and barriers are also to be considered within a CBCVLE. Some factors are 
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ŎƻƴǎƛŘŜǊŜŘ ŀǎ ƳƻǘƛǾŀǘƻǊǎ ǿƘƛƭŜ ƻǘƘŜǊǎ Ƴŀȅ ŘƛǎŎƻǳǊŀƎŜ ǘƘŜ ǳǎŜǊΩǎ ǇŀǊǘƛcipation and 

involvement. 

Lack of incentives was identified by Castro (2016) as an issue in collaboration whereas 

members are not motivated. Moreover, the lack of training also creates a barrier for group 

members to accomplish related tasks (Castro 2016). Popov et al. (2014) suggested that an 

increase in awareness between collaborators in regard to the differences in communication 

styles can minimize efforts to complete collaborative tasks. 

Dillenbourg (2002) identifies various aspects that may affect the collaborative environment. 

These are: gender, same viewpoint, self-development and skills, knowledge, type of learning, 

learning medium, software features, and nature of collaborative task. Further, So and Brush 

(2008) indicate that the type of communication medium used in collaborative learning affect 

ǘƘŜ ǳǎŜǊǎΩ ǎƻŎƛŀƭ ǇǊŜǎŜƴŎŜ ŀƴŘ ǿǊƛǘƛƴƎ ǎǘȅƭŜǎΦ aƻǘƛǾŀǘƛƻƴ ŦƻǊ ǎǘǳŘŜƴǘ ǇŀǊǘƛŎƛǇŀǘƛƻƴ ƛƴ 

collaborative projects is supported by social interaction between group members (So and 

Brush 2008). 

Peer support which is now more facilitated through social networking and communications 

applications to exchange information (Arpaci 2019), as described by So and Brush (2008) is 

supportive to exchange various perspectives among collaborative group members. This is 

asserted by Al-!ǘŀōƛ ŀƴŘ 5ŜōƻŜǊ όнлмпΣ ǇΦнсоύ άRespondents indicate a high level of peer 

support. This is indicative of considerable level of students' collaborationέΦ aƻǊŜƻǾŜǊΣ 

providing learners with the procedural knowledge will help them on how to interact and learn 

collaboratively (Weinberger et al. 2007). 

The ICT Knowledge gap that is created by the digital divide has been indicated in literature 

(Mendonca and Cowan 2007; Wei and Hindman 2011) as a critical factor whereas it is 

anticipated that users with different skills and technical knowledge to collaborate in VLE. 

5ƛƎƛǘŀƭ ŘƛǾƛŘŜ ƛǎ ŘŜŦƛƴŜŘ ŀǎ άinequalities in the meaningful use of information and 

communication technologiesέ (Wei and Hindman 2011, p.217). This dilemma may put users of 

VLE against unequal opportunities to use the associated tools that mainly depends on Internet 

and some ICT skills regardless of the needed proper knowledge. Nkanu and Okon (2010) assert 

that the Internet has become the dominant space for digital age and a necessity in the same 

time to be accepted and used to bridge the knowledge gap. However, Solutions are required 

to minimise or even eliminate this gap throughout a country. Jayasena (2012) argue that cloud 

computing would be the promising solution for bridging the digital divide. 

White et al. (2009) claim that the use of cloud computing may be accompanied by uncertainty 

in respect of, e.g., security. However, this uncertainty can be reduced by trust that influences 
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the members of collaborative groups (Pankiewicz et al. 2009). The importance of institutional 

support towards knowledge sharing was emphasised by Hew et al. (2016a) as a key influence 

ƻƴ ǳǎŜǊǎΩ ƛƴǘŜƴǎƛƻƴǎ ǘƻ ǳǎŜ ±[9 ǘƻƻƭǎΦ 

 

3.12   CHAPTER SUMMARY 

The chapter outlined collaborative VLE by highlighting issues related to this environment. 

Differences between traditional and cloud-based VLEs were briefly discussed. Capabilities of 

ŎƻƭƭŀōƻǊŀǘƛǾŜ ±[9Σ ŎƻƭƭŀōƻǊŀǘƛǾŜ ǘƻƻƭǎ ŀƴŘ ǊŜǎƻǳǊŎŜǎ ŀǎ ǿŜƭƭ ŀǎ ǳǎŜǊǎΩ perception of 

ŎƻƭƭŀōƻǊŀǘƛǾŜ ŜƴǾƛǊƻƴƳŜƴǘ ǿŜǊŜ ŀƭǎƻ ƘƛƎƘƭƛƎƘǘŜŘΦ ¦ǎŜǊΩǎ ŜȄǇŜǊƛŜƴŎŜ ŀƴŘ ŜȄǇŜŎǘŀǘƛƻƴǎ ǿŜǊŜ 

ŀƭǎƻ ƎƛǾŜƴ ŀǘǘŜƴǘƛƻƴ ǘƻ ǇǊŜǎŜƴǘ ǘƘŜƛǊ ŜŦŦŜŎǘǎ ƻƴ ǘƘŜ ǳǎŜǊǎΩ ŀǘǘƛǘǳŘŜ ǘƻǿŀǊŘ ǳǎƛƴƎ ŀƴŘ ŀŎŎŜǇǘƛƴƎ 

collaborative VLEs. Finally, concerns and challenges that may affect the utilisation of this 

environment were identified and presented. The results of the literature review have 

identified a number of influences on the use of collaborative VLEs. Chapters 5, 6 and 7 examine 

these areas in more depth by surveying ǳǎŜǊǎΩ ǾƛŜǿǎ ƛƴ ǊŜƎŀǊŘ ǘƻ ǘƘŜ ǳƴŘŜǊǇƛƴƴƛƴƎ ƛǎǎǳŜǎ 

related to this thesis. The next chapter outlines the research methodology that has been 

employed in this research. 
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CHAPTER 4: RESEARCH METHODOLOGY 

This chapter discusses the research methodology, research design, research stages including 

the preliminary study, and further investigation needed for collecting data to answer the 

research questions. The nature of this research is multidisciplinary where several disciplines 

contributed namely cloud computing, virtual learning environment, and collaboration 

environment. All research methods employed in this thesis are highlighted in this chapter and 

briefly discussed. 

 

4.1   RESEARCH DESIGN 

Research design as defined by Yin (2003) ƛǎ άthe logic that links the data to be collected (and 

the conclusions to be drawn) to the initial questions of studyέΦ Lǘ ƛǎ ŀƭǎƻ ŘŜŦƛƴŜŘ ŀǎ άa logical 

plan to maximise the validity of research findingsέ ό5ǳ ¢ƻƛǘ нлмрΣ ǇΦсмύΦ Lǘ Ƴǳǎǘ ōŜ ŦƭŜȄƛōƭŜ ŀƴŘ 

adaptive (De Munck 2009) to deal with any unanticipated issue during the research. Generally, 

the use of a specific design depends on the nature of the problem investigated within the 

research (Walliman 2011) and also the nature of the research question (Anastas 1999) as 

these will primarily help to answer the research question clearly and support them with 

evidence (De Vaus 2001). 

This research adopted a mixed methods methodology which incorporates quantitative and 

qualitative methods for data collection. The nature of this research combines explanatory and 

exploratory approaches to achieve the objectives. De Vaus (2001) asserts that explanatory 

ǊŜǎŜŀǊŎƘ ŦƻŎǳǎŜǎ ƻƴ άwhyέ ǉǳŜǎǘƛƻƴǎ ŦƻǊ ǿƘƛŎƘ Ŏŀǎǳŀƭ ŜȄǇƭŀƴŀǘƛƻƴǎ ǿƛƭƭ ōŜ ŘŜǾŜƭƻǇŜŘΦ 

Saunders et al. (2009) elaborates that exploratory research is used by the researchers to clarify 

their understanding of the research problem by searching the literature for example beside 

other ways. Precisely, this research follows the sequential exploratory design. 

 

 

4.2   TRIANGULATION AND MIXED METHODS APPROACH 

Creswell (2013, p.212) ŘŜŦƛƴŜǎ ŀ ƳƛȄŜŘ ƳŜǘƘƻŘǎ ǊŜǎŜŀǊŎƘ ŀǎ άan approach to inquiry that 

combines or associates both qualitative and quantitative forms of research. It involves 

philosophical assumptions, the use of qualitative and quantitative approaches, and the mixing 

of both approaches in a studyέΦ .ƻǘƘ ǉǳŀƴǘƛǘŀǘƛǾŜ ŀƴŘ ǉǳŀƭƛǘŀǘƛǾŜ ƳŜǘƘƻŘǎ ŀǊŜ ǳǎŜŘ ōȅ 
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researchers to end up with a wide understanding of the research problem (Creswell 2009) in 

a single or multiphase study (Hanson et al. 2005). 

Generally, both quantitative and qualitative methods are compatible (Howe 1988 cited by 

Saunders et al. 2009) and complementary to each other (IVSZ 2012; Stew 2009) and give the 

research a more comprehensive understanding of a research problem (Creswell 2013; Given 

2008). In fact, great advantages accompany many research questions when the research 

combines both approaches (Given 2008; Park 2006). This is triangulation (Dawson 2002; 

Ritchie 2003) whereas the researcher investigates an issue from several perspectives using 

more than one research method aiming for a broad view of the problem. It also allows 

researchers to gather data from different sources (Rothbauer 2008). 

CǳǊǘƘŜǊƳƻǊŜΣ άneither is better than the other ς they are just different, and both have their 

strengths and weaknessesέ (Dawson 2002, p.16). Hence, both approaches should not be 

considered as inflexible (Creswell 2013). For example, a primarily quantitative approach can 

be extended by implementing simple qualitative methods such as open-ended questions 

where illustrative quotations can be used by the researcher within the quantitative body 

(Howitt and Cramer 2011). In general, every research tool can be powerful, if it is used 

correctly for the data and research questions that it was originally designed for (Leedy and 

Ormrod 2010). 

 

 

4.3   QUALITATIVE VERSUS QUANTITATIVE RESEARCH 

Quantitative methods such as the use of questionnaires are more cost-effective than 

qualitative methods such as interviews, especially if the research involves a large geographical 

area (De Vaus 2002). Therefore, selecting a questionnaire as a primary instrument for this 

research was to overcome the wide geographical distances between HEIs which reach 

sometimes nearly 1000 km long.  

As outlined in Table 4.1 (Blaxter et al. (2006); Creswell 2009; Creswell 2013; Dawson 2002; 

Goodwin 2010; Howitt and Cramer 2011; IVSZ 2012; Walliman 2011), great features are 

notable for both quantitative and qualitative methods. Nevertheless, there are a few 

disadvantages that should be taken into consideration by researchers during the research 

design phase. 
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 QUALITATIVE QUANTITATIVE 
wŜǎŜŀǊŎƘŜǊΩǎ ǊƻƭŜ More subjective More objective 
Contact 
participants 

Contact with participants tends 
to last a lot longer 

Contact with participants is much 
quicker 

Interaction Direct interaction with 
respondents 

Indirect interaction with 
respondents 

Questions Type Open-ended questions Closed-ended questions 
Questions Words How and why Who, how much, and how many 
Examples/ 
Instruments 

Focus groups, field observation, 
in-depth interviews and case 
studies 

Questionnaire, structured 
interviews 

Sample Small Larger study population 
Analyses Nature Inductive analyses Deductive analyses 
Analysis type Thematic analysis Statistical analyses 
Analysis 
techniques 

Cannot be manipulated 
mathematically 

Analysed using the techniques of 
statistics 

Data collected Collect qualitative data Collect numerical data 
Appropriateness In the early stages of research When theory is well developed 
Dealing with Words Numbers 
Data Observation notes, interview 

transcripts, literary texts, 
minutes of meetings, historical 
records, memos and 
recollections, documentary 
films, document data, audio-
visual data 

Population counts, economic data, 
scientific measurements, Census 
figures, performance data, all 
measurements, observational data 

Interpretation Themes, patterns Across databases 
Other 
characteristics 

Used to obtain information-rich 
data 
Data collected in the 
ǇŀǊǘƛŎƛǇŀƴǘΩǎ ǎŜǘǘƛƴƎ 
Focus on characteristics 
Explores attitudes, behaviour 
and experiences 
Often used as a preliminary step 
to plan research 
Interpretation can be quite 
demanding and dependant on 
the researcher 

Generates statistics 
Requires a great deal of time and 
work 
Limits the degree to which 
respondents participate 
Maximum control over the 
questions 
Researcher is considered 
completely external to the actual 
research 

Table 4.1: Comparison of qualitative and quantitative research. 

 

In the context of this research, a mixed methods approach is adopted to combine the benefits 

of quantitative and qualitative methods and to mitigate the disadvantages where they are 

found. 
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4.4   RESEARCH METHODS IN RELATED LITERATURE 

Table 4.2 highlights examples of methodologies used in studying cloud-based collaborative 

learning environment and related issues in literature. 

No. AUTHOR(s) CONTEXT METHODs 

1.  Darwaish 
and Wang 
(2012) 

Investigating building effective online collaborative 
virtual learning environments. 
Evaluating the features of the current VLE and the 
functionalities desired by University students. 

Mixed Approach 
Prototype Design 

2.  Gital et al. 
(2014) 

The study outlines the design of architectural 
framework of Collaborative Virtual Environment 
(CVE) based on cloud computing. The proposed 
architecture aims to improve the effectiveness of 
the conventional CVE by allowing users to access 
more ICT resources in a cost-effective solution. 

Theory-based 
analysis 

3.  Karadimce 
and Davcev 
(2013) 

The study mainly focuses on M-learning as a motive 
for collaboration, and therefore it proposes multi-
tenancy group collaboration within the cloud-based 
learning platform which is based on PaaS cloud 
model. 

Quantitative 

4.  Valcheva et 
al. (2015) 

The study highlights the cloud-based virtual 
infrastructure for building a collaborative learning. 
It also highlights the specifications and 
requirements needed for the entire purpose. The 
study outlines the main advantages of utilising 
virtual infrastructure in learning environment as 
well as the disadvantages. The study proposes VICoL 
which is based on a front-end for students and a 
backend designed for teachers. 

Theory-based 
analysis 

5.  Luna and 
Sequera 
(2015) 

The study is focused on a proposed model for cloud 
Online Learning Environments that is based on the 
massive open online courses (MOOCs) hosted on 
cloud supporting by the large number of students 
with own device (BYOD). The study employs a 
practical experiment that consists of using Google 
Apps services and MOOCs, in conducting laboratory 
reports for chemistry lab. The study proposes 
architecture for platforms e-learning and 
mechanisms for collaborative work in cloud applied 
to the laboratories. The proposed architecture 
consisted of four layers; the cloud services 
represent the first layer while the second layer is 
based on virtualization. The third and fourth layers 
are related to MOOCs and BYOD respectively. 

Mixed Approach 
Practical 
Experiment 

6.  Doelitzsche
r et al. 
(2010) 

The study introduces the private cloud 
infrastructure in the Hochschule Furtwangen 
University (HFU) which is called Cloud Infrastructure 
and Application (CloudIA). The target users are staff 
and students of the HFU. The study outlines 
examples of harnessing the potential of cloud 

Theory-based 
analysis 
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computing into academic purposes. The study also 
concentrates SSO as an important feature of the 
proposed system. 

7.  Yadegaride
hkordi et al. 
(2015) 

¢ƘŜ ǎǘǳŘȅ ƳŜŀǎǳǊŜǎ ǘƘŜ ǳǎŜǊǎΩ ǇŜǊŎŜǇǘƛƻƴǎ ƻŦ 
technology characteristics based on task technology 
fit model in a cloud-based collaborative learning 
environment. The coding and analysis of interviews 
with users resulted in that collaboration, mobility, 
and personalization were indicated by participants 
ǿƘƛƭŜ ƻǘƘŜǊ ŎƘŀǊŀŎǘŜǊƛǎǘƛŎǎ ŘƛŘ ƴƻǘ ŀǘǘǊŀŎǘ ǘƘŜ ǳǎŜǊǎΩ 
attention completely. 

Qualitative 

8.  White et al. 
(2009) 

¢ƘŜ ǎǘǳŘȅ ƳŜŀǎǳǊŜǎ ǘƘŜ ǳǎŜǊǎΩ ǎŀǘƛǎŦŀŎǘƛƻƴǎ ŀƴŘ 
perceived usefulness of using collaborative 
activities through cloud computing compared with 
those of traditional collaboration systems. The 
results of the study iƴŘƛŎŀǘŜ ǘƘŀǘ ǘƘŜ ǇŀǊǘƛŎƛǇŀƴǘǎΩ 
rating of collaborative tasks using cloud computing 
systems were higher than those of traditional 
systems. 

Meta-Analysis 
Focused Groups 

9.  Yadegaride
hkordi et al. 
(2014) 

The study adopts Task-Technology Fit (TTF) model 
to determine the most important factors that can be 
used as predictors for the student adoption of 
cloud-based collaborative learning technologies in a 
ǳƴƛǾŜǊǎƛǘȅΦ ¢ƘŜ ǊŜǎǳƭǘ ƻŦ ǎǘǳŘȅ ǎǘŀǘŜŘ ǘƘŀǘ ǘŀǎƪ άƴƻƴ-
ǊƻǳǘƛƴŜƴŜǎǎέ Ƙŀǎ ƴŜƎŀǘƛǾŜƭȅ ƛƴŦƭǳŜƴŎŜŘ ¢¢C ǿƘƛƭŜ 
otheǊ ǘŀǎƪǎ ǎǳŎƘ ŀǎ άLƴǘŜǊŘŜǇŜƴŘŜƴŎŜέ ŀƴŘ 
"Technology characteristics (Personalization, 
Collaboration and Mobility)" have positively 
controlled TTF. Significant relationships are existent 
to be determined when adopting cloud-based 
collaborative learning technologies under the direct 
effect of characteristics of task and technology. 

Quantitative 
 

10.  Sarrab et al. 
(2016) 

The main focus of this study is the influencing 
factors of adopting and accepting Mobile learning 
by students in higher education institutions in 
Oman. Technology Acceptance Model (TAM) is 
adopted as a theoretical framework to evaluate the 
factors concerning M-learning adoption. 

Quantitative 
 

11.  Edwards 
(2011) 

¢ƘŜ ǎǘǳŘȅ ƛƴǾŜǎǘƛƎŀǘŜǎ ǘƘŜ ǎǘǳŘŜƴǘǎΩ ǇŜǊŎŜǇǘƛƻƴǎ ƻŦ 
Google Documents as a collaborative tool to write a 
research assignment in a University level course. 
The students revealed their satisfaction about using 
such a tool for collaboration which became easier 
online and maintained a social presence for 
students. 

Mixed Approach 

12.  Liao et al. 
2013 

The study proposes new e-learning model based on 
collaborative cloud concerning solving the problems 
of instructors and students within e-learning 
applications. The knowledge model is adopted as 
well as the economic model in the proposed 
collaborative cloud where virtual resources can be 

Mixed Approach 
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selected by users effectively. The study explores a 
solution to overcome the limitation of instructional 
resources and learning support needs. 

13.  Zhu et al. 
2009 

The study ŜȄŀƳƛƴŜǎ ǿƘŜǘƘŜǊ ǘƘŜ ǎǘǳŘŜƴǘǎΩ 
perception of collaborative e-learning environment 
is culturally affected. Issues investigated are: group 
discussion, critical thinking, problem-based 
learning, peer learning, interaction and help 
seeking/provision. The findings indicate that the 
ŎǳƭǘǳǊŜ Ƙŀǎ ŀƴ ŜŦŦŜŎǘ ƻƴ ǘƘŜ ǎǘǳŘŜƴǘǎΩ ǇŜǊŎŜǇǘƛƻƴ ƻŦ 
collaborative e-learning environment. 

Questionnaire 

14.  Chunwijitra 
2013 

The study proposes new online authoring tools for 
e-learning systems (WEBELS) to (1) improve 
performance of online meeting system, and (2) 
solve the limitations of existing authoring tools for 
video-based learning content in the developing 
countries which have low Internet speeds. 

Experimental 
study 

15.  El Mhouti et 
al. 2016 

The authors propose a design of a flexible cloud-
based Virtual Collaborative Learning Environment 
(cloud-based VCLE) Based on a cloud computing 
architecture. The proposed design supports 
ǎǘǳŘŜƴǘǎΩ ǘŀǎƪ-driven learning in a more 
collaboratively manner by responding to the 
ƭŜŀǊƴŜǊΩǎ ŘȅƴŀƳƛŎ ƴŜŜŘǎΦ 

Theory-based 
study 

Table 4.2: Examples of methodologies used in studying cloud-based collaborative learning environment 
and related issues. 

 
 

4.5   ADOPTED RESEARCH METHODS 

This research has adopted a mixed approach (Quantitative and Qualitative) which includes the 

followings: 

1. Literature review of: 

a. Cloud computing and relative issues in general and higher education in 

particular. 

b. Applications of cloud computing and VLEs in HEIs. 

c. Collaborative virtual learning environment. 

d. hƳŀƴ όL/¢Σ I9LǎΣ ŎƻƭƭŀōƻǊŀǘƛǾŜ ±[9Σ IƛƎƘŜǊ 9ŘǳŎŀǘƛƻƴΣ ΧŜǘŎΦύ 

e. Cultural influences (Language, Customs and traditions, DŜƴŘŜǊΣ ΧŜǘŎΦύ 

2. Mixed Methods Approach Primary Research: 

a. A qualitative preliminary study: Semi-structured interviews with IT managers. 

Questions have focused on the current state of VLEs in Omani Universities and 

Colleges as well investigate the existing infrastructure. 
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b. First survey (quantitative) using questionnaires: was designed to gather 

information in respect of the HEIs stakeholders such as faculty members, 

students, researchers, and admins/technicians. 

c. The second survey (qualitative) is used to gather information for issues not 

covered by the first survey, or issues identified by the first survey which 

require further investigation. 

3. Development of a framework: A set of recommendations for HEIs in Oman are derived 

from the research outcome. 

4. Developing a prototype: To demonstrate some of the key issues that are included in 

the proposed framework and also to simulate a VLE for a collaborative environment 

taking into consideration some cultural aspects. 

5. Evaluating the framework and the prototype: some Omani academics, students, 

admins/technicians, and parents participated in the evaluation of the purposed 

framework. 

6. Modification to the framework and the prototype: As a result of the outcome of the 

evaluation of the prototype and the proposed framework some modifications were 

made to both the framework and the prototype. 

7. Writing up the thesis. 

Table 4.3 shows the research question and respective research methods by which the answers 

to questions were achieved. 

Research Question Research Method 

1. To what extent is the existing ICT infrastructure and services 
able to support CBCVLEs in Oman? 

Survey 1 
Survey 2 

2. What is the extent of the application of collaborative VLEs in 
HEIs in Oman? 

Survey 1 
Survey 2 

3. What are the challenges that may affect the successful 
utilisation of CBCVLEs in Oman? 

Literature Review 
Survey 1 
Survey 2 

4. What would be the most suitable VLE to support a cloud-based 
collaborative environment in Oman? 

Literature Review 
Survey 1 
Prototype 

5. What are the features of this CBCVLE that make it suitable for 
the HEIs in Oman? 

Literature Review 
Survey 1 
Survey 2 
Prototype 

6.      To what extent the local culture may influence the use of a 
CBCVLE in Oman? 

Literature Review 
Survey 2 

Table 4.3: Research questions and associated research methods. 
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Figure 4.1 illustrates the road map of the methodology used for the thesis which is illustrated 

graphically in the figure and will be discussed later in this chapter.  

 

Figure 4.1: Research Design. 

 

As listed in Table 4.4, this research adopted various methods which were found to be suitable 

for collecting data and conducting further investigations and development. These methods 

were selected for their appropriateness for this research based on views revealed from the 

literature and other related studies as mentioned earlier in this chapter. 
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1.  Literature review. 

2.  Explore cloud-based collaborative learning initiatives globally. 

3.  Investigation of HEIs in Oman. 

4.  Preliminary study interviews (Design, Implementation). 

5.  Survey 1 (Design, Implementation, and data analysis). 

6.  Survey 2 (Design, implementation, and data analysis). 

7.  Evaluate Virtual Learning Environments packages. 

8.  Develop an initial framework for CBCVLE. 

9.  Develop a prototype of CBCVLE. 

10.  Evaluate the prototype and the framework. 

11.  Revise the framework. 

12.  Produce the final framework. 

13.  Write up thesis. 

Table 4.4: Research Stages. 

 

4.6   LITERATURE REVIEW 

The literature review has offered a good ground to this research where different issues where 

theoretically investigated and supported by real examples and experiences. This approach of 

data collection as asserted by researchers (Blaxter et al. 2006; Marczyk et al. 2005) was 

extremely important to enrich the research with information, ideas, perspectives, highlights, 

illustrative diagrams and tables, etc. The literature review was expanded in chapters 2 and 3 

where the former focused on cloud computing and learning environment including VLEs as 

well as local culture, the latter highlighted issues related to collaborative VLE which is the main 

topic of this research. 
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4.7   INVESTIGATION AND RESEARCH 

This research has employed an investigation intƻ I9LǎΩ ǿŜōǎƛǘŜǎ ǘƻ ŘŜǘŜǊƳƛƴŜ ǿƘŀǘ ǘȅǇŜ ƻŦ 

±[9 ƛǎ ōŜƛƴƎ ǳǎŜŘ ŦƻǊ ƭŜŀǊƴƛƴƎ ŀƴŘ ǘŜŀŎƘƛƴƎ ŀŎǘƛǾƛǘƛŜǎΦ /ƻƴǘŜƴǘ ŀƴŀƭȅǎƛǎ ƛǎ άa research technique 

for making replicable and valid inferences from data to their contextέ όYǊƛǇǇŜƴŘƻǊŦŦ мфуфΣ ǇΦ 

403). Content analysis is based on counting the frequency of an aspect to measure its 

importance with other issues (Walliman 2011) and to identify themes and how every theme 

is treated and offered and then linked to independent variables (Berelson 1952 and Robson 

2002 cited by Spencer et al. 2003) to identify the relationships between themes and variables 

within a study (Given 2008)Φ /ƻƴǘŜƴǘ ŀƴŀƭȅǎƛǎ ƘŜƭǇǎ ǊŜǎŜŀǊŎƘŜǊǎ ǘƻ ǎŜŜƪ άvalid knowledge or 

practical support for actions and critiqueέ όYǊƛǇǇŜƴŘƻǊŦŦ нлмфΣ ǇΦнύΦ 

This research Ƙŀǎ ǇŀǊǘƛŀƭƭȅ ŜƳǇƭƻȅŜŘ ŎƻƴǘŜƴǘ ŀƴŀƭȅǎƛǎ ǘƻ ƛŘŜƴǘƛŦȅ ǘƘŜ ŦǊŜǉǳŜƴŎȅ ǘƘŀǘ άaƻƻŘƭŜέ 

ŀƴŘ ά.ƭŀŎƪōƻŀǊŘέ ŀǊŜ ǳǎŜŘ ƛƴ ǘƘŜ ƭƛǘŜǊŀǘǳǊŜ ƛƴ ǘƘŜ ǊŜƭŜǾŀƴǘ ǎǳōƧŜŎǘ ŘƻƳŀƛƴǎΦ ¢ƘŜ ǊŜǎŜŀǊŎƘ ŀƭǎƻ 

has employed documentary analysis which as stated by Ritchie (2003) involves the review of 

existing documents such as public media reports, government reports, and procedural 

documents. The outcome of these investigations is discussed, where applicable, in chapters 2 

and 3. 

 

4.8   PRELIMINARY STUDY 

A preliminary study which is a small-scale rehearsal of an actual study, requires less time for 

implementation and fewer participants (Given 2008). Moreover, Blaxter et al. (2006) 

emphasise the necessity for conducting piloting prior to collecting real data. This phase 

identifies weaknesses and shows how the research techniques and methods will empirically 

work and give indications to respond accordingly. Given (2008) argues that a pilot study can 

be used in any type of research. 

In this research, a preliminary study was conducted through interviews with IT managers and 

specialists in four HEIs (see Appendix 2). The aim was to prepare the base for the next stage 

of data collection method, which relies mainly on the main survey questionnaire. In this stage, 

the purpose was to obtain relevant information from IT practitioners to help in directing the 

next steps of this research. 

Although there were some hesitations from some IT managers to participate, the interviews 

provided some useful information for incorporation into the questionnaire, several aspects 

were explored and important facts were revealed. 
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¢ƘŜ ŎƻƴǘŜƴǘ ƻŦ ƛƴǘŜǊǾƛŜǿǎΩ ǉǳŜǎǘƛƻƴǎ ŎƻǾŜǊŜŘ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ǎŜŎǘƛƻƴǎΥ 

¶ Section 1: General Information, this includes 11 questions about the interviewee and 

their roles, their institutions such college, department, the number of academic staff, 

IT staff, students and administrative staff. 

¶ Section 2: Collaboration, this includes 9 questions about collaborative environment, 

its uses, types and limitations. 

¶ Section 3: Information Systems and VLEs, this includes 10 questions about VLEs that 

are currently used in the institution as well as other information systems. 

¶ Section 4: ICT Infrastructure, this includes 5 questions about the current ICT 

infrastructure in these institutions. 

¶ Section 5: Cloud Computing, this includes 28 questions about their views on cloud 

ŎƻƳǇǳǘƛƴƎΣ ƛǘǎ ŀǇǇƭƛŎŀǘƛƻƴǎΣ ƛǘǎ ǎŜǊǾƛŎŜǎΣ ƛƴǎǘƛǘǳǘƛƻƴΩǎ Ǉƭŀƴǎ ŀƴŘ ǊŜƭŀǘŜŘ ƛǎǎǳŜǎΦ 

¶ Section 6: Student Learning CultureΣ ǘƘƛǎ ƛƴŎƭǳŘŜǎ ƻƴƭȅ н ǉǳŜǎǘƛƻƴǎ ŀōƻǳǘ ǎǘǳŘŜƴǘǎΩ 

learning approaches/habits and related change. 

The structure and the style of the interviews adopted, and the questions were guided by 

literature which highlighted crucial issues. HEIs in Oman were carefully considered and 

sampled to included 4 institutions to represent both public and private. Accordingly, the 

selection covers the only public university, 1 private university, 1 public applied science 

college, and 1 public technical college. 

The outcome of the preliminary study indicated a few but valuable elements and facts which 

have been considered when designing the main instrument of data collection in this research. 

The key issues emerged are: 

¶ Some institutions pay high and considerable attention to offer high qualified team of 

technicians and programmers and other human resources to deliver better online 

educational services. 

¶ Some institutions lack the financial resources. 

¶ Some institutions seem to have a very well ICT infrastructure including data centres 

and networks. 

¶ One institution is using two VLEs simultaneously. 

¶ The majority of these institutions are using Moodle as a VLE. 

¶ Some institutions were clearly cautious to reveal data about their data centres and 

networks. 
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¶ Most of these institutions they have increased their Internet speeds over the last few 

years, and they have at least two physical communication links per institution from 

different Internet Service Providers (ISPs). 

¶ {ƻƳŜ L¢ ŘŜǇŀǊǘƳŜƴǘǎκŎŜƴǘǊŜǎ Řƻ ƴƻǘ ƘŀǾŜ ŎƻƴǘǊƻƭ ƻǾŜǊ ǘƘŜ ƛƴǎǘƛǘǳǘƛƻƴΩǎ ±[9 ƛƴŎƭǳŘƛƴƎ 

contents and management; they are only responsible for the infrastructure, 

networking and servers while another department has the full responsibility of VLE. 

¶ Some institutions have already used cloud services. 

 

4.9   SURVEY 1 

Survey 1 incorporates a questionnaire to collect data in respect to ICT infrastructure and 

services, use of cloud computing, collaborative learning environment, and potential features 

that are expected by users in HEIs in Oman. Both quantitative and qualitative questions, which 

included open-ended and closed-ended types were utilised in this survey (see Chapter 5 for 

details). 

 

4.10   SURVEY 2 

{ŎƘǳǎǘŜǊ Ŝǘ ŀƭΦ όнлмрΣ ǇΦмфύ ŜƳǇƘŀǎƛǎŜ ǘƘŀǘ άThe qualitative research on collaboration in virtual 

environments gives deeper insights into the relationship of personal preferences for VLEsέΦ 

After the analysis of data obtained from survey 1 and the literature, it was a necessary step 

forward to investigate issues that are not covered by the first survey. Survey 2 aims to 

extensively explore issues that relate to concerns and challenges within CBCVLE. This survey 

also investigates factors that may affect the use and utilisation of a CBCVLE (see chapters 6 

and 7 for details).  

 

4.11   FRAMEWORK DEVELOPMENT 

The main aim of this research was the development of a framework for CBCVLE for HEIs in 

Oman. The development of the framework is a vital step that will empirically enrich this 

research with the data obtained through both theoretical and practical outlooks. The 

ƭƛǘŜǊŀǘǳǊŜ ƻƴ ǘƘŜ ƻƴŜ ƘŀƴŘ ǇǊƻǾƛŘŜŘ ǎǳōǎǘŀƴǘƛŀƭ ŜȄŀƳǇƭŜǎ ŀƴŘ ƻǘƘŜǊ ƛƴǎǘƛǘǳǘƛƻƴǎΩ ŜȄǇŜǊƛŜƴŎŜ 

globally. On the other hand, the proposed prototype stands in combining the theory into real 

practice. The anticipated features of cloud computing are inherited into the proposed 
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framework as well as other collaborative features of traditional VLEs. The prototype involves 

the use of a suitable VLE for illustrative purposes. User testing is performed to evaluate the 

prototype and the framework. Subsequently, any necessary modification to the framework 

are carried out (see Chapter 8 for details). 

 

 

4.12   PROTOTYPE DEVELOPMENT 

ά²Ŝ ōǳƛƭŘ ƭƻǘǎ ŀƴŘ ƭƻǘǎ ƻŦ ƛƳǇŜǊŦŜŎǘ ǇǊƻǘƻǘȅǇŜǎ ƴƻǘ ōŜŎŀǳǎŜ ǿŜ ǘƘƛƴƪ ǿŜΩǾŜ Ǝƻǘ ǘƘŜ ǊƛƎƘǘ 

answer, but to get responses from buyers and usersέ όaȅŜǊǎƻƴ нллмΣ ǇΦон ŎƛǘŜŘ ōȅ YƛƳōŜƭƭ ŀƴŘ 

Stables 2007, p.266). This sheds the light on the importance of such method during the design 

phase and it is can be reflected into any related field. The development of a prototype was 

found to be essential to show the role and suitability of the framework in respect of culture. 

A selection of particular cultural aspects discussed in Chapter 7 were chosen to be applied in 

the prototype to illustrate how cultural influences can be tackled and mitigated in regard to 

the use of CBCVLE. These aspects were selected because there were highly indicated by 

participants and also they were found easy and practically applicable to be implemented in 

the prototype. The prototype is further explained in Chapter 9. 

 

 

4.13   FRAMEWORK AND PROTOTYPE EVALUATION 

IŀƳƳŜǊǎƭŜȅ όнллуΣ ǇΦпрύ ǎǘŀǘŜŘ ǘƘŀǘ άvalidity is a crucial standard by which the findings of 

research should be judgedέΦ hǘƘŜǊ ǎȅƴƻƴȅƳǎ ǎǳŎƘ ŀǎ ŜǾŀƭǳŀǘƛƻƴΣ ǾŀƭƛŘŀǘƛƻƴ ŀƴŘ ŀǎǎŜǎǎƳŜƴǘ 

have been also used in literature (Hammersley 2008). The evaluation of the framework and 

the prototype is used to validate the suitability and relevance of the framework. Evaluators 

were chosen to represent a diversity of users in HEIs in Oman. An online questionnaire was 

used to collect data. More details about the evaluation study are provided in Chapter 10. 

 

4.14   ETHICAL CONSIDERATIONS 

This thesis including all methods have gone through the University ethical review process. A 

brief introduction is given in every interview or questionnaire, and participants are informed 

about the purpose of data collection and how their data will be used. They also were informed 

about their anonymous identity with which they will be identified during the analysis and 



87 
 

presentation of data. In interviews, the participants were asked for permission to record their 

voices. All records will be deleted according to Bournemouth University code of practice. 

 

4.15   LIMITATIONS OF THE STUDY 

άEvery study has a set of limitationsέ ό[ŜŜŘȅ ϧ hǊƳǊƻŘΣ нллр ŎƛǘŜŘ ōȅ 9ƭƭƛǎ ŀƴŘ [ŜǾȅ нллфΣ 

p.332). Therefore, this thesis has some limitations that may affect its overall 

comprehensiveness and investigations. The scope of this research was to investigate issues 

related to CBCVLEs. Thus, some aspects were not considered including specific technical 

ŘŜǘŀƛƭǎ ƻŦ ŎƭƻǳŘ ŎƻƳǇǳǘƛƴƎΣ ǳǎŜǊǎΩ ŀǘǘƛǘǳŘŜ ǘƻǿŀǊŘǎ ƻƴƭƛƴŜ ŎƻƭƭŀōƻǊŀǘƛƻƴΣ ŀƴŘ ƻǘƘŜǊ 

ǎǘŀƪŜƘƻƭŘŜǊǎΩ views and perspectives. Discussing the technical aspects of cloud computing is 

outside of the scope of this thesis. Furthermore, the accessibility to some information such as 

the specifications of ICT infrastructure within HEIs is restricted due to the confidentiality of 

policies. 

In addition, this research focuses on Oman, and hence, the framework was not tested by 

external audience to whether it fits other developing countries. 

 

 

4.16   CHAPTER SUMMARY 

This chapter outlined the methodology adopted for this study which was based on a mixed-

method approach. Data collection started with a preliminary study including semi-structured 

interviews with IT managers. Then, the first survey using questionnaires was conducted to 

gather information on respect of the HEIs users. The second survey collected data through 

interviews with users on aspects that are not covered by the first survey. This led to the 

development of a framework which was followed by the development of a prototype to 

illustrate specific cultural issues identified in the framework and how can be tackled within 

VLE tools. Evaluating the framework and the prototype was a very important stage to see 

whether the conclusion drawn from the surveys is confirmed and to verify the framework. 

Overall, the chapter in general concluded every single approach used in the research and 

justified the importance and the selection of each step. 
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CHAPTER 5: SURVEY 1 

This chapter discusses the implementation of survey 1. The results are then presented and 

analysed. Significaƴǘ ƛǎǎǳŜǎ ŀǊŜ ǇǊŜǎŜƴǘŜŘ ōŀǎŜŘ ƻƴ ǳǎŜǊǎΩ ǇŜǊŎŜǇǘƛƻƴǎ ŀƴŘ ǾƛŜǿǎΦ ¢ƘŜ 

discussion of the survey findings focuses on (1) current ICT infrastructure and services of HEIs 

in Oman, (2) current use of cloud computing in HEIs in Oman, (3) collaborative environment 

in HEIs in Oman, and (4) the potential features of CBCVLE. 

5.1   INTRODUCTION 

As discussed earlier in Chapter 4, questionnaires are widely used to collect quantitative data 

primarily. However, they are also used to collect qualitative data alternatively when open-

ended questions are included in the survey and much more diversity of data can be collected. 

The primary research instruments are mainly represented in survey 1 as well as survey 2 which 

is discussed in chapters 6 and 7. The preliminary study was also an instrument that directed 

the primary research positively besides other investigations such as the reviŜǿ ƻŦ I9LǎΩ 

websites. 

 

5.2   SURVEY 1 

Questionnaires as highlighted by De Munck (2009) are the most common methods used for 

ŎƻƭƭŜŎǘƛƴƎ Řŀǘŀ ŦǊƻƳ ǇŜƻǇƭŜ ǿƘƻ ŀǊŜ ƎƛǾŜƴ ǘƘŜ άŜȄŀŎǘ ǎŀƳŜ ǎǘƛƳǳƭƛέ. The potential power of 

survey data lies in its characteristic of quantitative analysis whereas results can be generalised 

to an entire population (Park 2006). For more accurate quantitative results, a larger sample is 

needed, as well as taking into consideration the non-response percent (Dawson 2002). The 

sample should be selected in unbiased manner as this can lead to unrepresentative findings 

(Rubin and Babbie 2011). Questionnaires may include closed-ended, open-ended, or a mixture 

of both types of questions (Stew 2009). 

{ǳǊǾŜȅ м ƛƴǾŜǎǘƛƎŀǘŜŘ ǳǎŜǊǎΩ ǇŜǊŎŜǇǘƛƻƴ ƻŦ ŀ /./±[9 ƛn universities and colleges in Oman. The 

survey focuses on faculty members, students, researches and administrators/technicians as 

the target audience for exploring the related aspects of this research and to better 

understanding the relationships between variables. A mixed methods approach (as described 

in Chapter 4) was utilised via an online survey that had mostly closed-ended questions, but 

also includes 3 open-ŜƴŘŜŘ ǉǳŜǎǘƛƻƴǎ ŀƴŘ м ŎƻƴǘƛƴƎŜƴŎȅ ǉǳŜǎǘƛƻƴ ό{ǘǳŘŜƴǘΩǎ ŎǳǊǊŜƴǘ ȅŜŀǊύΦ 

The preparation and design of an effective survey as stated by Park (2006) and Hutchinson 

(2004) takes quite a long time which is considered as a pitfall in questionnaire design. The 
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questionnaire that is designed using five-point Likert scale is described by Brace (2008) as the 

most commonly used approach by researchers and it is easy to understand by respondents. 

The scale used in this survey consists of 5 points (5-Strongly Agree, 4-Agree, 3-Neutral, 2ς

Disagree, 1-Strongly Disagree). The Likert scale which was developed by Psychologist Rensis 

Likert in 1932 (Brace 2008), has been widely used by researchers as shown in literature. This 

scale allows respondents to indicate the level of their agreement or disagreement to a 

statement (Saunders et al. 2009). 

In random selection of the sample as is in this survey, everyone has an equal opportunity of 

being selected without any intervention into the selection process (Beins and McCarthy 2012; 

Bernard 2006; Blaxter et al. 2006; Creswell 2009; Rubin and Babbie 2011; Walliman 2011) and 

therefore the sample is intended to be representative of the entire population (Saunders et 

al. 2009). 

The questionnaire was primarily piloted using five respondents and experts to identify 

weaknesses and to receive feedbacks on different sections of the questionnaire. The 

questionnaire went live late in November 2016 and the survey was closed in late February 

2017. Social media as well as email were used to reach the potential participants for the 

survey, encouraging them to participate. 205 participants completed the questionnaire while 

84 left the survey incomplete providing partial responses, and therefore, they are omitted 

from the analysis. Five cases were discarded from the dataset as they were not representative 

for the target contributors to the survey. These respondents belong to institutions other than 

Omani HEIs such as primary schools of education (N=3) and some Universities in Asia and the 

United States of America (N=2). 

The questionnaire (see Appendix 3 for details) consists of 7 sections as follows: The first 

section (A) focused on the personal information of the participant such as (1) Occupation, (2) 

Educational Qualification, (3) Age, (4) Institution Name, (5) Name of LMS (or VLE) in the 

ǇŀǊǘƛŎƛǇŀƴǘΩǎ ƛƴǎǘƛǘǳǘƛƻƴΣ όсύ /ƻƳǇǳǘŜǊ ǎƪƛƭƭǎ ƻŦ ǘƘŜ ǇŀǊticipant, and (7) current year of study 

(For students only). 

The next five sections (B, C, D, E, and F) were used to explore and investigate multiple issues 

of the research topic as follows respectively: General aspects of IT, Rating of current IT 

services, Use of Cloud Services, Collaborative Environment, Potential features which may be 

included in collaborative VLE. The final section (G) gave participants the opportunity to add 

their views and comments on different aspects of the survey (see Appendix 3 for details). 

¢ƘŜ ŦƛǊǎǘ ǘǿƻ {ŜŎǘƛƻƴǎ . ŀƴŘ / ƻŦ ǘƘŜ ǉǳŜǎǘƛƻƴƴŀƛǊŜ ǊŜƭŀǘŜ ǘƻ ǘƘŜ άŦƛǊǎǘ ǊŜǎŜŀǊŎƘ ǉǳŜǎǘƛƻƴέ ƻŦ 

this thesis. The focus of these sections is on ICT infrastructure and services within HEIs. The 
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third section (D) of the questionnaire is formed to answer the first question of this research. 

Items of this section focuses on aspects related to the use of cloud services within HEIs. The 

fourth section (E) of the questionnaire is formed to answer the third question of this research. 

The scale also consisted of 5 points Likert scale as above. Items of this section focused on 

aspects related to the collaborative environment within HEIs. 

 

5.2.1   RELIABILITY TESTING 

Reliability in research defines whether the measurement is consistent (Hammersley 2008; 

Howitt and Cramer 2011; Leedy and Ormrod 2010; Marczyk et al. 2005) and the data analysed 

is normally distributed (Saunders et al. 2009). Moreover, most statistics depend on the 

assumption of a normal distribution of data (Hancké 2009ύΦ /ǊƻƴōŀŎƘΩǎ ŀƭǇƘŀ ŎƻŜŦŦƛŎƛŜƴǘ ŀims 

to score 0.70 or higher for a satisfactory reliability (Howitt and Cramer 2011). Reliability test 

is considered one of the most important ways to assess the measurement accuracy 

(Hammersley 2008). Myers and Well (2003) highlight the probability of finding some variables 

are not normally distributed where many other variables are found normally distributed 

within the same study. Subsequently, the data obtained via the survey has been tested for 

reliability using Statistical Package for the Social Sciences (SPSS). 

Table 5.1 shows the Cronbach's Alpha (Reliability Test) using SPSS for the data obtained in the 

survey. The distribution of the collected data was generally normal. The recorded Cronbach's 

Alpha coefficients values range between 0.824 and 0.973 which are considered as satisfactory 

values in this measure (>0.7) and participants were highly consistent within groups. 

 

Section Cronbach's Alpha Cronbach's Alpha Based on 
Standardized Items 

No of Items 

B and C 0.820 0.824 22 
D 0.916 0.917 18 
E 0.888 0.892 17 
F 0.972 0.973 33 

Table 5.1: Reliability statistics per section. 

 

 

5.2.2   TREATMENT OF MISSING VALUES 

Missing data, where participants have not answered all the questions, are also coded by the 

researchers in a similar way to coding of other variables and to identify different types of 

missing data (Saunders et al. 2009). Computer analysis software employ a default code for 
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missing values (Saunders et al. 2009). Therefore, and for the purpose of this survey, SPSS gives 

any missing value a default code to distinguish them from the real values. In this research, 

missing data includes some personal information in section A. Therefore, the exclusion of this 

type of missing data in this research does not affect the analysis. 

 

5.2.3   OUTLIERS DETECTION 

By examining frequency distributions for the data set, the researcher can observe the way 

how the participants responded, the most frequent scores, and the shape of the distribution 

of scores which identifies outliers (unusual, unexpected, or very different from other recorded 

scores) (Cozby and Bates 2011). Box plot chart is used to identify values which are relatively 

different from other scores and these values can be excluded from analysis accordingly 

(Saunders et al. 2009). This technique was used in this research to ensure viability of the data. 

However, nothing was found to be abnormal and therefore no data was excluded from the 

analysis. 

 

5.2.4   DATA ANALYSIS 

The questionnaire was implemented online via a commercial Survey Service Provider (SSP) 

ŎŀƭƭŜŘ ά{ƳŀǊǘ{ǳǊǾŜȅέ όSmartsurvey 2016). Online surveys are flexible and can be managed in 

a time-efficient manner (Evans and Mathur 2005). Such online survey tools as stated by 

Saunders et al. (2009) provide several formats for exporting data such as Excel, SPSS, and 

comma-delimited text files. These interactive SSPs as described by Bernard (2013) are easy to 

build, manage, and analyse data. The statistical features provided by the SSP are limited and 

therefore SPSS is used for conducting further analysis. 

The SPSS software package was utilised to analyse quantitative data gathered through the 

questionnaire. Several statƛǎǘƛŎŀƭ ǘŜǎǘǎ ǎǳŎƘ ŀǎ /ǊƻƴōŀŎƘΨǎ !ƭǇƘŀ ŀƴŘ 5ŜǎŎǊƛǇǘƛǾŜ ǎǘŀǘƛǎǘƛŎǎ 

including frequencies, descriptive, explore, crosstabs are implemented. Dawson (2002) stated 

that using SPSS, for example, helps to lessen time-consuming by researchers in data analysis. 

Such software does not just determine the 0.05 and 0.01 alpha values, but also probability of 

a specific value can be easily obtained (Meyers et al. 2006). 

This research follows an approach known as side-by-side which uses convergent mixed 

methods as described by Creswell (2013). In this technique, each type of data; quantitative 

and qualitative is analysed separately starting with the former then moving to the latter. This 
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approach was applied in this thesis to ensure the clarity and presentation of analysis and 

findings. 

Descriptive statistics such as central tendency (the mode, the median, and the mean) and 

Variability (the Range, and the Variance and Standard Deviation) are extensively used by 

researchers as statistical techniques (Anastas 1999; Beins and McCarthy 2012; Cozby and 

Bates 2011; Goodwin 2010; Saunders et al. 2009; Walliman 2011). These statistics are used to 

ŎƻƴǾŜȅ ǎǘŀǘƛǎǘƛŎŀƭ Řŀǘŀ ǘƘŀǘ ǊŜŦƭŜŎǘ ǇŀǊǘƛŎƛǇŀƴǘǎΩ ǾƛŜǿǎ ǊŜƎŀǊŘƛƴƎ ŀƴ ƛǎǎǳŜ ƻǊ ŀ ǾŀǊƛŀōƭŜ ƛƴ ǘƘŜ 

ǎǘǳŘȅ ό.Ŝƛƴǎ ŀƴŘ aŎ/ŀǊǘƘȅ нлмнύΦ άQualitative data will provide a deeper understanding of 

survey responses, and statistical analysis can be used to provide detailed assessment of 

patterns of responsesέ (Bruton and Ellis-Hill 2009, p.63). 

 

5.2.5   HYPOTHESES 

A hypothesis which is formulated by the researcher (Cozby and Bates 2011) is a tentative and 

testable prediction to an answer to a research question (Marczyk et al. 2005; Walliman 2011) 

ŀƴŘ ƛǘ άmay or may not be supported by the dataέ ό[ŜŜŘȅ ŀƴŘ hǊƳǊƻŘ нлмлΣ ǇΦсύΦ IȅǇƻǘƘŜǎŜǎ 

should be identified in a clear and precise form and to be justified (Howitt and Cramer 2011). 

In respect of hypotheses and in order to test hypotheses, literature has indicated that H1 

represents the alternative hypothesis that the researcher is aiming to prove while H0 

represents the null hypothesis to be disproved or rejected (Beins and McCarthy 2012; Bernard 

2006; Goodwin 2010). 

In order to achieve the aims and objectives, a number of hypotheses were formulated to be 

evaluated in this research. 

Hypothesis (H1): HEIs in Oman have sufficient ICT infrastructure and services to support 

CBCVLEs. 

Hypothesis (H2): The currently used VLEs in HEIs in Oman are reliable. 

Hypothesis (H3): The majority of users in HEIs in Oman are using cloud computing applications. 

Hypothesis (H4): Users in HEIs in Oman are satisfied with the current implementation of cloud 

computing in their HEIs. 

Hypothesis (H5): Users in HEIs in Oman are keen to use cloud computing services in their 

learning and teaching. 

Hypothesis (H6): The majority of HEIs in Oman is currently implementing collaborative VLEs. 
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Hypothesis (H7): Users in HEIs in Oman have the ICT skills to incorporate cloud computing 

services into their learning and teaching. 

Hypothesis (H8): Users in HEIs in Oman are keen to be more involved in collaborative projects 

in learning and teaching. 

άA statistically significant result means that a value of the test statistic has occurred that is 

unlikely if H0 is trueέ όMyers and Well 2003, p.82). Lƴ /ƘŀǇǘŜǊ р ǘƘŜ άtǊƛƳŀǊȅ wŜǎŜŀǊŎƘ όǎǳǊǾŜȅ 

мύέ ŀƴŘ ǘƘŜ ǎtatistical significance as stated by Myers and Well (2003) and Meyers et al. (2006), 

which relies on the probability of a statistical outcome such as Pearson r or F ratio are 

discussed. 

Table 5.2 shows the information in respect of reliability of the data obtained in survey 1. In 

this respect, Cronbach's Alpha is used to check reliability of the data which is used to test the 

hypotheses. The Cronbach's Alpha values show that the distribution of the collected data is 

generally normal, which indicates that the participants views are highly consistent (>0.7), 

except for H2 where there are some more variations. 

 

Hypothesis Cronbach's Alpha No of Items 

H1 0.869 7 
H2 0.601 2 
H3 0.733 5 
H4 - 1 
H5 - 1 
H6 0.755 2 
H7 - 1 
H8 - 1 

Table 5.2: Reliability statistics per hypothesis. 

As shown in Table 5.2, Cronbach's Alpha was not recorded for hypotheses of a single item 

which is asserted by Wanous and Hudy (2001) that the reliability of single-item measures 

cannot be calculated. 

 

5.2.6   SAMPLE CHARACTERISTICS (DEMOGRAPHIC PROFILE) 

As stated by Heppner et al. (2008), variables of a study can be independent, where they can 

be controlled, or dependent when they can be only observed by researchers. Table 5.3 depicts 

demographic (Independent) variables related to participants such as occupation, educational 

qualification, age, VLE, computer skills, and current year (students only). 
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Variable Category Percentage (%) (N) 

Occupation/Profession 
(N=205) 

Learner/Student 
Lecturer/Teacher 
Admin/Technician 
Researcher 

47.3% (N=97) 
39.0 % (N=80) 
8.8% (N=18) 
4.9% (N=10) 

Educational 
Qualification 
(N=205) 

Bachelor/University-College Degree 
PhD 
Master 
High School Diploma 
Other 

32.7% (N=67) 
23.9% (N=49) 
22.4% (N=46) 
19.5% (N=40) 
1.5% (N=3) 

Age 
(N=205) 

18 ς 24 
25 ς 34 
35 ς 44 
45 ς 60 
Over 60 

39.5% (N=81) 
15.1% (N=31) 
28.3% (N=58) 
15.1% (N=31) 
2% (N=4) 

VLE 
(N=205) 

Moodle 
Blackboard 
L ŘƻƴΩǘ ƪƴƻǿ 
No VLE is used in my institution 
Other 

31.2% (N=64) 
30.2% (N=62) 
26.3% (N=54) 
6.3% (N=13) 
5.9% (N=12) 

Computer Skills 
(N=205) 
 

Non-IT user 
General user 
IT Professional 

2.9% (N=6) 
58.5% (N=120) 
38.5% (N=79) 

Current Year (Students 
only) 
(N=97) 

Foundation 
Year 1 
Year 2 
Year 3 
Year 4 
Year 5 

15.5% (N=15) 
14.4% (N=14) 
17.5% (N=17) 
20.6% (N=20) 
20.6% (N=20) 
11.3% (N=11) 

Table 5.3: Demographic Profile of Participants, (N=205) N being the number of participants. 

 

 

5.3   GENERAL INSIGHTS 

There were 205 respondents from nearly a half of total of 76 which represent the total number 

of universities and colleges in Oman. The survey indicates that 31.2% of the respondents are 

using Moodle while 30.2% use Blackboard as their VLEs. On the other hand, 26.3% of 

participants indicate that they do not know what VLE is being used or they actually have no 

VLE in their institutions 6.3% and 5.9% state that other VLEs used by their institutions (see 

Figure 5.1). 
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Figure 5.1: VLEs currently used by HEIs. 

 

 

The results also show that the higher numbers of respondents were students, followed by 

faculty members, Admins/Technicians and researchers (see Table 5.3). With regards to the 

age, the highest age category of participants is between 18 and 24 years old followed by the 

age range 35-44 as shown in Figure 5.2. 

 

 

Figure 5.2: Age groups of respondents. 

 

Figure 5.3 shows that a considerable amount of the participants ranks their level of computer 

ǎƪƛƭƭǎ ŀǎ άDŜƴŜǊŀƭ ǳǎŜǊέ ǿƘƛƭŜ ƻƴƭȅ ŀ ǎƳŀƭƭ ƴǳƳōŜǊ ƻŦ ǘƘŜƳ ŘŜǎŎǊƛōŜ ǘƘŜƳǎŜƭǾŜǎ ŀǎ άbƻƴ-IT 

ǳǎŜǊέΦ ¢ƘŜ ǊŜǎǘ ƻŦ ǘƘŜ ǇŀǊǘƛŎƛǇŀƴǘǎ ŎŀǘŜƎƻǊƛǎŜ ǘƘŜƳǎŜƭǾŜǎ ŀǎ άL¢ tǊƻŦŜǎǎƛƻƴŀƭέΦ 
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Figure 5.3: Computer skills of respondents. 

 

As listed in Table 5.3, the number of students participated in the survey in respect of their 

year of study is approximately evenly distributed: Foundation (15.5%), Year 1 (14.4%), Year 2 

(17.5%), Year 3 (20.6%), Year 4 (20.6%) and Year 5 (11.3%). 

With regard to the VLE that is currently being used by institutions (see Figure 5.1); both 

Moodle (31.2%) and Blackboard (30.2%) were indicated by participants as their adopted VLE 

with the favor of Moodle which was approximately 1.2% greater than Blackboard. 

Table 2.7 in Chapter 2 shows that more than a third of HEIs are currently using Moodle for 

their learning and teaching activities while 14.52% of them have employed blackboard as their 

VLEs. Only 4 institutions have individually adopted their customised solutions such as 

EduWave, Smart-UMS, EduPortal and E-Learning System. 

The reason for choosing the Median relies on the type of data gathered by using Likert scale 

is ordinal (Laerd 2017; Quickmba 2017), and therefore, the Mean has less advantage than the 

Median especially for this certain type of data. The Median scores as well as Mean values were 

calculated for every section as a whole and also for every item (statement) in all sections by 

using SPSS. As shown in Table 5.4 (see section 5.4), the Median scores were all far above the 

average which indicates a positively good response to items within each section. 

 

5.4   CURRENT ICT INFRASTRUCTURE AND SERVICES OF HEIs IN OMAN 

ICT infrastructure of an institution represents a wide range of resources including hardware, 

software, services, and other resources that are relatively important for delivering services to 

users. The ICT infrastructure deals but not exclusively with issues such as Internet Service, Wi-

Fi, Technical Support, Awareness of IT Policies, Storage Service, E-mail Service, Mobile Devices, 

Training, and E-learning Management System. 
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Items in the first two sections of the questionnaire were mainly categorised under 10 variables 

(see Appendix 4) which would reveal the answers to the first research question. 

Table 5.4 shows the statistical results that have been collected by using tests such as 

frequencies, descriptive, and crosstabs. As shown in Table 5.4, every row represents a 

statement which is identified by a variable code. The interpretation of these codes is provided 

in Appendix 4. 

Variable Name Item Code Mean Median IQR 

Internet service SecB_1 3.459 4 1 
Technical support SecB_2 3.766 4 1 
Awareness of IT policies SecB_3 3.498 4 1 
Storage service SecB_4 

SecB_5 
SecC_2 

3.654 
2.161 
3.610 

4 
2 
4 

1 
2 
1 

E-mail service SecB_6 
SecB_7 
SecC_1 

4.171 
2.800 
4.029 

4 
3 
4 

1 
2 
1 

E-learning Management System SecC_3 
SecC_4 

3.634 
2.946 

4 
3 

1 
2 

Wi-Fi SecC_5 
SecC_6 

3.634 
3.068 

4 
3 

1 
2 

Mobile devices SecC_7 
SecC_8 
SecC_9 
SecC_10 
SecC_11 
SecC_12 
SecC_14 

3.410 
3.112 
3.888 
3.137 
3.356 
3.434 
3.171 

4 
3 
4 
3 
4 
4 
3 

2 
2 
2 
2 
2 
1 
2 

Computers SecC_13 3.912 4 2 
Training SecC_15 3.132 3 2 

Table 5.4: Results of statistical analysis (Mean, Median, and IQR). 

 

Table 5.5 ǇǊŜǎŜƴǘǎ ǘƘŜ ǳǎŜǊǎΩ ǊŜǎǇƻƴǎŜǎ ǘƻ individual questions in section B and C of survey 1. 

See Appendix 4 to identify names of variables. 

 

Item Code Strongly 
Agree 

Agree Neutral Disagree Strongly 
Disagree 

SecB_1 16.1% 45.9% 15.1% 13.7% 9.3% 
SecB_2 21.5% 49.8% 14.6% 12.2% 2.0% 
SecB_3 14.6% 43.4% 23.4% 14.1% 4.4% 
SecB_4 21.5% 42.0% 21.0% 11.7% 3.9% 
SecB_5 29.3% 45.4% 9.3% 12.2% 3.9% 
SecB_6 40.5% 44.9% 7.3% 5.9% 1.5% 
SecB_7 16.6% 30.7% 19.0% 23.4% 10.2% 
SecC_1 34.6% 44.4% 12.2% 6.8% 2.0% 
SecC_2 17.1% 42.0% 27.8% 11.2% 2.0% 
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SecC_3 20.5% 38.5% 28.8% 8.3% 3.9% 
SecC_4 8.3% 25.4% 28.8% 27.8% 9.8% 
SecC_5 22.9% 43.9% 15.6% 8.8% 8.8% 
SecC_6 13.7% 30.7% 20.0% 20.0% 15.6% 
SecC_7 22.9% 32.2% 17.1% 18.5% 9.3% 
SecC_8 16.6% 24.9% 22.0% 26.3% 10.2% 
SecC_9 35.1% 37.6% 14.6% 6.3% 6.3% 
SecC_10 15.1% 30.2% 19.0% 24.4% 11.2% 
SecC_11 18.0% 36.1% 17.6% 20.0% 8.3% 
SecC_12 18.0% 36.6% 22.9% 15.6% 6.8% 
SecC_13 29.8% 44.4% 15.1% 8.8% 2.0% 
SecC_14 15.6% 25.9% 27.3% 22.4% 8.8% 
SecC_15 10.2% 32.2% 26.3% 22.9% 8.3% 

Table 5.5: Users responses to survey's questions (Section B and C) 

The following provides the analysis of the outcome of sections B and C of survey 1. Figure 5.4 

illustrates aspects that relate to ICT infrastructure and services in HEIs as indicated by 

participants. 

 

Figure 5.4: Current ICT infrastructure and services in HEIs in Oman. 

 

¶ Internet Connectivity 

Internet connectivity represents an important element of ICT infrastructure for any institution 

as well it is highly recommended to be maintained at a high speed with efficiency and high 

availability. 

It is clear from Figure 5.4 that a considerable number of participants indicated that the 

Internet connection is available at a high speed in their institutions. This means that nearly 

half of the participants express their agreement of the availability of a high Internet 

connection in their institutions as shown in Figure 5.4 and Table 5.4. 
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¶ Technical Support 

Maintaining a high standard technical support would guarantee the continuous use of 

information systems in an HEI. Users rely on qualified and experienced technical team 

members who are able to resolve issues and provide information and support whenever 

required. 

From Figure 5.4 and Table 5.4, it is clear that the majority of respondents express their 

agreement that IT support was available in their institutions. 

 

 

¶ Awareness of IT Policies 

Internet Security tƻƭƛŎƛŜǎ ŀƳƻƴƎ ƻǘƘŜǊǎ ǿƻǳƭŘ ŘŜŦƛƴŜ ǘƘŜ ǊŜƭŀǘƛƻƴǎƘƛǇǎ ōŜǘǿŜŜƴ I9LǎΩ 

stakeholders and the services provided to them as well the usage, limitations and others. 

From Figure 5.4, it is apparent that slightly more than a half of respondents show their 

agreement for their awareness of IT policies (e.g. Internet Security Policies) in their 

institutions. In contrast, few participants oppose the entire argument. 

 

¶ Wi-Fi 

Wi-Fi is widely used within HEIs. The application of mobile devices requires such facility to be 

reliable and available to users within HEIs. 

Figure 5.4 indicates a considerable number of the participants confirm that Wi-Fi is available 

in their institutions. This is while one third of the respondents show their agreement with the 

fact that the Wi-Fi in their institutions is reliable. Almost one third of the respondents disagree 

with the fact of Wi-Fi reliability in their institutions. 

¶ Storage Service 

Storage is one of the services provided by HEIs for their stakeholders. A user would have an 

allocated storage space in the local server, and their files can be accessed from anywhere 

within the institution. 

As shown in Figure 5.4 above, and Table 5.4, a very considerable number of respondents point 

out that they receive a sufficient storage space on the local servers run by their institution. 

It was more surprisingly that users indicate they are still using USB Flash drives as a primary 

storage medium. As shown in Figure 5.5 and Table 5.4, a very high percentage of respondents 

indicate that the use of such a medium. 
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Figure 5.5: Usage of USB flash drive as a primary medium. 

 
 

 

¶ E-Mail Service 

The e-mail services provided by institutions vary considerably in terms of the technology and 

the way of hosting. Some institutions employ a local server with all the required software (e.g. 

Exchange) and hardware to run the mail service. On the other hand, many institutions depend 

on linking their domain name to a cloud-based mail hosting which are mostly free (e.g. Gmail, 

MS live) or for a fee. Alternatively, H9LǎΩ ǎǘŀƪŜƘƻƭŘŜǊǎ ǿƻǳƭŘ ǳǎŜ ǘƘŜƛǊ ƻǿƴ όƴƻƴ-institution) 

mail service for educational purposes. 

A considerable number of the respondents indicate the reliability of the e-mail service 

provided by the HEIs as illustrated in Figure 5.6 and Table 5.4. 

 

Figure 5.6: Reliability of E-mail service provided by HEIs. 
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¶ E-Learning Management System 

It is apparent that nearly all HEIs have adopted a VLE to deliver courses materials, exams, 

attendance, chat, forums, and other educational activities. The reliability and usability of a VLE 

would vary from one institution to another due to technology and solution used in relations 

to other factors such as technical support, Internet service, and the compatibility for mobile 

devices. 

 

Figure 5.7: Reliability of VLEs. 

 
The results highlight a high number of participants who express their agreement for the 

ǊŜƭƛŀōƛƭƛǘȅ ƻŦ ǘƘŜƛǊ ƛƴǎǘƛǘǳǘƛƻƴΩǎ ±[9Φ hƴ ǘƘŜ ŎƻƴǘǊŀǊȅΣ ƻƴƭȅ ŦŜǿ ǇŀǊǘƛŎƛǇŀƴǘǎ ŘŜŎƭŀǊŜ ǘƘŀǘ ǘƘŜƛǊ 

VLE is not reliable (see Figure 5.7 and Table 5.4).  

Lƴ ǊŜƎŀǊŘ ǘƻ ǳǎŜǊǎΩ experience of downtime of their VLEs, the respondents were nearly divided 

into two equal opposing groups (more than half of the participants) followed by other two 

nearly equally contradictory groups (far less than a quarter of the participants) as shown in 

Figure 5.7. The remaining percentage (28.8%) denote nearly a third of respondents who had 

neither agreement nor disagreement. 

Moodle was mostly identified by lecturers/teachers followed by learners/students as their VLE 

while Blackboard was selected largely by learners/students followed by lecturers/teachers 

and admin/technicians. 

The uncertainty of reporting the name of VLE being used by users is substantial. Nearly one 

third of respondents, mostly students do not know the name of their VLEs (see Table 5.6). 

Occupation Moodle Blackboard L ŘƻƴΩǘ ƪƴƻǿ No VLE is used in my institution Other Total 

Learner/Student 22 26 41 6 2 97 
Lecturer/Teacher 41 15 9 5 10 80 
Admin/Technician 1 15 2 0 0 18 
Researcher 0 6 2 2 0 10 

Total 64 62 54 13 12 205 

Table 5.6: VLEs used in HEIs from users' perspectives. 
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¶ Mobile Devices 

The popularity and the increase in ownership of mobile devices between students and faculty 

members for example, necessitates a shift towards facilitating ways of accessing applications 

and information systems by these users through the most widely spread devices. Therefore, 

it was not surprisingly to find out a high number of participants use smartphones to access E-

Learning Management Systems (ELMSs) as shown in Figure 5.8 and Table 5.4. Using tablets 

had a lower acceptance by the participants to access ELMSs as illustrated by Figure 5.8. The 

highest number of users who used smartphones to access ELMSs were students. However, 

teachers expressed the first highest disagreement to the use of smartphones for that purpose 

(see Figure 5.9). 

 

Figure 5.8: Use of mobile devices by users in HEIs. 
 

 

Figure 5.9: Using smartphones to access ELMS (by occupation). 

 

From a different perspective, the 18-24 age group were the highest uses of smartphones, 

followed by the age groups 35-44 and 25-34 respectively. In contrast the 35-44 age group 

disagree with the use of smartphones (see Figure 5.10). 
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Figure 5.10: Using smartphones to access ELMS (by age). 

 
More than two thirds of the respondents state that their preference for checking their 

ƛƴǎǘƛǘǳǘƛƻƴΩǎ Ŝ-mail through smartphones (see Figure 5.8). 

From Figure 5.8, it is clear that just less than half of the participants express their use of tablets 

to access their ƛƴǎǘƛǘǳǘƛƻƴΩǎ Ŝ-mail. In addition, more than half of the participants indicate their 

use of mobile devices to access their I9LΩǎ ǊŜǎƻǳǊŎŜǎ (see Figure 5.8). 

From Figure 5.8, it is obvious that just above a half of the participants use mobile devices to 

access materials from Internet. In addition, more than a third of participants indicate their 

preference for using mobile devices over computers in their learning and teaching activities 

(see Figure 5.8). 

 
 

¶ Computers 

A question was used to explore the usage of computers by users to access learning materials 

from the Internet compared to the usage of mobile devices. 

As shown in Figure 5.11, the results provide an enormous number of participants who agree 

that they often use computers to access learning materials from the Internet. On the opposite 

side, only few participants indicated that they use computers for the said purpose. 
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Figure 5.11: Using computers for accessing the VLE. 

 

¶ Training 

Undoubtedly, training would play a critical factor for the success for any application or 

information system. This variable would guarantee a stable achievement of aims and 

objectives for any project within HEIs. 

As illustrated in Figure 5.12, more than a third of participants agree that they receive training 

for the VLE and other related issues provided by their HEIs. On the contrary, quite a large 

number of participants have not received any training for the VLE and other related issues. 

 

Figure 5.12Υ ±[9ǎΩ ǘǊŀƛƴƛƴƎ ƛƴ I9LǎΦ 

 

 

5.5   CURRENT USE OF CLOUD COMPUTING IN HEIS IN OMAN 

The responses for the third section of the questionnaire were categorised under 10 variables 

which consequently would reveal the answers for study question 1. 
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Table 5.7 shows the statistical results that have been collected by using tests such as Mean, 

Median, and IQR. As shown in Table 5.7, every row represents a statement which is identified 

by a variable code. The interpretation of these codes is provided in Appendix 4. 

Variable Name Item Code Mean Median IQR 

Cloud-Based E-mail SecD_1 4.024 4 1 
Cloud Storage SecD_2 

SecD_3 
3.556 
3.459 

4 
4 

1 
1 

Social Media SecD_4 
SecD_5 

3.990 
3.439 

4 
4 

1 
1 

Awareness of cloud services SecD_6 
SecD_10 

3.507 
2.756 

4 
3 

1 
2 

Use of cloud computing in education SecD_7 
SecD_8 
SecD_11 

2.849 
3.054 
3.078 

3 
3 
3 

2 
2 
2 

Institutional Support SecD_9 2.873 3 2 
¦ǎŜǊǎΩ ǎŀǘƛǎŦŀŎǘƛƻƴ SecD_12 2.829 3 2 
¦ǎŜǊǎΩ ŜȄǇŜǊƛŜƴŎŜ ŀƴŘ ǊŜŀŘƛƴŜǎǎ SecD_13 

SecD_14 
SecD_18 

3.117 
3.522 
3.483 

3 
4 
4 

2 
1 
1 

Intention to use cloud services SecD_15 3.893 4 1.5 
Perceived usefulness SecD_16 

SecD_17 
3.678 
3.707 

4 
4 

1 
1 

Table 5.7: Results of statistical analysis (Mean, Median, and IQR) for Section D of Survey 1. 

 

Table 5.8 ǇǊŜǎŜƴǘǎ ǘƘŜ ǳǎŜǊǎΩ ǊŜǎǇƻƴǎŜǎ ǘƻ individual questions in section D of survey 1. See 

Appendix 4 to identify names of variables. 

Item Code Strongly 
Agree 

Agree Neutral Disagree Strongly 
Disagree 

SecD_1 37.6% 42.4% 8.8% 7.3% 3.9% 
SecD_2 20.0% 41.0% 21.0% 10.7% 7.3% 
SecD_3 19.5% 35.6% 21.0% 19.0% 4.9% 
SecD_4 37.6% 39.0% 11.7% 8.3% 3.4% 
SecD_5 18.0% 38.5% 19.0% 18.0% 6.3% 
SecD_6 18.5% 39.5% 22.0% 14.1% 5.9% 
SecD_7 8.3% 17.6% 38.5% 22.0% 13.7% 
SecD_8 9.3% 27.8% 33.7% 17.6% 11.7% 
SecD_9 7.3% 21.0% 35.6% 23.9% 12.2% 
SecD_10 8.8% 16.6% 32.7% 25.4% 16.6% 
SecD_11 11.7% 21.5% 40.0% 16.6% 10.2% 
SecD_12 7.3% 19.0% 37.1% 22.4% 14.1% 
SecD_13 12.7% 34.1% 17.1% 24.4% 11.7% 
SecD_14 16.6% 42.4% 22.9% 12.7% 5.4% 
SecD_15 24.9% 48.3% 20.5% 3.9% 2.4% 
SecD_16 20.5% 40.5% 29.3% 5.9% 3.9% 
SecD_17 21.0% 42.0% 28.3% 4.4% 4.4% 
SecD_18 16.1% 42.9% 21.5% 12.2% 7.3% 

Table 5.8: Users responses to the questions in Section D of Survey 1. 
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Figure 5.13 illustrates aspects that relate to the use of cloud computing applications in HEIs as 

indicated by participants. These aspects include the use of cloud-based e-mail, storage, 

applications and the use of social media in education. The following provides the analysis of 

the outcome of section D of survey 1: 

 

Figure 5.13: Use of cloud computing applications. 

 

 

¶ Cloud-Based E-mail 

As discussed in Chapter 2, many institutions have started hosting their email services with 

cloud vendors such as Google and Microsoft. In addition, most of email providers such as 

Google, Microsoft, Yahoo, etc. provide their email services in their public clouds. As illustrated 

in Figure 5.13, the highest number of participants indicate that they use cloud-based emails. 

On the other hand, a few participants do not use email services. 

 

¶ Cloud Storage 

This variable is important for exploring increasing demands from users for storage in any 

ŎƻƳǇǳǘŜǊ ƴŜǘǿƻǊƪΦ ¢ƘŜ ŘŜƳŀƴŘ ŦƻǊ ŎƭƻǳŘ ǎǘƻǊŀƎŜ ƛǎ ƛƴŜǾƛǘŀōƭȅ ŘǳŜ ǘƘŜ ƛƴŎǊŜŀǎŜ ƻŦ ǳǎŜǊǎΩ 

needs and the growing size of applications and related documents. This variable highlights the 

level that users in HEIs are dealing with cloud storage. 

From Figure 5.13, it is clear that the majority of respondents express their agreement for using 

cloud storage. In addition, more than a half of participants reveal their use of cloud-based 

emails for saving their files (see Figure 5.13). 
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¶ Social Media 

Due to its importance in education, the use of social media is investigated which shows the 

extent of their utilisation by users in their learning and teaching. Examples considered 

included, (but were not limited to) YouTube, Twitter, Facebook, and Instagram. 

From Figure 5.13, it is apparent that slightly more than three quarters of respondents show 

their interests in using YouTube to enhance their learning and teaching. In contrast, very few 

participants oppose the initiative. Additionally, more than half of participants express their 

views that they use social media to enhance their learning and teaching (see Figure 5.13). 

 

 

¶ Awareness of Cloud Services 

This variable explores whether the users in HEIs are aware of cloud-based educational services 

or not, and also whether they are informed about new trends and services in cloud computing 

by their institutions. 

 

Figure 5.14: Users' awareness of cloud-based educational services. 

 

As shown in Figure 5.14, more than half of participants indicate that they are aware of cloud-

based educational services. However, the majority of the participants point out the low or 

limited awareness received from their HEIs about new trends and services in cloud computing. 

 

¶ Use of Cloud Computing in Education 

 

This variable first highlights the number of HEIs that already provide academic courses 

through the cloud. Secondly, it indicates the extent of which HEIs encourage users to utilise 
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cloud services in their learning and teaching activities. Finally, it highlights the availability of 

cloud services to faculty members and students by HEIs. 

 

Figure 5.15: Use of cloud computing in education. 

 

Only few participants expressed that their HEIs provide academic courses through the cloud 

(see Figure 5.15). 

Figure 5.15 also illustrates that nearly more than a third of the participants show their 

ŀƎǊŜŜƳŜƴǘ ŦƻǊ ǘƘŜ ǎǘŀǘŜƳŜƴǘ άMy institution encourages me to employ cloud services in 

ƭŜŀǊƴƛƴƎκǘŜŀŎƘƛƴƎέ ǿƘƛƭŜ ǎƭƛƎƘǘƭȅ ƭŜǎǎ ǘƘŀƴ ŀ ǘƘƛǊŘ ƻŦ ǘƘŜ ǇŀǊǘƛŎƛǇŀƴǘǎ ŀƎǊŜŜ ǘƘŜ ǎǘŀǘŜƳŜƴǘ άMy 

institution offers cloud services to faculty members and students.έ όǎŜŜ Table 5.7).  

 

 

¶ Institutional Support 

The institutional support is highly regarded as a crucial factor for employing cloud services and 

applications into learning and teaching. Therefore, this variable explores the level of which 

the users in HEIs perceive a notable support that is represented for example in organising 

events and workshops to bridge the gap between the users and the entire technology used in 

VLEs. 
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Figure 5.16: Institutional support to cloud services. 

 

Figure 5.16 shows that a few of the participants indicate their agreement for Institutional 

support for cloud services while almost a third of participants express their disagreement. The 

majority of participants do not indicate their agreement, or disagreement for the mentioned 

statement. 

 

¶ ¦ǎŜǊǎΩ {ŀǘƛǎŦŀŎǘƛƻƴ 

As mentioned earlier in Chapter нΣ ǘƘŜ ǳǎŜǊǎΩ ǎŀǘƛǎŦŀŎǘƛƻƴ ƛǎ ŎƻƴǎƛŘŜǊŀōƭȅ ƛƳǇƻǊǘŀƴǘ ǘƻ Ƴŀƛƴǘŀƛƴ 

a continuous acceptance of cloud services and their implementation into HEIs. This variable 

ŜȄŀƳƛƴŜǎ ǳǎŜǊǎΩ ǎŀǘƛǎŦŀŎǘƛƻƴ ƻŦ ǘƘŜ ŎǳǊǊŜƴǘ ǎƛǘǳŀǘƛƻƴ ƻŦ ƛƳǇƭŜƳŜƴǘƛƴƎ ŎƭƻǳŘ ŎƻƳǇǳǘƛƴƎ 

services and applications in their HEIs. 

 

Figure 5.17: Users' satisfaction about the implementation of cloud computing in their HEIs. 

Figure 5.17 illustrates that slightly more than a quarter of the participants express their 

satisfaction about the implementation of cloud computing in their HEIs. However, more than 
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a third of the participants express their disagreement. Most of the participants do not indicate 

their satisfaction for the above statement (see Table 5.7). 

 

¶ ¦ǎŜǊǎΩ 9xperience and Competence 

¢ƘŜ ǳǎŜǊǎΩ ŜȄǇŜǊƛŜƴŎŜ ŀƴŘ ǊŜŀŘƛƴŜǎǎ Ǉƭŀȅ ŀƴ ƛƳǇƻǊǘŀƴǘ ǊƻƭŜ ƛƴ ŘŜƭƛǾŜǊƛƴƎ ǎŜǊǾƛŎŜǎ to facilitate 

the methods of delivery, as well as shorten the time and efforts in this regard. Hence, this 

variable explores the extent to which users in HEIs are experienced in using cloud services and 

applications and whether they perceive adequate abilities and knowledge to employ such 

services and applications. 

 

Figure 5.18: Users' experience of cloud computing services. 

 

Figure 5.18 shows that nearly less than half of the participants indicate that they have used 

cloud computing services before joining their current HEI. Moreover, it illustrates a nearly 

identical positive response of almost less than two thirds of all the participants for each of the 

statements άL ōŜƭƛŜǾŜ L ƘŀǾŜ ǘƘŜ ŀōƛƭƛǘȅ ǘƻ ǳǎŜ ŎƭƻǳŘ ǎŜǊǾƛŎŜǎ ƛƴ Ƴȅ ƭŜŀǊƴƛƴƎκǘŜŀŎƘƛƴƎέ ŀƴŘ άL 

am kƴƻǿƭŜŘƎŜŀōƭŜ ŀōƻǳǘ ŎƭƻǳŘ ŎƻƳǇǳǘƛƴƎέ (see Table 5.7). 

 

 

¶ Intention to Use Cloud-Based Services 

Lǘ Ŏŀƴ ōŜ ǎŀƛŘ ǘƘŀǘ ǘƘŜǊŜ ƛǎ ŀ ǇƻǎƛǘƛǾŜ ǊŜƭŀǘƛƻƴǎƘƛǇ ōŜǘǿŜŜƴ ǳǎŜǊǎΩ ǎŀǘƛǎŦŀŎǘƛƻƴ ŀƴŘ ǘƘŜƛǊ 

intention to use the technology. Figure 5.19 illustrates that nearly three quarters of the 

participants indicate that they have the intention to use cloud computing services in the future 

while very few participants have no such intention (see Table 5.7). 
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Figure 5.19: Intention to use cloud services. 

 

 

 

¶ Perceived Usefulness 

This variable indicates whether cloud computing services have enhanced and facilitated the 

ǳǎŜǊǎΩ ƭŜŀǊƴƛƴƎ ŀƴŘ ǘŜŀŎƘƛƴƎ ŀŎǘƛǾƛǘƛŜǎ ōŀǎŜŘ ƻƴ ǘƘŜƛǊ ŎǳǊǊŜƴǘ ŀƴŘ ǇǊŜǾƛƻǳǎ ŜȄǇŜǊƛŜƴŎŜ ŀƴŘ ǳǎŜ 

in HEIs. These indicators state the degree of perceived usefulness of such services in the 

educational environment. 

 

 

 

Figure 5.20: Perceived usefulness of cloud computing. 
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Figure 5.20 shows that there are nearly identical positive responses by almost two thirds of 

the participants for each statement of the statements άCloud services have facilitated my 

learning/teachingέ aƴŘ άCloud services have enhanced my learning/teachingέΦ 

 

 

 

 

5.6   COLLABORATIVE ENVIRONMENT IN HEIs IN OMAN 

Items in section E of the questionnaire are categorised under 6 variables which accordingly 

would reveal the answers for study question 2. 

Table 5.9 shows the statistical results that have been collected by using tests such as Mean, 

Median, and IQR. As shown in Table 5.9, every row represents a statement which is identified 

by a variable code. The interpretation of these codes is provided in Appendix 4. 

Variable Name Item Code Mean Median IQR 

¦ǎŜǊǎΩ experience and readiness SecE_1 
SecE_2 
SecE_3 

3.029 
2.590 
2.605 

3 
2 
2 

2 
1 
1 

Sharing resources SecE_4 
SecE_5 
SecE_10 

3.016 
2.932 
3.229 

3 
3 
3 

2 
2 
1 

Intention and desire to use SecE_7 
SecE_8 

3.737 
3.727 

4 
4 

1 
1 

Institutional Support SecE_6 
SecE_9 

3.376 
3.502 

3 
4 

1 
1 

¦ǎŜǊǎΩ /ƻƴŦƛŘŜƴŎŜ ƻŦ ¦ǎƛƴƎ /ƭƻǳŘ-Based 
Collaboration 

SecE_11 3.224 3 1 

Factors affecting utilisation of CBCVLE SecE_12 
SecE_13 
SecE_14 
SecE_15 
SecE_16 
SecE_17 

3.478 
3.624 
3.615 
3.888 
3.898 
4.000 

4 
4 
4 
4 
4 
4 

1 
1 
1 
1 
.0 
1 

Table 5.9: Results of statistical analysis (Mean, Median, and IQR). 

 

Table 5.10 ǇǊŜǎŜƴǘǎ ǘƘŜ ǳǎŜǊǎΩ ǊŜǎǇƻƴǎŜǎ ǘƻ individual questions in section E of survey 1. See 

Appendix 4 to identify names of variables. 
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Item Code Strongly 
Agree 

Agree Neutral Disagree Strongly 
Disagree 

SecE_1 9.8% 28.3% 23.9% 31.2% 6.8% 
SecE_2 7.8% 14.6% 21.5% 41.0% 15.1% 
SecE_3 8.3% 14.6% 21.5% 40.5% 15.1% 
SecE_4 8.8% 32.2% 22.4% 24.9% 11.7% 
SecE_5 7.8% 26.8% 23.9% 33.7% 7.8% 
SecE_6 8.8% 39.5% 36.1% 11.7% 3.9% 
SecE_7 19.5% 48.8% 20.5% 8.3% 2.9% 
SecE_8 16.6% 52.2% 22.0% 5.9% 3.4% 
SecE_9 12.2% 44.9% 29.3% 8.3% 5.4% 
SecE_10 6.8% 38.0% 32.2% 17.1% 5.9% 
SecE_11 7.3% 33.2% 42.0% 9.8% 7.8% 
SecE_12 12.2% 40.0% 34.1% 10.7% 2.9% 
SecE_13 12.7% 47.8% 31.7% 4.9% 2.9% 
SecE_14 12.2% 48.8% 29.8% 6.8% 2.4% 
SecE_15 22.0% 52.2% 21.5% 1.5% 2.9% 
SecE_16 23.4% 53.7% 16.1% 2.9% 3.9% 
SecE_17 28.3% 51.2% 14.6% 3.9% 2.0% 

Table 5.10: Users responses to the questions in Section E of Survey 1. 

 

Figure 5.21 illustrates aspects that relate to collaborative environment in HEIs as indicated by 

participants. The following provides the analysis of the outcome of section E of survey 1: 
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¶ ¦ǎŜǊǎΩ 9ȄǇŜǊƛŜƴŎŜ ŀƴŘ Competence 

¢ƘŜ ǳǎŜǊǎΩ ŜȄǇŜǊƛŜƴŎŜ ŀƴŘ ǊŜŀŘƛƴŜǎǎ Ǉƭŀȅ ŀƴ ƛƳǇƻǊǘŀƴǘ ǊƻƭŜ ƛƴ the entire collaborative 

environment and facilitate its implementation. Hence, this variable explores the extent to 

which the users in HEIs are experienced in dealing with collaborative activities through cloud 

services and applications. This variable also measures the involvement of users in HEIs in 

collaborative learning environment either inside or outside their HEIs. 

From Figure 5.21, it is clear that just above a third of the participants express their agreement 

for their previous experience of using cloud services in collaborative projects in education. In 

addition, less than a quarter of the participants indicate their involvement in a collaborative 

assignment/project within their institution using cloud-based services. Nearly the same 

number of participants indicate their involvement in a collaborative assignment/project with 

an external institution using cloud-based services (see Figure 5.21 and see Table 5.9). 

It was obvious that the majority of users are with disagreement with the previous two 

statements as shown in Figure 5.21. More than a half of the participants indicate that they 

have not been involved in a collaborative assignment/project either inside or outside their 

institutions using cloud-based services (see Table 5.9). 

 

¶ Sharing Resources 

Although the traditional VLEs (as discussed in Chapter 3) offer the feature of sharing resources, 

the proposed framework will extend it. However, this variable facilitates the ground for 

assessing the current status of sharing resources in HEIs. 

More than a third of the participants indicate that they have experience of sharing educational 

resources with other users within the same institution. However, a considerable number of 

participants indicated that they have no experience of sharing educational resources with 

other users in external institution (see Figure 5.21 and Table 5.9). 

Figure 5.21 illustrates that nearly a half of the participants indicate that they are able to access 

educational resources owned by other educational institutions in Oman. 

 

 

¶ Intention and Desire to Use 

This variable explores the users' interests to be involved in collaborative projects in learning 

and teaching, as well as their desire in collaborative activities to improve their educational 

tasks as shown in Figure 5.21.  
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¶ Institutional Support 

This part of the survey attempts to find the level of motivation and support provided to 

students from their HEIs to engage them in collaborative projects.  

Figure 5.21 illustrates that almost half of the participants indicate that students are motivated 

and engaged in collaborative projects in their institutions. More than half of the participants 

assert that their HEIs support collaborative activities between students and faculty members 

(see Figure 5.21). 

 

¶ ¦ǎŜǊǎΩ /ƻƴŦƛŘŜƴŎŜ ƻŦ ¦ǎƛƴƎ /ƭƻǳŘ-Based Collaboration 

 

¢Ƙƛǎ ǾŀǊƛŀōƭŜ ƳŜŀǎǳǊŜǎ ǘƘŜ ǳǎŜǊǎΩ ŎƻƴŦƛŘŜƴŎŜ ƻŦ using a cloud-based collaboration in their 

learning and teaching activities such as the participation in group projects. 

A few of the participants indicate their agreement for the use of cloud services in education 

which would encourage them to participate in group projects. The majority of the participants 

do not indicate their agreement or disagreement for the mentioned statement (see Figure 

5.21). 

 

¶ Factors Affecting Utilisation of CBCVLE 

The factors that can affect the utilisation of CBCVLE are explored. These factors include cloud 

security, provision of institutional support, availability of technical support, the enhancement 

of knowledge and experience among students, the enhancement of knowledge and 

experience among faculty members, and using mobile devices. 

Figure 5.21 illustrates that just above half of the participants express their agreement for the 

ǘǿƻ ǎǘŀǘŜƳŜƴǘǎΤ άCloud security concerns such as privacy would affect the utilisation of 

/./±[9έ ŀƴŘ άThe provision of institutional support would affect the utilisation of /./±[9έ 

respectively. On the other hand, very low minority of the participants indicate their 

disagreement for both statements (see Table 5.9). 

More than two thirds of participants, as illustrated in Figure 5.21, express their agreement for 

ǘƘŜ ǘǿƻ ǎǘŀǘŜƳŜƴǘǎΤ άThe availability of technical support would affect the utilisation of 

/./±[9έ ŀƴŘ άMore knowledge and experience among students would enhance the utilisation 

of CBCVLE by themέ ǊŜǎǇŜŎǘƛǾŜƭȅΦ On the other hand, very low minority of the participants 

indicate their disagreement for both statements (see Table 5.9). 

More than three quarters of participants, as depicted in Figure 5.21, express their agreement 

ŦƻǊ ǘƘŜ ǘǿƻ ǎǘŀǘŜƳŜƴǘǎΤ άMore knowledge and experience among faculty members would 
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enhance the utilisation of CBCVLE by themέ ŀƴŘ άThe ability to use mobile devices such as 

smartphones and tablets would help and encourage utilisation of CBCVLE by students and 

faculty membersέ ǊŜǎǇŜŎǘƛǾŜƭȅΦ On the contrary, very low minority of the participants indicate 

their disagreement for both statements (see Table 5.9). 

 

5.7   POTENTIAL FEATURES OF CBCVLE 

The questions in section F of the questionnaire were designed for users in HEIs to rate the 

potential features of the proposed CBCVLE from their perspectives. This section was 

anticipated to reveal the answers for study question 5 (see Appendix 3 to identify the feature 

ID). 

Feature ID Mean Median Highly 
Expected 

Expected Lightly 
Expected 

Not 
Expected 

No views 

1  3.346 4 10.7 46.3 23.9 4.9 14.1 
2  3.600 4 12.7 56.6 18.0 3.4 9.3 
3  3.776 4 19.5 53.7 17.6 3.4 5.9 
4  3.815 4 19.0 56.1 16.1 4.9 3.9 
5  3.742 4 20.5 48.3 21.5 4.4 5.4 
6  3.946 4 26.3 49.8 18.5 2.9 2.4 
7  3.693 4 16.6 51.2 23.4 2.4 6.3 
8  3.673 4 20.0 43.9 25.4 4.9 5.9 
9  3.498 4 11.7 49.3 24.4 6.3 8.3 
10  3.488 4 16.6 44.9 21.0 5.9 11.7 
11  3.449 4 15.1 42.0 27.3 3.9 11.7 
12  3.420 4 13.2 46.3 22.4 5.4 12.7 
13  3.668 4 20.0 48.8 18.0 4.4 8.8 
14  3.810 4 22.9 53.2 13.2 3.4 7.3 
15  3.932 4 28.3 50.7 12.2 3.4 5.4 
16  3.834 4 22.0 54.1 15.1 2.9 5.9 
17  3.771 4 19.5 53.7 17.1 3.9 5.9 
18  3.785 4 22.0 50.7 17.1 4.4 5.9 
19  3.737 4 18.5 55.1 15.1 3.9 7.3 
20  3.732 4 16.1 57.6 15.1 5.9 5.4 
21  3.620 4 15.5 45.9 21.0 4.4 9.3 
22  3.566 4 18.0 45.4 20.5 7.3 8.8 
23  3.883 4 28.3 46.8 14.6 5.4 4.9 
24  3.717 4 22.4 46.8 18.0 5.4 7.3 
25  3.639 4 17.1 51.2 18.0 5.9 7.8 
26  3.624 4 16.6 50.7 19.0 5.9 7.8 
27  3.629 4 23.9 39.5 20.5 7.8 8.3 
28  3.527 4 21.5 40.0 19.0 8.8 10.7 
29  3.639 4 23.4 42.9 17.6 6.3 9.8 
30  3.756 4 23.9 47.8 16.1 4.4 7.8 
31  3.498 4 16.6 42.4 23.4 9.3 8.3 
32  3.863 4 20.5 57.6 13.7 4.4 3.9 
33  3.454 4 14.1 46.3 20.0 9.8 9.8 

Table 5.11: Potential features of CBCVLE. 
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From Table 5.11Σ ǘŀƪƛƴƎ ƛƴǘƻ ŎƻƴǎƛŘŜǊŀǘƛƻƴ ǘƘŜ Ƴƻǎǘ ǇƻǎƛǘƛǾŜ ǘǿƻ ƻǇǘƛƻƴǎ άIƛƎƘƭȅ 9ȄǇŜŎǘŜŘέ 

ŀƴŘ ά9ȄǇŜŎǘŜŘέΣ ǘƘŜ ƳŀƧƻǊƛǘȅ ƻŦ ǳǎŜǊǎ ǊŀǘŜ ŀƭƭ ŦŜŀǘǳǊŜǎ ǇƻǎƛǘƛǾŜƭȅΦ ¢ƘŜ ƳƛƴƛƳǳƳ ǇŜǊŎŜƴǘŀƎŜ ƻŦ 

the total responses to the two mentioned options is 57% and the maximum is 79% both 

combined together. The Mean ranges from 3.346 to 3.946 out of 5 while the Median remains 

ǎǘŀōƭŜ ŀǘ п ŦƻǊ ŀƭƭ ŦŜŀǘǳǊŜǎΦ ¢ƘŜǊŜŦƻǊŜΣ ǘƘŜ ǳǎŜǊǎΩ ŜȄǇŜŎǘŀǘƛƻƴ ƻŦ ǇƻǘŜƴǘƛŀƭ ŦŜŀǘǳǊŜǎ ƻŦ ŀ CBCVLE 

was extremely high. 

 

5.8   HYPOTHESES TESTING 

As mentioned in section 5.2.5, a number of hypotheses were formulated to be tested in this 

research. 

Table 5.12 shows the list of the hypotheses and their respective sections which relate to the 

questions within the questionnaire, as well as the Mean and Median for every hypothesis. 

Hypothesis Respective Items from Questionnaire Mean Median 

H1 SecB_1, SecB_2, SecB_4, SecC_1, SecC_2, SecC_5, SecC_6 3.722 4 
H2 SecC_3, SecC_4 3.290 3.5 
H3 SecD_1, SecD_2, SecD_3, SecD_4, SecD_5 3.781 4 
H4 SecD_12 2.829 3 
H5 SecD_15 3.893 4 
H6 SecE_1, SecE_2 2.810 3 
H7 SecD_14 3.522 4 
H8 SecE_7 3.737 4 

Table 5.12: Hypotheses testing using SPSS. 

Table 5.13 presents the results of Hypotheses testing using One-Sample T-Test. An absolute 

hypothesised mean value of 2.9 was used in the test. 

Hypothesis Mean t df Sig.(2-tailed) 

H1 3.722 13.001 204 .000 
H2 3.290 6.157 204 .000 
H3 3.781 13.024 204 .000 
H4 2.829 -.906 204 .366 
H5 3.893 15.679 204 .000 
H6 2.810 -.034 204 .973 
H7 3.522 8.259 204 .000 
H8 3.737 12.419 204 .000 

Table 5.13: Hypotheses testing using one-sample T-Tests (Test Value = 2.9). 

 

Table 5.13 presents the results which are statistically significant for hypotheses H1 (t(204) = 

13.001, p < 0.001), H2 (t(204) = 6.157, p < 0.001), H3 (t(204) = 13.024, p < 0.001), H5 (t(204) = 

15.679, p < 0.001), H7 (t(204) = 8.259, p < 0.001), H8 (t(204) = 12.419, p < 0.001). Therefore, it 

can be concluded that the null hypotheses are rejected and hypotheses H1, H2, H3, H5, H7, and 

H8 are supported. On the other hand, the results are not statistically significant for hypotheses 
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H4 (t(204) = -0.906, p > 0.05) and H6 (t(204) = -0.034, p > 0.05). Therefore, it can be concluded 

that the null hypotheses for H4 and H6 cannot be rejected. 

 

5.9   DISCUSSION 

This survey provides an insight into issues concerning the ICT infrastructure and services in 

HEIs in Oman to support the adoption of cloud computing into collaborative VLE. Moreover, 

it highlights the current extent of using cloud computing services by users of the HEIs in Oman, 

as well as the extent to which the collaborative environment and activities are being adopted. 

¢ƘŜ ǎǳǊǾŜȅ ŀƭǎƻ ƛƴǾŜǎǘƛƎŀǘŜǎ ƛǎǎǳŜǎ ǘƘŀǘ ǊŜƭŀǘŜ ǘƻ ǳǎŜǊǎΩ ŜȄǇŜǊƛŜƴŎŜ ŀƴŘ ŜȄǇŜŎǘŀǘƛƻƴǎ ƛƴ ǘŜǊƳǎ 

of using cloud computing technologies and collaborative VLEs. 

With regard to the first research question, the study examined issues related to ICT 

infrastructure and services that may contribute to a successful implementation and utilisation 

of a CBCVLE. The results provide evidence that for some HEIs the existing ICT infrastructure 

and services in some HEIs in Oman is sufficient as a starting point in the way towards shifting 

services and systems from within the campus to the cloud. Users in HEIs seem to have 

experience and the interest to use their own mobile devices to access different resources on 

the Internet. 

A strong relationship between cloud computing and collaborative learning environment has 

been reported in the literature. As stated by researchers (CISCO 2012; Luna and Sequera 2015; 

Alkindi et al. 2015), the local ICT infrastructure is a crucial factor to start migrating to cloud as 

it represents the private cloud for an HEI. Hence, this is can be extended by joining public 

clouds that are considerably popular to offer more educational services to their potential 

users. 

The facts presented above indicate an acceptable level of Internet service that is made 

available to users in HEIs. This is supported by the fact that some HEIs have introduced this 

service through two different Internet Service Providers (ISPs) to maintain a continuous and 

stable service. Although some HEIs provide Internet connectivity in an acceptable level, other 

HEIs are still below the satisfactory expectations of users. Al Kharusi (2016) asserts that many 

HEIs are paying huge amounts of money to preserve an acceptable speed for their campuses, 

and most of private Colleges and Universities cannot afford to spend such amounts from their 

current budgets. 

One unanticipated finding was that the inconstancy of Wi-Fi in HEIs as described by a 

considerable number of users. This fact raises the importance of a quick action to maintain a 
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trustworthy Wi-Fi in these institutions. This is asserted by Lung and Shih (2015) who argue 

that devices must move smoothly throughout a campus, while the number of access points 

should be increased periodically. 

Similarly, USB flash drives are used by a high number of users as their primary storage. This 

indicates that these users still consider this medium the most practical and ideal for storing 

their files regardless of the threats to their data and privacy which may not be clear yet. 

Another implication is that these users have no knowledge or even confidence that cloud 

storage would be more secure than USB flash drives. Lung and Shih (2015) stresses that this 

ordinary storage medium may contains viruses, and therefore it is not recommended, and 

instead a cloud storage is favourable. Moreover, it is asserted by Sultan (2010, p.113) that 

ǎǘǳŘŜƴǘǎ ŀǊŜ άmore often than not, saving their work to USB memory sticks which are often 

prone to loss or misuseέΦ 

Sarrab et al. (2016) state that the dissemination of mobile devices among students would 

facilitate a decent ground for collaboration in learning environment. This study concludes that 

a number of users in HEIs utilise their mobile devices to access their ±[9ǎΣ ƛƴǎǘƛǘǳǘƛƻƴΩǎ Ŝ-mail, 

ŀƴŘ ƛƴǎǘƛǘǳǘƛƻƴΩǎ ǊŜǎƻǳǊŎŜǎ ŀƴŘ ƻǘƘŜǊ ƛƴŦƻǊƳŀǘƛƻƴ ǎȅǎǘŜƳǎ ǎǳŎƘ ŀǎ [ƛōǊŀǊȅΣ wŜƎƛǎǘǊŀǘƛƻƴ ŜǘŎΦ 

Therefore, this factor will positively affect the adoption of CBCVLEs in HEIs and also will affect 

the effectiveness of the collaboration between the community members. 

The availability of technical support in HEIs as well as IT policies and training will enhance the 

shift to cloud computing and collaboration in educational activities. HEIs support for these will 

guarantee the success for such initiatives. Yeboah-Boateng and Essandoh (2014) point out that 

technical support from the cloud provider would perform as a challenge that may deter HEIs 

from extensively employing cloud computing technologies and applications. 

In respect to the secoƴŘ ǊŜǎŜŀǊŎƘ ǉǳŜǎǘƛƻƴ ά²Ƙŀǘ ƛǎ ǘƘŜ ŜȄǘŜƴǘ ƻŦ ǘƘŜ ŀǇǇƭƛŎŀǘƛƻƴ ƻŦ 

ŎƻƭƭŀōƻǊŀǘƛǾŜ ±[9ǎ ƛƴ I9Lǎ ƛƴ hƳŀƴΚέΣ ǘƘŜ ǊŜǎǳƭǘǎ ǊŜǾŜŀƭ ǘƘŀǘ ǳǎŜǊǎ ƛƴ I9Lǎ ƘŀǾŜ ƭƛƳƛǘŜŘ ƻǊ ƴƻ 

experience in using cloud services in collaborative projects within education. This finding may 

be due to the fact that their VLEs are not hosted in the cloud and moreover they do not 

support collaboration. The fact to support this argument is that the majority of users had no 

involvement in a collaborative assignment/project within or between institutions using cloud-

based services. 

Another fact revealed from the results is that users in HEIs had no notable experience in 

sharing educational resources with other users within the same or external HEIs. This may be 

due to the fact that the existing VLE tools do not support collaborative activities. Luna and 

Sequera (2015) highlight that traditional learning which implements practical laboratories has 



121 
 

revealed weak collaboration and sharing of resources. On the other hand, Sarrab et al. (2016) 

assert that sharing learning material should be easy within e-learning system. It should be 

noted that sharing resources should be highly supported in a CBCVLE to enhance collaboration 

among users and between HEIs. 

One of the interesting aspects highlighted by the survŜȅΩǎ ǊŜǎǳƭǘǎ ƛǎ ǘƘŀǘ ǳǎŜǊǎ ŜȄǇǊŜǎǎŜŘ 

interest and willingness to be more involved with collaborative projects in learning/teaching. 

¢Ƙƛǎ ƛǎ ŎƻƴŦƛǊƳŜŘ ōȅ {ŀǊǊŀō Ŝǘ ŀƭΦ όнлмсύ ǿƘƻ Ǉƻƛƴǘ ƻǳǘ ǘƘŀǘ ǳǎŜǊǎΩ ǿƛƭƭƛƴƎƴŜǎǎ ƛǎ ŀ ƪŜȅ ŦŀŎǘƻǊ 

for success, and it is affected by perceived ease of use and usefulness. 

Another important finding was that the users are more encouraged to participate in group 

projects when they are using cloud services in such projects. This is consistent with the 

potential benefits and features revealed by the literature as highlighted in Chapter 2. The 

incorporation of cloud computing into collaborative VLEs would assure an increasing 

utilisation of collaborative work as it is most likely that users will be more familiar and 

convinced about this enriched environment. 

In respect to the third research question which focuses on concerns and challenges that may 

have an effect on the use and acceptance of a CBCVLE, the survey reveals facts to the related 

issues. It was clear that some issues such as awareness of IT policies and email services (e.g. 

free cloud-based email) are relatively easily to implement and require minimal efforts and 

limited funds. On the other hand, issues including Internet services, technical support, 

storage, VLE, infrastructure for Wi-Fi, and training require HEIs to increasingly invest either in 

their private infrastructure or to adopt public clouds. Al Balushi (2010) indicates that the lack 

of technical awareness contributed to delay in the development of ICT in Oman. Thus, the 

incorporation of new technologies such as cloud-based VLE tools may by affected if users are 

less aware of the related technical knowledge. Yeboah-Boateng and Essandoh (2014) also 

highlight limited technical knowledge with users about similar technologies as a challenge. 

To some extent, the awareness of IT policies would help the institutions to direct the users to 

the right way of using any relative service. Hence, this also would further improve the delivery 

ƻŦ ŜŘǳŎŀǘƛƻƴŀƭ ǎŜǊǾƛŎŜǎ ǘƻ ǇƻǘŜƴǘƛŀƭ ǳǎŜǊǎΦ I9LǎΩ ǳǎŜǊǎ ŀǊŜ ƴƻǘ ŜȄǘŜƴǎƛǾŜƭȅ ŀǿŀǊŜ ƻŦ L¢ ǇƻƭƛŎƛŜǎ 

as outlined by the survey results. HEIs should pay attention to disseminate the awareness of 

their IT policies among their stakeholders. Sarrab et al. (2016) assert that policies should be 

established nationally and locally, while the first focusses on structure and guidance, the latter 

greatly considers the implementation and utilisation. In addition, Doelitzscher et al. (2011) 

assert that defining IT policies would help in building a cloud infrastructure. 
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As it was mentioned in Chapter 2, Sarachandran (2012) asserted that the awareness and uses 

of cloud computing has increased sharply in HEIs in Oman. This fact is supported by the results 

where the majority of users are aware of cloud-based educational resources. However, the 

majority of those who participated in the survey asserted that they had not received 

awareness from their HEIs about new trends and services in cloud computing. The lack of 

technical awareness was indicated by Al Balushi (2010) as a challenge to the development of 

the ICT in Oman. It can thus be suggested that the diffusion of technical awareness among 

I9LǎΩ ǇǊŀŎǘƛǘƛƻƴŜǊǎ ǿƻǳld help to lessen the gap between users and the new advancement in 

cloud computing. 

The application of cloud computing in higher education was extensively discussed in Chapter 

2. In this regard, it can be observed that low or limited provision of academic courses 

resources in HEIs is available through the cloud. Bearing in mind the above, it can be concluded 

that HEIs neither extensively encourage users to use cloud services in learning and teaching 

activities nor provide faculty members and students with cloud services. Cloud computing 

applications and services can be incorporated by HEIs to deliver courses benefiting from the 

potential features to support collaborative VLE. In the same context, the participants in the 

survey raised the issue of limited events and workshops organised by their institutions to raise 

awareness. It can therefore be assumed that the HEIs do not give adequate attention to this 

issue which can promote utilisation of collaborative cloud computing environments. 

Agreeing to the importŀƴŎŜ ƻŦ ǳǎŜǊǎΩ ǎŀǘƛǎŦŀŎǘƛƻƴ ƳŜƴǘƛƻƴŜŘ ōȅ ²ƘƛǘŜ Ŝǘ ŀƭΦ όнллфύΣ ƛǘ Ŏŀƴ ōŜ 

concluded that the more familiar users are with the environment and the devices, the more 

productive and engaged with the tools within it. Hence, the participants in HEIs demonstrate 

a high degree of familiarity with mobile devices to access their VLEs, Internet, email, and other 

institutional information systems. This familiarity will facilitate easy implementation of 

initiatives within the cloud-based collaborative initiative. This is consistent with Cagiltay et al. 

όнллсύ ǿƘƻ ŎƭŀƛƳ ǘƘŀǘ ƭŜŀǊƴŜǊǎΩ ǇŀǘƘ ƛǎ ŀŦŦŜŎǘŜŘ ōȅ ǘƘŜƛǊ ŦŀƳƛƭƛŀǊƛǘȅ ǿƛǘƘ ŎƻƳǇǳǘŜǊ-based tools 

which may include VLE tools. Therefore, involving users in more training activities as well as 

keeping them aware of new technologies and tools will help increase their familiarity with 

such environments. 

In regard to the perceived usefulness of cloud computing, a vast majority of participants users 

in the survey indicated that relevant technologies and services have enhanced their learning 

ŀƴŘ ǘŜŀŎƘƛƴƎΦ ¢ƘŜǊŜŦƻǊŜΣ ǘƘŜ ǳǎŜǊǎΩ ŀǎǎŜǊǘƛƻƴ ƻŦ ǘƘŜ ǇŜǊŎŜƛǾŜŘ ǳǎŜŦǳƭƴŜǎǎ ƻŦ ŎƭƻǳŘ ŎƻƳǇǳǘƛƴƎ 

can play an important role in accepting the need for a CBCVLE. This is consistent with Hew et 

al. (2016a) who assert that perceived usefulness has an inŦƭǳŜƴŎŜ ƻǾŜǊ ǳǎŜǊǎΩ ŎƻƴŦƛǊƳŀǘƛƻƴ ŀƴŘ 



123 
 

satisfaction. This perception of usefulness, as pointed out by White et al. (2009), will 

ŎƻƴǘǊƛōǳǘŜ ǘƻ ǘƘŜ ǳǎŜǊǎΩ ƛƴǘŜƴǘƛƻƴ ǘƻ ǳǎŜ ±[9 ǘƻƻƭǎΦ 

Lǘ ǿŀǎ ǊŜǾŜŀƭŜŘ ōȅ [ŜŜ όнлмлύ ǘƘŀǘ ǳǎŜǊǎΩ ǎŀǘƛǎŦŀŎǘƛƻƴ ǿƻǳƭŘ ƭŜŀŘ ǘƻ ǘƘŜƛǊ Ŏƻntinuance intention 

ǘƻ ǳǎŜ ŀ ǘŜŎƘƴƻƭƻƎȅΦ ¢ƘŜ ǎǳǊǾŜȅ ǊŜǎǳƭǘǎ ƘƛƎƘƭƛƎƘǘŜŘ ŀ ƭƻǿŜǊ ǳǎŜǊǎΩ ǎŀǘƛǎŦŀŎǘƛƻƴ ǿƛǘƘ ǊŜƎŀǊŘǎ ǘƻ 

the implementation of cloud computing in their HEIs. This is can be referred to as the limited 

provision of cloud services, low institutional support, or limited training and awareness. 

Nevertheless, quite a number of participants (users in HEIs) indicated their experience of cloud 

computing services before joining their institutions. The majority of them had knowledge 

about cloud computing and the applications of cloud services in their education. Most of the 

participants pointed out that their intention was to use cloud services in the future. This can 

be considered as a good motive for HEIs to offer their respective users more cloud-based 

educational services. 

In regard to the fourth research question, Moodle was preferably selected by the majority of 

HEIs in Oman. This highlights a considerable financial benefit whereas priorities of funds would 

be given to cloud computing and any relatively collaborative environment activities. This is 

supported by Al-Zoube et al. (2010) who highlights the benefits of low cost of introducing 

cloud computing in HEIs. However, this compares the high cost for establishing the traditional 

ICT infrastructure (hardware, software, and related maintenance and technical support) with 

cloud-based services. Moodle as described by Erturk (2016) is an open source and flexible VLE. 

Hence, Moodle can be extended and customised to meet different needs of users and HEIs in 

terms of collaborative VLE. 

In respect to the fifth research question, the results reveal that a considerable number of 

participants (users in HEIs) are using cloud-based email such as Yahoo, Gmail, and Hotmail. 

This reflects the benefits that users get from using such cloud tools including availability, 

interoperability, compatibility and many of those benefits inherited from cloud technology 

and its potential features and characteristics. This is confirmed by Sultan (2010) who asserts 

ǘƘŀǘ ǘƘŜ I9LǎΩ ŘŜŎƛǎƛƻn to use cloud-based applications such as email is economical due to the 

zero cost of such services. 

The above point also indicates an acceptable level of experience with users in HEIs who are 

able to browse their emails through mobile devices as asserted by the results. These obvious 

talents would contribute positively to the application of CBCVLE. So and Brush (2008) that 

some students consider emails as a desirable tool among others to communicate with their 

teachers. This tool, in addition to others such as chat, student forums, and instant messaging 

services can be incorporated into a CBCVLE. 
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The results indicate that more than a half of the participants (users in HEIs) are using cloud-

based email for saving their files and documents besides more than two thirds of users are 

using at least one of the popular cloud storages such as Dropbox, OneDrive, Google Drive, 

iCloud. This reflects that many users have experience with at least an application of cloud 

computing that is widely used. The cloud storage is an important feature in a collaborative e-

learning environment as described by Liao et al. (2013). This feature as indicated by Darwaish 

and Wang (2012) is highly desired by users. Further, cloud computing technologies have the 

potential to support collaborative learning and teaching (Kirchner and Razmerita 2015), and 

also the collaborative VLE. 

The social media is another facility that is indicated by the participants (users in HEIs) to 

enhance their learning and teaching activities. Almost two thirds of the population use 

YouTube extensively along with other sites and applications such as Facebook, Twitter, and 

Instagram. Therefore, it can be concluded that the users in HEIs in Oman will be widely using 

social media sites in general and especially for educational purposes. This will fit into the 

proposed CBCVLE as indicated by Erturk (2016) that YouTube videos for example can easily be 

implemented in Moodle. Thus, YouTube as well as other social media sites, can be integrated 

into a CBCVLE to support educational activities ŀƴŘ ǘƻ ƛƴŎǊŜŀǎŜ ǘƘŜ ǳǎŜǊǎΩ ǇŀǊǘƛŎƛǇŀǘƛƻƴǎΦ 

In regards to the factors affecting the utilisation of CBCVLE in HEIs, six factors were included 

as follows: (1) The effect of cloud security on the utilisation of CBCVLE, (2) The effect of the 

provision of institutional support, (3) The effect of the availability of technical support, (4) The 

enhancement of knowledge and experience among students, (5) The enhancement of 

knowledge and experience among faculty members, and (6) The effect of using mobile 

devices. It can be concluded that the vast majority of users agreed with the importance of the 

mentioned factors in respect of utilisation of CBCVLE. 

It can be concluded that the factors to support the use of a CBCVLE include: (1) availability and 

stability of Internet connectivity, (2) users readiness of ICT (experience and devices 

availability), (3) users awareness of benefits of the cloud and collaboration, (4) users 

ǿƛƭƭƛƴƎƴŜǎǎ ǘƻ ǳǎŜ ŀ /./±[9Σ όрύ ƛƴǎǘƛǘǳǘƛƻƴΩǎ ǎǳǇǇƻǊǘ ŀƴŘ ǇǊƻƳƻǘƛƻƴ ŦƻǊ ŀ /./±[9Σ (6) 

ƛƴǎǘƛǘǳǘƛƻƴΩǎ ǿƛƭƭƛƴƎƴŜǎǎ ŦƻǊ ŀ /./±[9Σ όтύ ǘŜŎƘƴƛŎŀƭ ǎǳǇǇƻǊǘΣ όуύ ŎƻƳƳǳƴƛǘȅ ǎǳǇǇƻǊǘΣ όфύ 

interoperability, and (10) portability. Finally, it is anticipated that survey 2 provides more 

answers to research questions that remain unanswered. 
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5.10   CHAPTER SUMMARY 

The chapter started by highlighting the survey 1 process and its characteristics. The results 

were then, presented and analysed. The findings focused on (1) current ICT infrastructure and 

services of HEIs in Oman, (2) current use of cloud computing in HEIs in Oman, (3) collaborative 

environment in HEIs in Oman, and (4) potential features of CBCVLE. 

Users in HEIs have knowledge, experience, and the willingness to use their own mobile devices 

to access different resources on the Internet. Both, private and public clouds can be utilised 

by HEIs for collaborative VLEs. The current ICT infrastructure and services can be sufficient to 

start with while users are willing to ultimately move to the cloud. Personal devices such as 

mobile phones and tablets may facilitate the way for users to utilise a CBCVLE. Moodle was 

ǇǊŜŦŜǊǊŜŘ ōȅ ǘƘŜ ƳŀƧƻǊƛǘȅ ƻŦ ǘƘŜ ǇŀǊǘƛŎƛǇŀƴǘǎΦ ¦ǎŜǊǎΩ ŜȄǇŜǊƛŜƴŎŜ is extremely important as it 

can influence and support the utilisation of a CBCVLE. Generally, the findings were discussed 

in relation to relevant literature highlighting a set of contributing factors that support the use 

of a CBCVLE. 
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CHAPTER 6: SURVEY 2 ANALYSIS ɀ PART 1 

This chapter presents the analysis of qualitative data collected via interviews with users in 

HEIs in Oman. The analysis will be structured in a manner that forms the draft version of the 

framework. The main drivers for the data collection and analysis were to explore the factors 

affecting the use and acceptance of a CBCVLE by users in HEIs in Oman. This was used to 

identify the areas that need consideration when implementing or upgrading such systems. 

Discussions in respect of culture is presented in Chapter 7. 

 

6.1   INTRODUCTION 

The purpose of this survey (see Appendix 5) is to investigate and identify elements which can 

ƛƴŦƭǳŜƴŎŜ ǘƘŜ ǳǎŜ ƻŦ ŀ /./±[9 ōȅ ǳǎŜǊǎ ƛƴ I9Lǎ ƛƴ hƳŀƴΦ ¢ƘŜ ǎǳǊǾŜȅ ŀƭǎƻ ŜȄǇƭƻǊŜǎ ǳǎŜǊǎΩ ǾƛŜǿǎ 

in respect of current VLE software tools, collaborative VLEs, the employment of cloud 

computing services and applications in education, and also the cultural influences on a CBCVLE 

(will be discussed in Chapter 7). A representative slection of quotes of responses are provided 

in Appendix 6. 

Five themes have emerged from the analysis of survey 1 and survey 2 in particular and from 

literature search in general (see Figure 6.1). The themes are: ICT infrastructure and services in 

HEIs in Oman, operational environment, user experience and expectations, factors affecting 

the use and acceptance, and cultural influences. Details of framework will be found in Chapter 

8. 

 

Figure 6.1: Key elements emerged in the research. 
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6.2 DATA ANALYSIS PROCESS 

The analysis of survey 1 (see Chapter 5) has guided the design of qualitative questions (see 

Appendix 5) in survey 2. Figure 6.2 illustrates the various processes of survey 2 that the 

researcher went through. 

 
Figure 6.2: Survey processes (phases of qualitative research and analysis). 

Conversion of interviews recording into textual form (Poland 2008) was done for all the 

recorded interviews. Some interviews were conducted in Arabic which required translation 

into English. This is followed by importing all transcripts from the interviews into NVivo, the 

software which was developed by QSR International (Bazeley and Jackson 2013; QSR 

International 2017). NVivo was mainly used for analysing the data collected via survey 2. In 

analysing qualitative data, NVivo is capable to manage data and ideas, query data, visualize 

data, and report from the data (Bazeley and Jackson 2013; Richards 1999). Coding is an 

important step done by researchers seeking clarity, flexibility, and consistency (Saldaña 2016). 

The coding used in this thesis were to create themes (categories) and sub-themes. 

 

6.3   THEMATIC ANALYSIS  

Thematic content analysis as highlighted by Sim (2009) relies on searching ideas in the data 

and placing them under themes or categories. Thematic analysis also described by Howitt and 

Cramer (2011) ŀǎ άthe analysis of textual material (newspapers, interviews and so forth) in 

order to indicate the major themes to be found in itέ όǇΦ оонύΦ b±ƛǾƻ ƛǎ ŀ ŎƻƳƳƻƴ ŎƻƳǇǳǘŜǊ 

program for analysing qualitative data (Blaxter et al. 2006; Sim 2009). 
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Content and thematic analyses were used to analyse phrases and expressions given by the 

participants within the open questions. This analysis highlights insights on different aspects of 

the study and hence it supports the statistical analysis where applicable. 

 

6.4 PARTICIPANTS CHARACTERISTICS 

Thirty-eight users at different HEIs in Oman were interviewed to explore aspects that relate 

to the use and acceptance of a CBCVLE. This survey aims to explore the challenges that may 

prevent users from utilising a CBCVLE and any concerns that would affect its use. Therefore, 

ǘƘŜ ǎǳǊǾŜȅ ƛƴǾŜǎǘƛƎŀǘŜǎ ƛƴŦƻǊƳŀǘƛƻƴ ŎƻƴŎŜǊƴƛƴƎ ǳǎŜǊǎΩ ŎǳǊǊŜƴǘ ǳǎŜ ŀƴŘ ŀǇǇƭƛŎŀǘƛƻƴ ƻŦ ŎƭƻǳŘ 

computing in their learning and teaching activities. In addition, it explores the current status 

ƻŦ ŎƻƭƭŀōƻǊŀǘƛǾŜ ±[9 ōŜǎƛŘŜǎ ǘƘŜ ǳǎŜǊǎΩ ǾƛŜǿǎ ƛn respect of relevant issues such as the effects 

of local culture in the use of a CBCVLE. One set of the questions is used for all types of 

participants. Among 38 interviews, 18 (47%) were conducted in English while 20 (53%) were 

in Arabic language and then translated into English. Table 6.1 presents the profile of the 

participants in survey 2. 

ID Language Profession Gender Age 
Group 

Qualification Computer 
Skills 

TL1 English Lecturer Male 35 ς 44 PhD IT Professional 

TL2 English Lecturer Male 25 ς 34 Masters IT Professional 

TL3 English Lecturer Male 35 ς 44 PhD IT Professional 

TL4 English Lecturer Male 35 ς 44 Masters IT Professional 

TL5 English Lecturer Female 25 ς 34 Masters General user 

ST1 Arabic Student Male 35 ς 44 Bachelor/University-
College Degree 

General user 

TL6 Arabic Lecturer Male 35 ς 44 PhD IT Professional 

TL7 English Lecturer Male 35 ς 44 Masters General user 

TL8 Arabic Lecturer Male 45 ς 60 PhD General user 

ST2 Arabic Student Male 18 ς 24 High School Diploma General user 

TL9 English Lecturer Female 35 ς 44 PhD IT Professional 

TL10 English Lecturer Male 35 ς 44 PhD General user 

TL11 English Lecturer Male 25 ς 34 Masters General user 

TL12 Arabic Lecturer Female 25 ς 34 Masters General user 

TL13 English Lecturer Female 45 ς 60 PhD IT Professional 

TL14 Arabic Lecturer Male 45 ς 60 PhD General user 

AT1 Arabic Admin Female 25 ς 34 Bachelor/University-
College Degree 

IT Professional 

TL15 English Lecturer Male 45 ς 60 PhD IT Professional 

ST3 English Student Female 18 ς 24 High School Diploma General user 
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ST4 English Student Female 18 ς 24 High School Diploma General user 

AT2 Arabic Admin Male 45 ς 60 Masters IT Professional 

TL16 Arabic Lecturer Male 35 ς 44 PhD IT Professional 

TL17 English Lecturer Male 45 ς 60 PhD General user 

ST5 Arabic Student Female 18 ς 24 High School Diploma General user 

TL18 Arabic Lecturer Male 35 ς 44 PhD General user 

TL19 English Lecturer Male 25 ς 34 PhD General user 

TL20 Arabic Lecturer Male 45 ς 60 Masters IT Professional 

AT3 Arabic Admin Female 18 ς 24 Bachelor/University-
College Degree 

General user 

ST6 English Student Female 25 ς 34 Bachelor/University-
College Degree 

General user 

ST7 Arabic Student Female 18 ς 24 High School Diploma General user 

ST8 Arabic Student Female 18 ς 24 Bachelor/University-
College Degree 

General user 

ST9 Arabic Student Male 18 ς 24 High School Diploma General user 

ST10 Arabic Student Male 18 ς 24 Bachelor/University-
College Degree 

IT Professional 

ST11 Arabic Student Female 18 ς 24 Bachelor/University-
College Degree 

IT Professional 

ST12 English Student Female 18 ς 24 High School Diploma General user 

ST13 Arabic Student Female 18 ς 24 Bachelor/University-
College Degree 

IT Professional 

ST14 English Student Female 18 ς 24 Bachelor/University-
College Degree 

General user 

ST15 Arabic Student Female 18 ς 24 High School Diploma General user 

L5 ƪŜȅǎΥ ¢[ Ґ ά¢ŜŀŎƘŜǊκ[ŜŎǘǳǊŜǊέΣ {¢ Ґ ά{ǘǳŘŜƴǘέΣ !¢ Ґ ά!ŘƳƛƴκ¢ŜŎƘƴƛŎƛŀƴέΦ 

Table 6.1: Profile of participants. 

Variable Category Proportion Rate (%)  (N) 

Occupation/ 
Profession 

Lecturer/Teacher 
Learner/Student 
Admin/Technician 

53.00% 
39.00% 
8.00% 

20 
15 
3 

Educational 
Qualification 

Bachelor/University-College Degree 
PhD 
Masters 
High School Diploma 
Other 

24.00% 
34.00% 
21.00% 
21.00% 
0.00% 

9 
13 
8 
8 
0 

Age 18 ς 24 
25 ς 34 
35 ς 44 
45 ς 60 
Over 60 

37.00% 
18.00% 
26.00% 
18.00% 
00.00% 

14 
7 
10 
7 
0 

Gender Male 
Female 

55.00% 
45.00% 

21 
17 

Computer Skills General user 
IT Professional 

61.00% 
39.00% 

23 
15 

Table 6.2: Demographic profile of participants, (N=38), N being the number of respondents. 
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The time spent in interviews varied, three of them were exceeded one hour to reach up to 1 

hour and 21 minutes while the rest of interviews took between 28 and 56 minutes. 

As presented in Table 6.2, almost two thirds of the participants described themselves as 

general users concerning computer skills. In respect to qualification, slightly more than a third 

of the participants are PhD holders (34%) followed by Bachelor/University-College Degree 

(24%), High School Diploma (21%) and Masters (21%) respectively. 

Mason (2010) asserted that researchers should be confident of the scope and the limitations 

of their study. Marshal et al. (2013, p.нлύ ǎǘŀǘŜ ǘƘŀǘ άthere is such variation highlights the 

subjective nature of determining sample sizeέΦ ¢Ƙƛǎ ŜȄǇƭŀƛƴǎ ŦƭǳŎǘǳŀǘƛƻƴ ƻŦ ǎŀƳǇƭŜ ǎƛȊŜ ǊŀǘŜ 

between fewer responses in some studies and large number in others. 

In regard to the data collected for this study, the researcher was confident that the study has 

achieved saturation in this stage, with which the data sample size is adequate, and 

representative as claimed by Mason (2010) and Saumure and Given (2008). Normally, the 

sample size used qualitatively in interviews, for example, is substantially smaller than what is 

required for quantitative methods such as questionnaires (Dworkin 2012). 

The data collected from interviewing the participants were organised in a unique template file 

where every interviewŜŜΩǎ ǊŜǎǇƻƴǎŜǎ ŀǊŜ ƛƴŘƛǾƛŘǳŀƭƭȅ ŀƭƭƻŎŀǘŜŘ ƛƴ ŀ ŘƛŦŦŜǊŜƴǘ ²ƻǊŘ ŦƛƭŜΦ !ƭƭ ŦƛƭŜǎ 

were then imported into NVivo project (Bazeley and Jackson 2013; QSR International 2017). 

Demographic data such as occupation, qualification, age, gender and computer skills were 

ǳǎŜŘ ŀǎ ŎŀǎŜǎΩ ŎƭŀǎǎƛŦƛŎŀǘƛƻƴ ǿƘƛŎƘ ǿƛƭƭ ōŜ ǳǎŜŘ ƭŀǘŜǊ ŦƻǊ ŘƛŦŦŜǊŜƴǘƛŀǘƛƴƎ ŎŀǎŜǎ ŘǳǊƛƴƎ ŀƴŀƭȅǎƛǎΦ 

Subsequent to the surveys a number of themes (categories) and sub-themes were defined. 

However, there are some overlaps between some themes and sub themes, but this does not 

affect their importance and usefulness to the research. The next few sections highlight these 

categories as well as their nested themes, sub-themes, and related issues. Cultural influences 

will be extensively discussed in Chapter 7. 

 

6.5 ANALYSIS 

The analysis was organized into five main themes, each one composed by one or more 

identified sub-themes. Issues within every sub-theme are identified and listed to guide the 

ŀƴŀƭȅǎƛǎ ƻŦ ŘŀǘŀΦ ¢ƘŜ ŀƴŀƭȅǎƛǎ ƻŦ ǘƘŜ ƛƴǘŜǊǾƛŜǿŜŜǎΩ ǊŜǎǇƻƴǎŜǎ ǊŜǾŜŀƭŜŘ ŦƛǾŜ Ƴain themes that 

can affect the use of a CBCVLE. Figure 6.3 highlights issues emerged from the analysis of survey 

2 which are also supported by literature. These issues are classified under 14 categories. 
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Four of the themes are discussed in this chapter while the fifth theme (Cultural Influences) 

will be elaborated in Chapter 7. The above issues helped to define sub-themes which are 

discussed in the following sections. 

 

6.5.1   ICT INFRASTRUCTURE AND SERVICES IN HEIs IN OMAN 

Table 6.3 shows the sub-themes and issues that have emerged from the interviews in respect 

of ICT infrastructure and services in HEIs in Oman. 

Theme 1 Sub-Themes Issues 

ICT INFRASTRUCTURE 
AND SERVICES IN HEIs 
IN OMAN 

Lack of sufficient ICT 
infrastructure and 
services 

Á Devices availability 
Á Lack of personal computers 

(Desktop/Laptop) with users 
Á Slow Internet connectivity in 

campuses 
Á Low bandwidth and speed in mobile 

data subscriptions with users 
Á Lack of Internet service outside 

campus 
Á Technical support 
Á Interpretability problems 
Á Compliance 

 Collaborative VLE in 
HEIs in Oman 

Á Existing collaborative environment 
Á Enhancement of cloud computing in 

collaborative educational services 
Á Examples of collaboration 
Á Types of useful collaboration 
Á Examples of collaborative 

assignments and projects 

 Factors relate to HEIs Á HEIs' readiness including manpower 
and resources 

Á Institutional support 

 Accessing VLE Á Favourable device for users to 
access their VLE 

Á Use of mobile applications by users 
to access their VLE 

Table 6.3: ICT infrastructure and services in HEIs in Oman. 

 

Devices to access VLEs 

Question: άtƭŜŀǎŜ Ǌŀƴƪ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ŘŜǾƛŎŜǎ ƛƴ ǘƘŜ ƻǊŘŜǊ ƻŦ ǇǊŜŦŜǊŜƴŎŜ ŦƻǊ ŀŎŎŜǎǎƛƴƎ ǘƘŜ 

VLE tools in your HEI (1 to 4 where 1 denotes most favourable and 4 represents 

least favourable). 

     Ä Smartphone Ä Tablet         Ä Laptop/Notebook Ä 5ŜǎƪǘƻǇ t/έ 
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Table 6.4 shows the number of respondents who rate devices in the order of preference for 

accessing the VLE tools in your HEIs. 

Device 1st Choice 2nd Choice 3rd Choice 4th Choice 

Smartphone 6 3 6 12 
Tablet 1 2 13 11 
Laptop/Notebook 11 10 5 1 
Desktop PC 10 10 2 5 

Table 6.4: Users' preference of devices for accessing the VLE tools in HEIs. 
 

 

Figure 6.4: Users' favourable devices to access their VLEs. 

 

The majority of participants ranked desktop computer and laptop as their favourable devices 

(1st choice) to access VLEs. The users also rated the same devices (desktop PC and laptop) as 

the second choice for accessing their VLEs (Table 6.4 and Figure 6.4). In contrast, the 

participants ranked mobile devices such as smartphones and tablets as the least favourable 

choices for the said purpose. This leads to the fact that even mobile devices are widely used, 

still the VLEs software tools are not conveniently accessed through such devices. The 

participants expressed the opinion that laptops and desktop PCs were convenient for 

ŀŎŎŜǎǎƛƴƎ ǘƘŜƛǊ ±[9ǎΩ ǘƻƻƭǎ ǿƘƛŎƘ ǊŜŦƭŜŎǘǎ ǘƘŀǘ ǘƘŜǎŜ ǎƻŦǘǿŀǊŜ ǘƻƻƭǎ ŀǊŜ Ƴŀƛƴƭȅ ŘŜǎƛƎƴŜŘ ŦƻǊ 

ordinary devices and not yet compatible with mobile devices. The issue of compatibility has 

been indirectly addressed by the participants in HEIs. 

 

Question: ά²Ƙŀǘ ŘŜǾƛŎŜ Řƻ ȅƻǳ ǇǊŜŦŜǊ ǘƻ ǳǎŜ ŦƻǊ ŀŎŎŜǎǎƛƴƎ ȅƻǳǊ ±[9 ǘƻƻƭǎ όǎǳŎƘ ŀǎ 

aƻƻŘƭŜ ƻǊ .ƭŀŎƪōƻŀǊŘ ƻǊ ŀƴȅ ƻǘƘŜǊ ǘƻƻƭǎύΚ !ƴŘ ǿƘȅΚέ 
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This question was an open question and the participants decided to provide reasons. 

Consequently, the participants gave reasons for their preference of using laptops and desktop 

PCs for accessing the VLEs software tools. The larger size of the screen as mentioned by 

participant TL3 was an attractive driver to prefer laptops and desktop PCs. Participant TL1 

expressed that the navigation (for web-based applications) in their laptop is more convenient 

compared to a smartphone. 

However, some participants (TL2, TL4) are totally convinced with using their smartphones for 

accessing their VLEs tools. The mobility and the ease of use are the main motives that make 

them go for mobile devices. Thus, this aspect will be investigated further and will be linked to 

the outcome of analysing data related to other themes. 

 

Use of mobile applications by users to access their VLEs 

Question: ά5ƻ ȅƻǳ ǳǎŜ ƳƻōƛƭŜ ŀǇǇƭƛŎŀǘƛƻƴǎ ƻǘƘŜǊ ǘƘŀƴ ǿŜō ōǊƻǿǎŜǊǎ ŜƛǘƘŜǊ ǘƻ ŀŎŎŜǎǎ 

your VLE tools or any other system in your institution? Give detailǎΦέ 

In general, the vast majority of participants do not use mobile applications to access their VLEs 

software tools. Participant TL1 expressed that explicitly as they do not have any mobile 

application for educational purposes. It is clear from participants' responses that those HEIs 

which employ Blackboard they do not offer a mobile application for accessing their VLEs. Some 

participants such as TL5 indicated that they use their mobile phone only for web browsing. 

Other participants such as TL11, TL12, TL18 and TL20 clearly indicated that they do not use 

any mobile applications neither to access their VLEs tools nor for educational activities. 

However, some participants such as TL6 claimed that they use educational mobile applications 

as well as using social media applications to coordinate educational activities with colleagues 

and students. 
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6.5.1.1.   Overall Summary  

 

Figure 6.5: ICT infrastructure and services problems/issues. 

Figure 6.5 summarises issues and problems from four perspectives (National, Institutional, 

User and System) in respect of ICT infrastructure and services. These issues and problems are 

further explained ōȅ ƎƛǾƛƴƎ ŜȄŀƳǇƭŜǎ ōŀǎŜŘ ŦǊƻƳ ǳǎŜǊǎΩ ǾƛŜǿǎ ŀǎ ǘƘŜȅ ǊŜŦƭŜŎǘ, based on their 

experience. Some of the issues deal solely with one entity while others relate to more than 

one entity. The National perspective is concerned with the national ICT infrastructure, while 

the Institutional perspective deals with laws, policies and logistics inside HEIs. The ¦ǎŜǊΩǎ 

perspective relates to daily aspects and issues that users may conduct or face within a 

collaborative VLE. Finally, the SȅǎǘŜƳΩǎ ǇŜǊǎǇŜŎǘƛǾŜ ǊŜŦƭŜŎǘǎ ŀǎǇŜŎǘǎ concerning collaborative 

VLE tools. 
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6.5.2   OPERATIONAL ENVIRONMENT 

Table 6.5 shows the sub-themes and issues that have emerged from the interviews in respect 

of concerns and challenges affecting the use and acceptance of a CBCVLE. It describes the 

three-dimension types of concerns and challenges mentioned by the interviewees that have 

been facing or would be barriers when using their existing or future VLEs. 

Theme 2 Sub-Themes Issues 

Concerns and 
challenges affecting 
the use and 
acceptance of a 
CBCVLE 

Technological Á Compliance issues 
Á Not all applications run in cloud 
Á Not all mobile devices support cloud 
Á Security and protection of sensitive 

data 
Á Security of cloud services 
Á Limited/lack of Internet connectivity 
Á Lack of interoperability standards 
Á Integration with In-house and existing 

Systems 
Á Compatibility with existing systems 
Á Hard to integrate with in-house IT 
Á Not enough ability to customize 
Á Infrastructure security 
Á Availability and reliability issues 
Á Trialability of cloud Services 
Á Existence of required IT infrastructure 

and resources 
Á Strength of in-built security systems 
Á Learning capability of users 
Á Limited technical knowledge about 

similar technologies 
Á Data privacy 
Á Performance 
 

 Organisational Á Organizational support 
Á Lack of confidence 
Á Standards adherence 
Á Lack of internal expertise and 

knowledge 
Á Control (Loss of Control) 
Á Uncertainty with new technology 
Á Resistance towards new technologies 
Á Lack of understanding 
Á Management commitment 
Á Organization readiness 
Á HEIs strategies 
Á Skills 
Á Budget and funding 
Á Top management support and 

involvement 
Á Conformity with work culture and style 
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Á Impact of organizational structure and 
size 

Á Compliance and regulatory 
Á Lack of understanding 
Á Cost of migration 
Á Technological knowledge 

 Environmental Á Unknown risk profile 
Á Legal and regulatory issues 
Á Adequate user and technical support 
Á Relationship with government and 

other HEIs 
Á Compliance 
Á Data protection controls 
Á Society, culture and perception 
Á Competitive pressure 
Á Trust in the cloud service provider 
Á Cultural issues 

Table 6.5: Concerns and challenges affecting the use and acceptance of a CBCVLE. 

 

General concerns and challenges that affect current VLEs 

Question: ά²Ƙŀǘ ŎƻƴŎŜǊƴǎκŎƘŀƭƭŜƴƎŜǎ ŀǊŜ ŎǳǊǊŜƴǘƭȅ ǇǊŜǾŜƴǘƛƴƎ ȅƻǳ ŦǊƻƳ ƎŜǘǘƛƴƎ ǘƘŜ 

ƳŀȄƛƳǳƳ ǾŀƭǳŜ ƻǳǘ ƻŦ ǳǎƛƴƎ ȅƻǳǊ ±[9 ǘƻƻƭǎΚέ 

Most of the participants pointed out one or more concerns and challenges that they have 

been facing within their existing VLE tools. Participant TL1 has pointed out the long time they 

spend using the VLE tools. Participant TL2 unveiled the fact that their VLE tools are not utilised 

thoroughly. TL2 also highlighted the concern in respect of the environment which are 

currently affected by the technology used by HEIs to deliver ICT services including VLEs. 

Another challenge which was specified by participant TL3 is the unavailability of sufficient 

Internet connectivity. The same participant stressed the absence of notification system with 

which students are always updated with any new activity within their VLE tools. Similarly, 

participant ST1 perceived the weakness of the Internet connectivity either in their University 

or at home. They considered this as a challenge for not being able to access the information 

on the web. 

Similarly, the slow Internet connection was considered by many participants (TL8, TL11, TL12 

and AT1) as a common challenge for using the VLEs tools. Participant AT1 indicated the 

difficulty of uploading assignments as a consequent result of unstable Internet connection. 

The lack of time to use VLE tools was emphasized by participant TL5 as a main challenge for 

them. They explained that they have several teaching and administrative tasks to the extent 

they would barely find a space for using the VLE tools. They referred this to the nature of the 
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system either educationally or administratively where there is no demands and pressure from 

upper administration to employ such VLE tools into daily activities. Participant TL8 pointed out 

that the administrative duties including teaching, office and consulting hours distract the 

teachers from using the VLE tools. Similarly, participant TL16 considered the high load in 

timetables as a challenge for both teachers and students regarding the use of VLE tools. 

Additionally, participant AT2 indicated the lack of mandatory rule in their HEI with which it 

becomes necessary for all teachers and students to use the VLE tools in their education. 

Several challenges and concerns were substantially highlighted by participant TL6 which users 

have been facing within their existing VLE tools. Firstly, they indicated that students rarely 

possess computers and they mainly use computers in campus only, and therefore this results 

in a rare use of VLE tools by students who take one to two weeks to respond to them 

accordingly in regard to a course activity such as assignments submission. Secondly, they 

emphasized the slow communication between them and their students through VLE tools due 

ǘƻ ǎǘǳŘŜƴǘǎΩ ŘŜŦƛŎƛŜƴŎȅ ƻŦ ŎƻƳǇǳǘŜǊǎΦ Lǘ ǎŜŜƳǎ ǘƘŀǘ ǘƘŜ ±[9 ǘƻƻƭǎ ǳǎŜŘ ƛƴ ǘƘƛǎ I9L ƛǎ ƴƻǘ Ŧǳƭƭȅ 

compatible with smartphones which are broadly possessed by almost all students. Participant 

TL6 has found some alternative mobile applications by which they get in touch with their 

students easily and faster, and consequently, they are distracted from the use of Blackboard 

which serves as VLE software tools within the HEI. Thirdly, the unavailability of sufficient 

Internet connection is another challenge for users in HEIs either while they are away of 

campus. This also, as indicated by the participant, contributes to the slow communication 

between them and their students. Fourthly, the participant indicated that the current VLE 

tools are not utilised thoroughly due the challenges and concerns mentioned above and the 

incompatibility with smartphones. Notification feature for example seems to be not active or 

not functional as stated earliŜǊ ōȅ ǘƘŜ ǇŀǊǘƛŎƛǇŀƴǘ ǿƘƻ ƘƛƎƘƭƛƎƘǘŜŘ ǘƘŜ ŘŜƭŀȅ ƻŦ ǎǘǳŘŜƴǘǎΩ 

response to courses activities. Finally, participant TL6 expressed their alternatives to the 

scarcity of mobile applications that support their VLE tools. They mentioned that they have 

employed some other mobile applications (such as Google Classrooms) to offer them and their 

students some great features that are not exist or not enabled in their VLE tools. 

The seriousness of students about the effectiveness of their VLE was stressed by participant 

TL7 who also confirmed that students lack the proper devices such as laptops and tablets to 

ŀŎŎŜǎǎ ǘƘŜƛǊ ±[9Φ !ŘŘƛǘƛƻƴŀƭƭȅΣ ǇŀǊǘƛŎƛǇŀƴǘ ¢[мф ŎƻƴǎƛŘŜǊŜŘ ǘƘŜ ǎǘǳŘŜƴǘǎΩ ǇǊŜŦŜǊŜƴŎŜ ƻŦ 

traditional tools of learning as a challenge for employment the VLE tools in their education. 
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The level of technical support that is provided in some HEIs is not adequate as indicated by 

participant TL8. The participant clearly described it as a low-level technical support in their 

College. 

Participant TL10 indicated that their VLE is not accessible from outside the institution while 

participant ST2 stressed that their VLE tools do not function all the time. The latter participant 

also highlighted the issue of compatibility of their VLE tools as they do not run seamlessly in 

all computers. 

Lƴ ǊŜƎŀǊŘ ǘƻ ǳǎŜǊǎΩ ŜȄǇŜŎǘŀǘƛƻƴǎ ƻŦ ±[9 ǘƻƻƭǎ ŦŜŀǘǳǊŜǎΣ ǇŀǊǘƛŎƛǇŀƴǘ ¢[ф ŘŜǎŎǊƛōŜŘ ǘƘŜ ŎǳǊǊŜƴǘ 

VLE software used in their HEI as incomplete version. The participant stated the absence of 

assignment online grading as well as the communication with students through the VLE tools. 

They are still alternatively using a third-party email for such communication. Participant TL4 

emphasized the fact that the technical awareness is not adequately employed, and therefore, 

they think that the students in their HEI are not aware of VLE tools and respective features. 

Participants TL10 and TL14 highlighted training and the lack of information as challenges that 

would limit the use of VLE tools. More training provided to the users by their HEIs, as stated 

by the participant, would make them aware of all the potentials of their VLE tools and the 

ways of implementation in their education. Similarly, participant TL18 raised the issue of 

complexity within their VLE tools. This might be a result of the previously mentioned issues 

that relate to training and activities provided by HEIs to the respected users. The same 

participant went further and indicated another challenge which relates to the less awareness 

of officials in their HEI to critical role of VLE in education. 

Among other technical concerns and challenges, participant TL20 pointed out the lack of 

integrating their VLE tools with other information systems (e.g. Students Information System) 

in the HEI. This consequently brings an extra work to the teachers as well as creates chances 

for inaccurate data entry. 

Only one participant (TL13) mentioned security as a concern, but they were not certain 

whether it is possible in education. The same participant added that there would be some 

health concerns resulting from the continuous use of VLE tools. Another administrative 

challenge was stressed by participant AT1 where the VLE tools are controlled and 

administered centrally by an external organisation. 

Participant TL16 stated that they do not have regulations, manuals or even published 

guidelines for the utilisation of their VLE. The participant indicated that the students are not 

motivated to use the VLE tools. Participant TL4 mentioned without explanation that there 

should be some technical challenges. In the same way, participant ST2 highlighted the 
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slowness of their VLE tools. Participant AT1 declared that there are some users have more 

ǘƘŀƴ ƻƴŜ ŀŎŎƻǳƴǘ ƛƴ ǘƘŜ ±[9 ǘƻƻƭǎ ǎŜǊǾŜǊ ǿƘƛŎƘ Ƴŀȅ ǊŜǎǳƭǘ ƛƴ ŎƻƴŦǳǎƛƻƴ ƻŦ ŀ ǳǎŜǊΩǎ ƛŘŜƴǘƛǘȅΦ 

Finally, participant TL20 highlighted the absence of the department in HEIs to produce 

scientific materials that support the virtual environment. This, as stressed by the participant, 

will keep the role of VLE limited to a storage medium. 

 

 

¦ǎŜǊǎΩ wŜǎƛǎǘŀƴŎŜ 

Question: ά5ƻ ȅƻǳ ǘƘƛnk that there will be a resistance from users towards employing new 

technologies such as cloud-based services for a collaborative VLE? Please 

ŜȄǇƭŀƛƴΦέ 

Nearly half of the participants agreed with the fact that there will be resistance from users 

when an HEI employs cloud-based services for a collaborative VLE. The remaining participants 

either believed that the users will not resist the new environment or ƭƛƴƪŜŘ ƛǘ ǘƻ ǘƘŜ ǳǎŜǊΩǎ 

experience and knowledge of the new technologies. The participants TL6 and TL8 described 

the resistance of users as a natural and predictable aspect in the beginning of the 

implementation of a new VLE tool. They concluded that adequate training provided to users 

would play a critical role in eliminating any resistance. 

It is equally important to mention than the participants TL5, ST1 and TL10, for example, clearly 

indicated that there will be no resistance from users. The cloud-based environment is 

anticipated due to its potentials which would eliminate any fear accompanying the 

impleƳŜƴǘŀǘƛƻƴ ƻŦ ǘƘŜ ƴŜǿ ǘŜŎƘƴƻƭƻƎȅΦ ¢ƘŜ ƛƳǇƭŜƳŜƴǘŀǘƛƻƴ ƻŦ ŀ /./±[9 ǿƛǘƘ ƭŜǎǎ ǳǎŜǊǎΩ 

awareness and knowledge of the new environment, as indicated by TL2, TL11 and TL12 will 

have an impact on the project and consequently it will increase the resistance towards the 

utilisation. 

 

 

Limited technical knowledge of users 

Question: ά5ƻ ȅƻǳ ǘƘƛƴƪ ǘƘŀǘ ƭƛƳƛǘŜŘ ǘŜŎƘƴƛŎŀƭ ƪƴƻǿƭŜŘƎŜ ƻŦ ǳǎŜǊǎ ǿƛƭƭ ŀŦŦŜŎǘ ǘƘŜ ǳǘƛƭƛǎŀǘƛƻƴ 

of a cloud-ōŀǎŜŘ ŎƻƭƭŀōƻǊŀǘƛǾŜ ±[9Κ tƭŜŀǎŜ ŜȄǇƭŀƛƴΦέ 
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The vast majority of participants indicated that the technical knowledge is crucial to the 

utilisation of a CBCVLE. Further, participant ST1 stressed the link between the lack of sufficient 

technical knowledge and failure in any implementation of technology. Participant TL6 

highlighted the necessity for an HEI to improve the level of technical knowledge among their 

users in regard to the use of a CBCVLE. Another participant; TL7, described the absence of 

adequate training and technical knowledge as a drawback that must be determined in order 

the users employ the new environment. Participant TL20 stressed that the more technical 

knowledge the users have, the more acceptance of a system as well as a less resistance. On 

the other hand, participant TL3 expressed their view that the popularity of smartphones and 

PCs among users make them aware of the minimum knowledge to accept and use a CBCVLE. 

Finally, participant TL2 indicated that a cloud-based system never requires much knowledge 

and experience from users due to the nature of cloud computing. The participant concluded 

that much of the configuration is done by the provider with which it is much easier for the 

users to accept and use it. 

 

 

Uncertainty with new technology 

Question: ά²ƻǳƭŘ ǳƴŎŜǊǘŀƛƴǘȅ ǿƛǘƘ ƴŜǿ ǘŜŎƘƴƻƭƻƎȅ ōŜ ŎƻƴǎƛŘŜǊŜŘ ŀǎ ŀ ŎƘŀƭƭŜƴƎŜ ŦƻǊ ǳǎŜǊǎ 

to accept and use a cloud-ōŀǎŜŘ ŎƻƭƭŀōƻǊŀǘƛǾŜ ±[9Κ tƭŜŀǎŜ ŜȄǇƭŀƛƴΦέ 

In response to the above question, the vast majority of participants agreed that there will be 

uncertainty with the new cloud-based system. Only very few participants had the opposite 

view, for example, participant TL2 was convinced that the cloud technology has the potentials 

to overcome any possible uncertainty with a cloud-based system. 

The age of users could play a role in either initiating the uncertainty or eliminating it as 

described by participant TL8. The participant indicated that the new generations have less 

hesitation in using the technology compared with aged users. 
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6.5.2.1.   Overall Summary  

 

Figure 6.6: Operational environment problems/issues. 

Figure 6.6 concludes issues and problems from the four perspectives of national, institutional, 

user and system in respect of the operational environment. 

 

 

6.5.3   USER EXPERIENCE AND EXPECTATIONS 

Table 6.6 shows the sub-themes and issues that emerged from the interviews in respect of 

ǳǎŜǊΩǎ ŜȄǇŜǊƛŜƴŎŜ ŀƴŘ ŜȄǇŜŎǘŀǘƛƻƴǎ ǿƛǘh regards to CBCVLE. It illustrates the issues that relate 
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ǘƻ ǳǎŜǊΩǎ ƛƴǘŜƴǘƛƻƴ ǘƻ ǳǎŜΣ ŀǇǇƭƛŎŀǘƛƻƴ ƻŦ ŎƭƻǳŘ ŎƻƳǇǳǘƛƴƎ ƛƴ ŜŘǳŎŀǘƛƻƴΣ ǇŜǊŎŜƛǾŜŘ ōŜƴŜŦƛǘǎΣ 

ǳǎŜǊ ǎŀǘƛǎŦŀŎǘƛƻƴΣ ŀƴŘ ǳǎŜǊΩǎ ŜȄǇŜŎǘŀǘƛƻƴǎΦ 

Theme 3 Sub-Themes Issues 

¦ǎŜǊΩǎ ŜȄǇŜǊƛŜƴŎŜ 
and expectations 
towards CBCVLE 

¦ǎŜǊΩǎ ƛƴǘŜƴǘƛƻƴ ǘƻ ǳǎŜ Á ¦ǎŜǊΩǎ ŎƻƴŦƛŘŜƴŎŜ ƻŦ ǘƘŜ 
importance of cloud computing 

Á ¦ǎŜǊΩǎ ŎƻƴŦƛŘŜƴŎŜ ƻŦ ǘƘŜ 
importance of collaborative VLE 

Á ¦ǎŜǊΩǎ ƛƴǘŜƴǘƛƻƴ ǘƻ ǳǎŜ ŀ /./±[9 
Á Continuance intention 
 

Application of cloud 
computing in 
education 

Á Cloud-based apps and sites used by 
users in HEIs 

Á Current usage of cloud computing 
in educational for collaborative 
activities 

Á Motives for use 
Á Discouragement 
 

Perceived benefits Á ¦ǎŜǊΩǎ ŜƴƎŀƎŜƳŜƴǘ όƻǊ ƭŀŎƪ ƻŦ 
engagement) 

Á ¦ǎŜǊΩǎ engagement and 
involvement in collaborative 
projects 

Á ¦ǎŜǊΩǎ ŎƻƳǇŜǘŜƴŎŜ όǎƪƛƭƭǎΣ 
knowledge, etc.) 

Á ¦ǎŜǊΩǎ ŜȄǇŜǊƛŜƴŎŜ ƻŦ ǎƘŀǊƛƴƎ 
resources  

Á ¦ǎŜǊΩǎ commitment 
Á Perceived benefits 
 

User satisfaction Á ¦ǎŜǊΩǎ ǎŀǘƛǎŦŀŎǘƛƻƴ ƻŦ ǘƘŜ ŎǳǊǊŜƴǘ 
use of cloud computing in their HEIs 

Á ¦ǎŜǊΩǎ ǎŀǘƛǎŦŀŎǘƛƻƴ ƻŦ ǘƘŜ ŎǳǊǊŜƴǘ 
status of collaborative VLE 

Á ¦ǎŜǊΩǎ ŘƛǎǎŀǘƛǎŦŀŎǘƛƻƴ 
 

User expectation Á ¦ǎŜǊΩǎ ŜȄǇŜŎǘŀǘƛƻƴǎ ƻŦ ŎƻƭƭŀōƻǊŀǘƛǾŜ 

VLE tools 

Á ¦ǎŜǊΩǎ ǎǳƎƎŜǎǘƛƻƴǎ ŦƻǊ 

improvements 

Á Outcome Expectancy 

Á Future user interface as expected 

by users 

Á Design issues 

Table 6.6Υ ¦ǎŜǊΩǎ ŜȄǇŜǊƛŜƴŎŜ ŀƴŘ ŀǘǘƛǘǳŘŜ ƛƴ ǊŜǎǇŜŎǘ ƻŦ /./±[9Φ 
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¦ǎŜǊΩǎ ƛƴǘŜƴǘƛƻƴ ǘƻ ǳǎŜ 

¦ǎŜǊΩǎ ŎƻƴŦƛŘŜƴŎŜ ƻŦ ŎƭƻǳŘ ŎƻƳǇǳǘƛƴƎ 

Some HEIs, as revealed by participants, have no pressure on the users to strictly use their 

respective VLE tools. It should be noted the confidence of using the current VLE tools and 

extending this to employ third-party cloud-based VLE tools to support and enhance their 

teaching process. Participant TL6, for example, asserted that the use of such applications and 

tools are not implemented in the annual evaluation of faculty members. However, the 

ǇŀǊǘƛŎƛǇŀƴǘΩǎ confidence of cloud computing applications can be seen as they acquire more 

tools which never been asked to implement in their HEI. Participant TL2 stated that the 

teachers have the knowledge of the technology and are aware of its importance. However, 

some participants such as TL16 highlighted the lack of such importance among admin staff in 

their HEI. 

 

¦ǎŜǊΩǎ ŎƻƴŦƛŘŜƴŎŜ ƻŦ ŎƻƭƭŀōƻǊŀǘƛǾŜ ±[9 

Participant ST3 indicated that the students are not motivated and engaged in collaborative 

projects in their HEI due to the lack of collaborative culture among students. The entire culture 

of collaborative projects or assignments are not present either in some HEIs or in some 

courses within a single HEI. 

 

Intention to use a CBCVLE 

PŀǊǘƛŎƛǇŀƴǘ ¢[мл ǇƻƛƴǘŜŘ ƻǳǘ ǘƘŀǘ ǎǘǳŘŜƴǘǎΩ ǿƛƭƭƛƴƎƴŜǎǎ ŀƴŘ ƛƴǘŜƴǘƛƻƴ ǘƻ ǳǎŜ ŦƻǊ ƭŜŀǊƴƛƴƎ ƴŜǿ 

technologies that may help them in their education. Participant TL1 emphasized the benefit 

for all parties within the environment, and this reveals and assures the users intention towards 

utilising new technologies. 

 

Continuance intention 

Participant TL5 indicated that students will not be willing to use CBCVLE tools. The participant 

ǇƻƛƴǘŜŘ ƻǳǘ ǘƘŜ ǎǘǳŘŜƴǘǎΩ ǇǊŜŦŜǊŜƴŎŜ ǘƻ ǳǎŜ ǘǊŀŘƛǘƛƻƴŀƭ ǇŀǇŜǊ-based tools in their learning. 
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Application of cloud computing in education  

Cloud-based apps and sites used by users in HEIs 

The participants in general gave several examples of cloud-based applications and sites that 

they use either in their HEIs for educational activities or for personal use. Table 6.7 presents a 

list of 15 cloud-based applications and sites indicated by the participants in HEIs. These 

applications and sites are classified under 8 categories. 

Category Application/Site 

Storage Google Drive 
 Dropbox 
Collaborative Editing Google Documents 
Programming Repl it 
Course Management Google Classroom 
Social Media Facebook 
 Twitter 
 WhatsApp 
 Imo 
Multimedia YouTube 
Chat WeChat 
Email Institutional Email 

Hosted by Google 
 Hotmail 
 Gmail 
 Yahoo 

Table 6.7: Cloud-based applications and sites indicated by users in HEIs. 

 

Current usage of cloud computing in education for collaborative activities 

As revealed by the interviewees, the following list includes the types of using cloud computing 

in educational and collaborative activities that the participants expressed: 

¶ Sharing files and documents 

¶ Files storage 

¶ E-mail 

¶ Communicating with other users 

¶ Collaborative Editing 

¶ Supporting educational activities 

¶ Enhancing teaching and learning 

¶ Providing alternatives for PC software 

¶ Collaborative projects and assignments 
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¶ Assisting course management and delivery 

¶ Course assessment 

¶ Scheduling tasks 

 

Motivation for use 

It was stated by participant TL6 that the users would need to be motivated to employ their 

abilities to use a CBCVLE. Another participant, TL20, considered that if the peers are confident 

and equipped with suitable skills where they are capable to use a VLE, hence, it is a motive for 

a user to compete and be in the same level of knowledge and experience as well as their peers. 

 

Discouragement 

Several participants expressed that the users were highly discouraged by the speed and 

availability of Internet connection which distracted them from using the VLE tools. The low 

technical knowledge would also lead to discouragement with which users prefer to use to 

traditional methods of learning rather than VLE tools. Frustration and doubt about cloud 

computing, as deǎŎǊƛōŜŘ ōȅ ǇŀǊǘƛŎƛǇŀƴǘ !¢оΣ ŜȄǘŜƴŘǎ ǳǎŜǊǎΩ ƘŜǎƛǘŀǘƛƻƴ ŦǊƻƳ ǳǎƛƴƎ ±[9 ǘƻƻƭǎΦ 

 

Perceived benefits  

Users engagement (or lack of engagement) 

Participant TL4 pointed out that teachers engage their students to use VLE tools for uploading 

assignments and distributing the course materials. However, the users particularly students 

as stated by participant TL8, show a low interest in using VLE tools for learning as their 

teachers do not integrate such tools into their teaching. 

 

¦ǎŜǊΩǎ ŜƴƎŀƎŜƳŜƴǘ ŀƴŘ ƛƴǾƻƭǾŜƳŜƴǘ ƛƴ collaborative projects 

Some students in HEIs are motivated and engaged in collaborative projects. Participant TL3 

indicated that they provide new students with some training and motivation to be engaged in 

accessing VLE tools and sharing files. 
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Conversely, lack of proper communication media has an effect on performing groups for 

collaborative projects and assignments. This was highlighted by participant TL11 who stated 

that their students would come back a few days after assigning them to collaborative groups 

giving the same reason and preferring working individually. Participant ST6 indicated that 

some students are not engaged in collaborative projects due to the difficulty of using the 

technology especially in English. 

 

¦ǎŜǊΩǎ ŎƻƳǇŜǘŜƴŎŜ 

The interviewees were asked to rate the readiness/competence of students and faculty 

members in their institutions in respect of being involved with a CBCVLE. Quite a large number 

of participants agreed that the students are competent and capable to use CBCVLE. 

Even though some participants agreed that students are ready to use a CBCVLE, they also 

indicated the need to provide them with adequate and sufficient training. On the other hand, 

some of the participants disagreed to the statement and suggested that HEIs should provide 

training to students for using such tools, as well as the new environment. Sixteen of the 

participants indicated that students are partially not ready to use a CBCVLE. Further, twelve 

of the participants stated that students have no competence to employ VLE tools. 

Table 6.8 shows the overall views of the participants regarding the readiness/competence of 

students in their institutions in respect of a CBCVLE. There were 7 participants students who 

rated the readiness and competence of their colleagues as a partial compared to only three 

of them who gave a high rating. 

Criteria Participants Students Faculty 
Members 

Actions Required 

Competence 5 3 2 ¶ --- 
Incompetence 11 2 9 ¶ {ǘǳŘŜƴǘǎΩ ŦŀƳƛƭƛŀǊƛǘȅ ŀƴŘ 

awareness of cloud features and 
facilities 

¶ LƳǇǊƻǾŜ ǎǘǳŘŜƴǘǎΩ ƪƴƻǿƭŜŘƎŜ ƻŦ 
electronic systems 

Partial 
Competence 

16 7 9 ¶ Enough training to students 

¶ Guidance on how to use the VLE 

¶ Adequate information and 
knowledge  

¶ ¢ŜŀŎƘŜǊǎΩ ƛƴǎƛǎǘŜƴŎŜ ǘƘŀǘ ǎǘǳŘŜƴǘǎ 
must use VLE tools 

¶ I9LΩǎ ǎǳǇǇƻǊǘ ŀƴŘ ŜƴŎƻǳǊŀƎŜƳŜƴǘ 

Table 6.8: Participants views regarding the readiness/competence of students. 
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Regarding the faculty members, the participants (N=19) indicated that some are not 

competent to use of a CBCVLE. Very few participants (N=4) clearly stated that faculty members 

have no competence while some of them (N=9) believed that they are fully competent to deal 

with such technology and VLE. 

In general, Table 6.9 shows the overall participants views regarding the readiness/competence 

of faculty members in their institutions in respect of a CBCVLE. There were 13 participants 

who are faculty members rated the readiness and competence of their colleagues as a partial 

competence compared to only five of them rated it as fully competence. On the other hand, 

ǎǘǳŘŜƴǘǎΩ ǾƛŜǿǎ ǿŜǊŜ ŘƛǾƛŘŜŘ ōŜǘǿŜŜƴ άŎƻƳǇŜǘŜƴŎŜέ ŀƴŘ άtŀǊǘƛŀƭ ŎƻƳǇŜǘŜƴŎŜέ ǿƘŜƴ ǊŀǘŜŘ 

ǘƘŜƛǊ ŦŀŎǳƭǘȅ ƳŜƳōŜǊǎΩ ǊŜŀŘƛƴŜǎǎΦ 

Criteria Participants Students Faculty 
Members 

Actions Required 

Competence 9 4 5 ¶ --- 
Incompetence 3 2 1 ¶ More training 
Partial 
Competence 

18 5 13 ¶ Motivation and time assigned to 
their timetables 

¶ Training and workshops 

¶ Further training sessions 

¶ Incentives must be present 

¶ Presence of technical staff in 
academic departments 

Table 6.9: Participants views regarding the readiness/competence of faculty members. 

 

¦ǎŜǊΩǎ ŜȄǇŜǊƛŜƴŎŜ ƻŦ ǎƘŀǊƛƴƎ ǊŜǎƻǳǊŎŜǎ 

The interviewees were asked whether they had experience of sharing resources with other 

users in their institutions or external institutions. Almost all the participants agreed that they 

have practiced sharing resources and gave substantial examples either for type of materials 

or the applications and software used for sharing those resources. 

 

Users commitment 

Some users are more committed to the traditional VLE and even to the ordinary way of 

teaching and learning as they are against any change of methods and strategies which could 

require them to provide more time and efforts. On the other hand, there are some users are 

enthusiastic to use new technology and incorporate it into their education. The commitment 

to technology was clearly stated by a few participants. 
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Perceived benefits 

When asked whether they are aware of potential benefits and drawbacks when utilising 

CBCVLE tools, more than a half of the participants indicated several benefits while almost a 

third of them only highlighted the possible drawbacks. 

Table 6.10 presents the benefits of utilising CBCVLE tools as perceived by the participants. 

άCŀǎǘ ŀƴŘ Ŝŀǎȅ ŀŎŎŜǎǎέ ǿŀǎ ƘƛƎƘƭȅ ǊŀǘŜŘ ŦƻƭƭƻǿŜŘ ōȅ ά9ŀǎƛŜǊ ǘƻ ǳǎŜέΣ ά!ŎŎŜǎǎ ǘƻ ǊŜǎƻǳǊŎŜǎέΣ 

ŀƴŘ ά9ŦŦƛŎƛŜƴǘ ǎǘƻǊŀƎŜέΦ 

Benefit Frequency Representative responses 

Wide usability and 
utility 

3 άΧ ǿƛŘŜ ǳǎŀōƛƭƛǘȅ ŀƴŘ ǳǘƛƭƛǘȅ Χ ƛǘ Ŏŀƴ ōŜ ǿƛŘŜƭȅ ǳǎŜŘ 
ŜǾŜǊȅǿƘŜǊŜ Χά ¢[м 
άΧ ǿƘŜǊŜǾŜǊ ȅƻǳ ŀǊŜ ȅƻǳ Ŏŀƴ ŘƻǿƴƭƻŀŘ ƛǘ Χά ¢[мл 
άΧ ŀƴȅǘƛƳŜ ȅƻǳ ǿŀƴǘ Χά ¢[мм 

Easier to use 5 άΧ it's easier to communicate with them in outside 
ǎǘǳŘȅ ƘƻǳǊǎ Χά ¢[н 
άΧ ƳƻǊŜ ŜŀǎƛŜǊ ǘƘŀƴ ŜȄŎƘŀƴƎƛƴƎ ŜƳŀƛƭǎ Χά ¢[мл 

Easier to collaborate 3 άΧ ƛǘ ƳŀƪŜ ƛǘ ŜŀǎƛŜǊ ŦƻǊ ǎǘǳŘŜƴǘǎ ǘƻ ŎƻƭƭŀōƻǊŀǘŜ ŦƻǊ 
ŘƻƛƴƎ ǎƻƳŜ ǇǊƻƧŜŎǘǎ Χά ¢[н 
άΧ ŜƴŎƻǳǊŀƎŜǎ collaboration between students and 
ǎǘǳŘŜƴǘǎ ŀƴŘ ŦŀŎǳƭǘȅ ƳŜƳōŜǊǎ Χά ¢[ф 
άΧ ƳŀƪŜǎ ǘƘƛƴƎǎ ŜŀǎƛŜǊ Χά {¢о 

Efficient assignment 
publishing 

1 άΧ ŦƻǊ ǘŜŀŎƘŜǊǎ ǘƻ ƎƛǾŜ ǘƘŜƳ ŀǎǎƛƎƴƳŜƴǘ ǿƛǘƘƻǳǘ 
ǎŜƴŘƛƴƎ ŀƴ ŜƳŀƛƭ Χά ¢[н 

Real-time notification 1 άΧ ǘƘŜȅ ƘŀǾŜ ŀ ƴƻǘƛŦƛŎŀǘƛƻƴ ŜǾŜǊȅ ǘƛƳŜ Χά ¢[н 
Access to resources 5 άΧŎŀƴ ǇǊƻǾƛŘŜ ŀŎŎŜǎǎ ǘƻ ǘƘŜ ŎƻǳǊǎŜ ƳŀǘŜǊƛŀƭǎΣ 

lectures from any time any location from any device 
Χά ¢[о 
άΧ Ŏŀƴ ŀŎŎŜǎǎ ǘƘŜƳ ǿƘŜƴŜǾŜǊ ȅƻǳ ŀǊŜ ŀƴŘ 
ǿƘŜƴŜǾŜǊ ȅƻǳ ǿŀƴǘ Χά ¢[мм 
άΧ ǳǎƛƴƎ ƛǘ ŀƴȅǿƘŜǊŜ Χά ¢[мо 
άΧ ŦŀŎƛƭƛǘŀǘŜ ǘƘŜ ǎŜŀǊŎƘ Χά {¢ф 

Lower cost 2 άΧ ǎƻŦǘǿŀǊŜ ŎƻǎǘΣ ŦƛƴŀƴŎƛŀƭƭȅ ƛǘ ǿƛƭƭ ƘŜƭǇ ǘƘŜ 
ƛƴǎǘƛǘǳǘƛƻƴ Χά ¢[п 
άΧ LƴŜȄǇŜƴǎƛǾŜ Χά ¢[мс 

Shared hardware 
resources 

1 άΧ ǎǘƻǊŀƎŜ ǎǇŀŎŜΣ ǇǊƻŎŜǎǎƻǊ ǿƘŜǊŜ ǿŜ Ŏŀƴ ǊŜŘǳŎŜ 
ǊŜǎƻǳǊŎŜǎ Χά ¢[п 

Fast and easy access 7 άΧ ǎǇŜŜŘ ƻŦ ŀŎŎŜǎǎ ǘƻ ƛƴŦƻǊƳŀǘƛƻƴ Χά {¢м 
άΧ ǎŜƴŘ ǎǘǳŘŜƴǘǎ ǾŀǊƛƻǳǎ ŜŘǳŎŀǘƛƻƴŀƭ ƳŀǘŜǊƛŀƭǎ ŀƴŘ 
ǊŜŀŎƘ ǘƘŜ ǎǘǳŘŜƴǘ ŀǘ ǘƘŜ ǎŀƳŜ ƳƻƳŜƴǘ Χά ¢[с 
άΧ Ŝŀǎȅ ŀŎŎŜǎǎ ǘƻ ǘƘŜ ƛƴŦƻǊƳŀǘƛƻƴ Χά ¢[у 
άΧŀŎŎŜǎǎ ŀǘ ŀƴȅ ǘƛƳŜ ŀƴŘ ŦǊƻƳ ŀƴȅǿƘŜǊŜ Χά {¢н 

Fast communication 1 άΧ ǎǇŜŜŘ ƻŦ ŎƻƳƳǳƴƛŎŀǘƛƻƴ ǿƛǘƘ ǇǊƻŦŜǎǎƻǊǎ Χά {¢м 
Self-assessment 
evaluation 

м άΧ {ŜƭŦ-correction, The student solves and finds its 
ƻǳǘŎƻƳŜ ŀǘ ǘƘŜ ǎŀƳŜ ǘƛƳŜ Χά ¢[с 

Chat and instant 
messaging 

1 άΧ ŎƘŀǘ ǎȅǎǘŜƳǎΣ ǘƘƛǎ ƛǎ ǳǎŜŦǳƭ ƛƴ ǇǊƻƳƻǘƛƴƎ ƭŜŀǊƴƛƴƎ 
Χά ¢[с 

Save time and efforts 3 άΧ ǎŀǾŜ ǘƛƳŜ ŀƴŘ ŜŦŦƻǊǘ Χά ¢[у 
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άΧ ǎŀǾŜǎ ȅƻǳǊ ǘƛƳŜ Χά ¢[мл 
άΧ ǊŜŘǳŎƛƴƎ ǘƘŜ ǘƛƳŜ ŀƴŘ ŜŦŦƻǊǘǎ ƛƴ ǎƘŀǊƛƴƎ 
ǘŜŀŎƘƛƴƎǎ ƳŀǘŜǊƛŀƭǎΣ ƎǊŀŘŜǎΣ ŜǘŎ Χά ¢[мф 

Effective education 1 άΧ ƳƻǊŜ ŜŦŦŜŎǘƛǾŜ ŜŘǳŎŀǘƛƻƴ Χά ¢[ф 
Collaborative editing 1 άΧ ȅƻǳ can always see what modification is being 

ƳŀŘŜ Χά ¢[мл 
Safe backup of files 2 άΧ ȅƻǳ ŀǊŜ ƘŀǾƛƴƎ ŀ ǎŀŦŜ ōŀŎƪǳǇ Χά ¢[мо 
Efficient storage 5 άΧ DǊŜŀǘŜǊ ǎǘƻǊŀƎŜ Χά !¢м 

άΧ Ŝŀǎƛƭȅ ǎǘƻǊŜ ȅƻǳǊ Řŀǘŀ ŀƴŘ ƛƳŀƎŜǎ ŀƴŘ 
ŜŘǳŎŀǘƛƻƴŀƭ ǾƛŘŜƻǎ Χά ¢[мс 
άΧ ǾƛǊǘǳŀƭ ǎǇŀŎŜ for storing resources without 
ƘŀǾƛƴƎ ǘƻ ǳǎŜ ǘƘŜ ǎǇŀŎŜ ŀǾŀƛƭŀōƭŜ ƛƴ ȅƻǳǊ ŘŜǾƛŎŜ Χά 
ST13 

Easier maintenance 1 άΧ ŜŀǎŜ ƻŦ ƳŀƛƴǘŜƴŀƴŎŜ Χά ¢[мс 
Effective support 1 άΧ Ŧŀǎǘ ŀƴŘ ŜŦŦŜŎǘƛǾŜ ǎǳǇǇƻǊǘ ōȅ ǘƘŜ ǎŜǊǾƛŎŜ ǇǊƻǾƛŘŜǊ 

Χά ¢[мс 
Interaction 
environment 

1 άIncrease students' academic achievement by 
providing a continuous interaction environment 
with the material outside classroom teaching.ά ¢[нл 

Academic 
achievements 

2 άΧ ǘǊŀƛƴ ǘƘŜ ǎǘǳŘŜƴǘǎ ǘƻ ōŜ ƛƴŘŜǇŜƴŘŜƴǘǎ ƛƴ ǎŜŜƪƛƴƎ 
information they ƴŜŜŘ Χ ǘǊŀƛƴƛƴƎ ǎǘǳŘŜƴǘǎ ƛƴ ǳǎƛƴƎ 
technology in general, and particularly in 
education.ά ¢[мф 
άΧ {ƻ Ƴŀƴȅ ǘƻƻƭǎ ǘƘŀǘ ƘŜƭǇ ǎǘǳŘŜƴǘ Χά {¢мп 

Table 6.10: Benefits of utilising CBCVLE tools as perceived by the participants. 

Some of the participants stated the possible drawbacks for the utilisation of a CBCVLE. Table 

6.11 shows drawbacks and challenges of utilising CBCVLE tools as perceived by the 

ǇŀǊǘƛŎƛǇŀƴǘǎΦ ά{ŜŎǳǊƛǘȅ ŀƴŘ ǇǊƛǾŀŎȅέ ŀƴŘ άLƴǘŜǊƴŜǘ ŎƻƴƴŜŎǘƛƻƴέ ǿŜǊŜ ƘƛƎƘƭȅ ǊŀǘŜŘ ŦƻƭƭƻǿŜŘ ōȅ 

άbŜǘǿƻǊƪ ǇǊƻōƭŜƳέΦ 

Drawback Frequency Representative responses 

Security and privacy 6 άΧǘƘŜ ŘŜǾŜƭƻǇƳŜƴǘ ƛƴ ǎŜŎǳǊƛǘȅ ƛǎ ƴƻǘ Ŧǳƭƭȅ fledged 
Χά ¢[м 
άΧ ǎƻƳŜ ŎƻƴŦƛŘŜƴǘƛŀƭ ƛƴŦƻǊƳŀǘƛƻƴ ƛǎ ǘƘŜǊŜ Χ ǎƻƳŜ 
ǎŜŎǳǊƛǘȅ ƛǎǎǳŜǎ ǿƻǳƭŘ Ƴŀȅ ŀǊƛǎŜ Χά ¢[о 
άΧ ǇǊƛǾŀŎȅ ƻŦ ǘƘŜ Řŀǘŀ Χά ¢[т 
άΧ ŎƻƴŦƛŘŜƴǘƛŀƭƛǘȅ ƻŦ ƛƴŦƻǊƳŀǘƛƻƴ Χά ¢[му 

Internet connection 6 άΧ ǿŜ ƴŜŜŘ LƴǘŜǊƴŜǘ ǘƻ ŀŎŎŜǎǎ ǘƘŜƳ Χά ¢[о 
άΧ ƛǘ ŘŜǇŜƴŘǎ Ƴŀƛƴƭȅ ƻƴ ǘƘŜ LƴǘŜǊƴŜǘ ŎƻƴƴŜŎǘƛƻƴ Χ 
ǎƻƳŜǘƛƳŜǎ ǘƘŜ ǎǇŜŜŘ ƛǎ ŀ ǇǊƻōƭŜƳ Χά ¢[п 
άΧ Internet which causes delays in delivery of these 
ŘǳǘƛŜǎ Χά {¢м 
άΧ ŘƻƴΩǘ ǊŜŀƭƭȅ ƘŀǾŜ ƎƻƻŘ LƴǘŜǊƴŜǘ ŎƻƴƴŜŎǘƛƻƴ Χά 
TL11 
άΧ ƴŜŜŘ ǘƻ ƘŀǾŜ LƴǘŜǊƴŜǘ ŎƻƴƴŜŎǘƛƻƴ Χά ¢[мн 
άΧ ǎǇŜŜŘ ƻŦ ǘƘŜ LƴǘŜǊƴŜǘ Χά ¢[му 

Network problem 3 άΧ ǘƘŜ ƴŜǘǿƻǊƪ ƛǎ ŘƛǎǊǳǇǘŜŘ Χά ¢[у 
άΧ bŜǘǿƻǊƪ ǇǊƻōƭŜƳǎ Χά ¢[мс 



151 
 

άΧ bŜǘǿƻǊƪ ǇǊƻōƭŜƳ Χά {¢мп 
Lack of knowledge 1 άΧ [ŀŎƪ ƻŦ ƪƴƻǿƭŜŘƎŜ Χά {¢мп 
Loss of information 1 άΧ ƭƻǎǎ ƻŦ ŀ ƭƻǘ ƻŦ ƛƴŦƻǊƳŀǘƛƻƴ ŘǳǊƛƴƎ the infection 

ƻŦ ǾƛǊǳǎŜǎ Χά {¢м 
Misuse  2 άΧ ƳƛǎŎƻƳƳǳƴƛŎŀǘƛƻƴ ƻǊ ƳƛǎǳƴŘŜǊǎǘŀƴŘƛƴƎ Χ 

tƻǎǎƛōƛƭƛǘȅ ƻŦ ǎǘǳŘŜƴǘǎ ŀŎŎŜǎǎƛƴƎ ŜŀŎƘ ƻǘƘŜǊΩǎ ƎǊŀŘŜǎ 
ŀƴŘ ǇǊƛǾŀǘŜ ƛƴŦƻǊƳŀǘƛƻƴ Χά ¢[мф 
άΧ ƎƛǾŜ ȅƻǳ ŀ ǿǊƻƴƎ ŀǎǎŜǎǎƳŜƴǘ Χά ¢[с 

Lack of hardware 1 άΧ [ŀŎƪ ƻŦ ƘŀǊŘǿŀǊŜ Χά TL16 

Table 6.11: Drawbacks of utilising CBCVLE tools as perceived by the participants. 

 

User satisfaction  

Users satisfaction of the current status of collaborative VLE 

The interviewees were asked: 

ά¢ƻ ǿƘŀǘ ŜȄǘŜƴǘ are you satisfied with the status of the collaborative VLE tools used 

in your institution? 

Ä 5- Strongly Satisfied    Ä 4- Satisfied    Ä 3- Neutral   Ä 2ς Unsatisfied    Ä 1- {ǘǊƻƴƎƭȅ ¦ƴǎŀǘƛǎŦƛŜŘέ 

The participants responses to the above question indicated that nearly a half of them were 

neutral regarding the statement. The remaining participants formed two groups of nearly 

equal number of members. The participants of the first group were satisfied with the status 

of the collaborative VLE tools used in their institution. However, the participants of the second 

group stressed out their dissatisfaction in the same regard (see Figure 6.7). 

 

Figure 6.7: Number of participants who are satisfied with the existing collaborative VLE tools in HEIs. 

Participant TL10, for example, explained their dissatisfaction with the status of their 

collaborative VLE tools. The participant mentioned that their current VLE tool is not 

collaboratively used as well as many features are not even enabled. 
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¦ǎŜǊΩǎ ŜȄǇŜŎǘŀǘƛƻƴ 

Users' expectations of collaborative VLE tools 

Lƴ ƻǊŘŜǊ ǘƻ ŎƻƭƭŜŎǘ ǳǎŜǊǎΩ ŜȄǇŜŎǘŀǘƛƻƴǎΣ ǘƘŜ ƛƴǘŜǊǾƛŜǿŜŜǎ ǿŜǊŜ ŀǎked: 

ά²Ƙŀǘ ǿƻǳƭŘ ȅƻǳ ŜȄǇŜŎǘ ŀ ŎƻƭƭŀōƻǊŀǘƛǾŜ ±[9 ǘƻƻƭ ǘƻ ƻŦŦŜǊ ǘƻ ǘƘŜ hƳŀƴƛ IƛƎƘŜǊ 

9ŘǳŎŀǘƛƻƴ LƴǎǘƛǘǳǘƛƻƴǎΚέ 

The expectations indicated to what extent the users are ambitious and evaluating between 

their current individual experience and their hopes in regard to their collaborative VLE tools. 

Table 6.12 ǇǊŜǎŜƴǘǎ ŀ ƭƛǎǘ ƻŦ ǳǎŜǊǎΩ ŜȄǇŜŎǘŀǘƛƻƴǎ ƘƛƎƘƭƛƎƘǘŜŘ ōȅ ǘƘŜ ǇŀǊǘƛŎƛǇŀƴǘǎ ŀǎ ǿŜƭƭ ŀǎ ǘƘŜƛǊ 

ŦǊŜǉǳŜƴŎƛŜǎΦ ά9ŦŦƛŎƛŜƴǘ ŀƴŘ ŜŦŦŜŎǘƛǾŜ ƭŜŀǊƴƛƴƎ ŜƴǾƛǊƻƴƳŜƴǘέ ǿŀǎ ƘƛƎƘƭƛƎƘǘŜŘ ōȅ с ǇŀǊǘƛŎƛǇŀƴǘǎ 

ŦƻƭƭƻǿŜŘ ōȅ ά{ƘŀǊŜŘ ǊŜǎƻǳǊŎŜǎ ŜƛǘƘŜǊ ōȅ ŀƭƭ I9Lǎ ƻǊ ǳǎŜǊǎέΣ ά¢ƻ ƻŦŦŜǊ ŀƴŘ ǎŀǾŜ ƳƻǊŜ ǘƛƳŜέΣ ŀƴŘ 

ά.ŜǘǘŜǊ ǇƭŀǘŦƻǊƳ ƻǊ ǘƻ ƛƴǘŜǊŀŎǘ ǿƛǘƘ ǇŜƻǇƭŜ Ŝŀǎƛƭȅέ ōȅ п ǇŀǊǘƛŎƛǇŀƴǘǎ ŜŀŎƘΦ 

Users' Expectations Frequency Participants 

Replacing current 3rd party collaborative tools by a 
comprehensive and all in one system 

1 TL1 

Unified CBCVLE for all HEIs 3 TL1, TL4, TL7 
More utilisation of VLE tools 1 TL2 
Available all the time and from any location with any 
device 

1 TL3 

More training to the students 1 TL3 
Shared resources by either by all HEIs or users 4 TL2, TL4, TL9, TL19 
To offer and save more time 4 TL5, TL9, TL12, AT2 
Reducing the need for paper-based and traditional 
methods 

1 TL5 

Efficient and effective learning environment 6 ST1, TL9, TL16, TL18, 
TL20, AT3 

Enable huge electronic libraries 1 TL6 
Each student has their special educational track 1 TL6 
Ease of learning and opportunities to find 
information 

3 ST2, ST9, ST11 

Help for collaboration 1 TL10 
More safer 2 TL10, ST13 
Facilitate the work 1 TL11 
Better platform or to interact with people easily 4 TL11, TL16, ST6, ST15 
Minimize the distance 3 TL11, TL12, AT2 
Solve current problems 1 AT1 
Sharing resources faster 1 AT1 
Open new opportunities in higher education 3 TL15, TL17, TL20 

Offer different kinds of learning techniques 1 ST3 
Access to information sources at a higher speed 2 AT2, ST6 
Lower cost 3 AT2, TL16, ST13 
Accommodate a large number of students 1 TL16 
Increase academic programs and distance learning 1 ST8 
Ease of use 1 ST13 

Table 6.12: Users' expectations of collaborative VLE tools. 
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Many users nowadays are using third party cloud-based services such as Drobox and Google 

for data storage and sharing. Participant TL1, for example, confirmed this activity and 

expected to have similar built-in services in their anticipated collaborative VLE tools. Several 

improvements to the traditional VLE tools were highlighted by the participants. Participant 

TL2 indicated that their VLE tools are partially utilised to the extent they prefer to use Google 

Drive instead of depending on their VLE tools for sharing files. Some participants were very 

optimistic about the CBCVLE tools and they expected that they would eliminate the current 

drawbacks and provide them with an ultimate experience. 

Expected Facilities by Users Frequency Participants 

Uploading online pictures 1 TL2 
Online conferences 3 TL2, TL5, AT2 
High speed of Internet 1 TL3 
Sharing resources 4 TL4, TL9, TL13, AT1 
Combability with mobile devices 2 ST1, TL6 
Complete Wi-Fi coverage in campus 1 TL6 
Effective communication with students 1 TL6 
Capability to share huge files 1 TL7 
Online streaming 1 TL7 
High level of privacy of the data 1 TL7 
Fast Internet connection 1 TL8 
Technical support and training workshops 2 TL8, TL16 
Fast and easy use 3 ST2, TL18, ST11 
Fast communication with students and faculty 
members 

1 TL9 

Ability to get comments and feedback 1 TL9 
Security 1 TL10 
Chatting 3 TL11, TL12, AT1 
Video instant messaging 1 TL11 
Increased storage space 3 TL11, ST3, ST13 
A technical specialist available in every department 1 TL14 
Email alerts 1 AT1 
Add notes to courses 1 AT1 
Faster performance 1 ST3 
Providing up-to-date information sources and accurate 
professional topics 

1 AT2 

Participation of all HEIs 1 AT2 
Diversity of content 1 TL17 
Easy access to academic programs, their 
documentations and latest publications across Oman. 

1 TL19 

Specialized institutions in the production of educational 
materials 

1 TL20 

Backup 2 ST12, ST13 
Considering people with disabilities 1 ST14 
Access to cloud-based applications and tools 1 ST15 

Table 6.13: Expected facilities in a CBCVLE by the participants. 
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The interviewees were also asked: 

ά²Ƙŀǘ ŦŀŎƛƭƛǘƛŜǎ ǿƻǳƭŘ ȅƻǳ ƭƛƪŜ ǘƻ ǎŜŜ ƛƴ ŀ ŎƭƻǳŘ-based ŎƻƭƭŀōƻǊŀǘƛǾŜ ±[9Κέ 

In this context, the participants were very specific to highlight the features they could think 

for future CBCVLE tools. Table 6.13 shows the list of expected facilities or features that the 

ǇŀǊǘƛŎƛǇŀƴǘǎ ōŜƭƛŜǾŜŘ ŎƻǳƭŘ ƛƳǇǊƻǾŜ ǘƘŜƛǊ ±[9ǎΦ ά{ƘŀǊƛƴƎ ǊŜǎƻǳǊŎŜǎέ ǿŀǎ ƘƛƎƘƭƛƎƘǘŜŘ ōȅ п 

ǇŀǊǘƛŎƛǇŀƴǘǎΣ ŦƻƭƭƻǿŜŘ ōȅ άonline conferencesέΣ άfast and easy useέΣ άchattingέΣ ŀƴŘ άincreased 

storage spaceέ ōȅ о ǇŀǊǘƛŎƛǇŀƴǘǎΦ 

Both participants ST2 and TL13 expressed independently that they hoped the current 

technical problems can be avoided in their future CBCVLE tools. 

Users suggestions for improvements 

The wide variety of aspects, elements and features pointed out by the participants to express 

their willingness to participate in improving the current VLE tools. They aim to avoid any 

drawback that they have been noticing during the previous and current use. Some participants 

suggested ways for enhancing future VLE tools with stability, coherence and efficiency. 

Outcome Expectancy 

The expected outcome as stated, for example, by some participants such as TL2, TL3 and ST1 

can be considered as motives to facilitate ways for their utilisation of a CBCVLE. 

Future user interface as expected by the participants 

The participants highlighted various elements they would like to see in the user interface of 

future collaborative VLE tools (see Table 6.14). 

Element Frequency Participants 

¦ǎŜǊΩǎ ǳǎŀƎŜ ǎǘŀǘƛǎǘƛŎǎ 1 TL1 
Improved feedback system 1 TL1 
Intuitive icons 4 TL2, TL9, ST6, ST11 

Colourful and lightweight design 2 TL2, TL5 
Statistics about user progress 1 TL3 
Simple presentation of content 2 TL4, TL5 
Clear navigation path 1 TL5 
Easy to use 2 ST1, TL18 
Links to communication tools 1 ST1 
Intuitive course structure 1 TL6 
Avoid complexity 1 TL6 
Support for distance learning 1 TL7 
Easy access to resources 1 TL8 
Easy communications with users 1 ST2 
Searching for users 1 TL11 
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Indication of online users 1 TL12 
Vision and mission of the institution 1 TL14 
Institution Announcements 1 AT1 
Exams Timetable 1 AT1 
List of courses 1 AT1 
Search bar 1 ST3 
Change language 1 AT2 
Language spellcheck 2 ST3, AT2 
Calendar tools 1 TL16 
Links to social networking sites 1 TL16 
User friendly 1 TL17 
Student absence 1 ST7 
Easy navigation 1 ST13 
Font size tool 1 ST14 

Table 6.14: Anticipated elements that the participants would like to see in the user interface VLE tools. 

For example, participant ¢[о ǿŀƴǘŜŘ ǘƻ ƘŀǾŜ ǎǘŀǘƛǎǘƛŎǎ ŀōƻǳǘ ǳǎŜǊΩǎ ǳǎŀƎŜ ǿƘƛƭŜ participant 

¢[м ƘƛƎƘƭƛƎƘǘŜŘ ǘƘŜ ƴŜŜŘ ŦƻǊ ǎǘŀǘƛǎǘƛŎǎ ŀōƻǳǘ ǳǎŜǊΩǎ ǇǊƻƎǊŜǎǎΦ CǳǊǘƘŜǊƳƻǊŜΣ participant TL1 

indicated an improved feedback system would be beneficial. 

It was argued that intuitive icons as well as colourful and lightweight design are critical in their 

future CBCVLE tools. However, some participants such as participant TL11 seem to have some 

difficulties with their VLE tools, and, therefore they stressed that these issues must be solved 

in the future software tools. They suggested some improvements for the user interface such 

as search facility which would help. 

Design issues 

The interviewees were asked about the aspects that they would like to see in their 

collaborative VLE tools in terms of the design including their user interfaces. The aspect 

ά!ǘǘǊŀŎǘƛǾŜ ƛƴǘŜǊŦŀŎŜ ǿƛǘƘ ŎƻƭƻǳǊŦǳƭ ƛǘŜƳǎέ ǿŀǎ ƘƛƎƘƭȅ ǇƻƛƴǘŜŘ ƻǳǘ ōȅ мл ǇŀǊǘƛŎƛǇŀƴǘǎ ŦƻƭƭƻǿŜŘ 

ōȅ ά{ƛƳǇƭŜ 5ŜǎƛƎƴέ ŀƴŘ ά9ŀǎȅ ǘƻ ǳǎŜέ όу ǇŀǊǘƛŎƛǇŀƴǘǎ ŜŀŎƘύΦ aŀƴȅ ǇŀǊǘƛŎƛǇŀƴǘǎ ŀƭǎƻ ƘƛƎƘƭƛƎƘǘŜŘ 

crucial aspects of design that may be taken into consideration when planning and designing a 

CBCVLE (see Table 6.15). More details are available in Appendix 6. 

Aspect Frequency Participants 

All the administrative tasks should be part of this 
collaborative VLE 

1 TL1 

The advising system can be integrated 1 TL1 
Integration of compilers for IT courses 1 TL1 
Video recording for lectures 1 TL1 
Attractive interface with colourful items 10 TL2, TL4, TL6, TL7, 

TL8, ST2, TL9, AT1, 
TL18, TL20 

Easy navigation 2 TL2, TL10 
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Easy to access 4 TL2, TL3, TL12, TL19 
Not time consuming 1 TL2 
Simple Design 8 TL3, TL6, TL10, TL12, 

AT1, ST3, TL19, ST7 

Interface must include few options and few buttons 
(lack of congestion) 

6 TL3, TL5, TL6, TL7, 
ST11, ST13 

User friendly 3 TL4, TL10, AT2 

Easy to use 8 TL3, TL4, TL6, TL8, 
TL11, AT2, TL20, ST7 

Simple Homepage 3 TL5, TL6, ST13 

Clear navigation Path 2 TL5, TL10 
Intuitive and self-explanatory icons and symbols 3 ST1, TL9, AT1 
Clear headings 1 ST1 
Mobile friendly design 1 TL7 
Access to all apps and services from one interface 1 TL8 
Ability to enlarge text 1 ST2 
Immediate help 1 ST2 
Effective use of colours 1 TL12 
¦ǎŜǊΩǎ ŎǳǎǘƻƳƛǎŀǘƛƻƴ ƻŦ ŎƻƭƻǳǊǎ 1 TL14 
Arabic language as interface 1 TLAT2 
3D environment supported 1 TL20 

Table 6.15: Expected aspects by participants in their collaborative VLE tools in terms of the design. 

 

Aspect Frequency Participants 

Not compatible with mobile device 3 TL1, ST1, TL6 

Misuse of applications 1 TL2 
Lack of restrictions on the use 1 TL3 
Access difficulties 2 TL4, TL17 
Unable to upload a folder 1 TL5 
Complexity of the design 3 TL6, TL10, TL12 

Unable to save old course files as archives 1 TL6 
Row column design of the interface 1 TL7 
Increased system downtime 1 TL8 
Small font size 1 ST2 
Small icon size 1 ST2 
Overlapping 1 ST2 
Disabled features 1 TL9 
Lack of communication tools with students 1 TL11 
Exaggerated tabs and links 1 AT1 
Security 1 TL15 
No integration with other systems 1 AT2 
Traditional interface 1 TL20 
Absence of integration of course materials and applied 
exercises. 

1 TL20 

Delayed login 1 ST9 
Disorganization 1 ST11 

Table 6.16: Drawbacks expressed by participants to be avoided in their VLE tools design. 
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The interviewees also were asked to identify drawbacks that they would not like to see in their 

VLE tools design. They provided general as well as specific aspects that they think they can be 

avoided to improve their VLE tools (see Table 6.16). 

It is likely that some participants have some difficulties to browse their VLE tools using mobile 

devices which made them uncomfortable to use those software tools. Another participant 

highlighted the difficulties that they face when accessing and navigating their VLE tools. 

The lack of uploading a folder at once was stressed out by participant TL5 who clearly 

described this drawback within their VLE tools. Participant TL8 pointed out some other 

drawbacks that relate to external and complementary factors that have crucial impact on the 

use of their VLE tools. 

However, the participants highlighted the features that they would you like to be included in 

their future VLE tools to support collaborative activities. The most concern was about having 

ŎƘŀǘ ŦǳƴŎǘƛƻƴ ǘƻ ŎƻƳƳǳƴƛŎŀǘŜ ǿƛǘƘ ƻǘƘŜǊ ǳǎŜǊǎ ŦƻƭƭƻǿŜŘ ōȅ ǘƘŜ ά!ōƛƭƛǘȅ ǘƻ ǎƘŀǊŜ ǊŜǎƻǳǊŎŜǎέΦ 

Furthermore, the participants made some suggestions in this context providing a wide range 

of features as listed in Table 6.17. 

Feature Frequency Participants 

Video 1 TL1 
Compatibility with mobile devices 3 TL1, TL7, TL14 
Automated answering system 1 TL1 
Chat 7 TL1, TL6, TL9, TL11, 

TL12, TL13, ST11 

Online lectures 1 TL2 
Video conferences 3 TL2, TL3, TL13 

Integration of IT helpdesk 1 TL2 
Ability to share resources 1 TL3 
Assessment 1 TL4 
Collaborative editing 1 TL5 
Group discussion 3 TL5, TL12, AT1 

Integration of all services into one system 1 ST1 
Ability to classify students based on criteria 1 TL6 
Ability to download and upload different types of files 4 TL6, TL9, TL19, ST13 

Online exams 3 TL6, AT1, TL20 

aƻƴƛǘƻǊƛƴƎ ǎǘǳŘŜƴǘǎΩ ǇǊƻƎǊŜǎǎ 1 TL6 
Instant messaging 1 TL7 
Maintaining security and privacy of data 2 TL7, ST12 
Ability to share resources 6 TL8, ST2, TL9, TL11, 

AT1, TL18 
Integration of social communication 1 TL8 
Ability to share lessons 1 ST2 
Access permissions to files and resources 1 TL10 
Effective plagiarism detection tool 1 TL11 
Email alerts 1 AT1 
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Search 1 ST3 
Interactivity 2 AT2, TL20 
Integration with other systems 1 AT2 
Calendar 1 TL16 
Assignment submission 1 TL19 
Easy communication between users 1 TL19 
Font size tool 1 ST14 

Table 6.17: Features suggested by participants to be included in future VLE tools to support 
collaborative activities. 

 

6.5.3.1.   Overall Summary  

 

Figure 6.8: User experience and expectations problems/issues. 

Figure 6.8 outlines issues and problems from the four perspectives of national, institutional, 

user and system in respect of user experience and expectations. 
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6.5.4   &!#4/23 !&&%#4).' 4(% 53%2ȭ3 !##%04!.#% 

Table 6.18 shows the sub-themes and issues that emerged from the interviews for factors 

affecting the use and acceptance of a CBCVLE. It briefly underlines the motivators and 

disincentives that the interviewees notably emphasised regarding the factors affecting the use 

and acceptance of a CBCVLE. 

Theme 4 Sub-Themes Issues 

Factors affecting the 
use and acceptance 
of a CBCVLE 

Motivators Á User desire to change 
Á User experience 
Á User skills and knowledge 
Á High performance service 
Á Easy course management 
Á Effective course delivery 
Á Enhanced collaborative activities 
Á Clear strategies and policies 
Á User readiness 
Á HEI readiness 
Á User satisfaction 
Á Institutional support 
Á Organisational culture 
Á Individual initiatives 
Á Attractive VLE software design 
Á Peer pressure 

Disincentives Á Lack of Internet connectivity 
Á Security and privacy concerns 
Á Bad or complex VLE software design 
Á Lack of knowledge and expertise 
Á Lack of training 
Á Lack of technical support 
Á ICT Knowledge gap 
Á Limited technical knowledge 
Á Digital divide 
Á Resistance to change 
Á Uncertainty with new technology 
Á Lack of devices 
Á Loss of control (Centralisation of ISs 

including VLE) 
Á Lack of academic or administrative 

pressure to use VLEs 

Table 6.18: Factors affecting the use and acceptance of a CBCVLE. 

During the interviews, a wide range of factors affecting the use and acceptance of a CBCVLE 

were emerged from the interviews. Consequently, these factors were classified under two 

categories; motivators and disincentives.  
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Motivators 

User desire to change 

The participants showed an increasing desire to use the cloud technologies for their 

collaborative activities supported by their VLE tools. 

User experience 

It was stated by more than one participant that they are aware and have experience using 

third party cloud-based collaborative applications. This, however, will facilitate the way for 

those users to explore and employ their future VLE tools. 

User skills and knowledge 

As an example of the user skills and knowledge, participant TL12 stated their understanding 

about the cloud computing technology. The more technical skills and knowledge the users 

have the more use and acceptance of their anticipating VLE tools. 

High performance service 

The participants indicated several times through their responses that the high performance of 

online services would facilitate their education. In contrast, they also described the shortage 

and low-level services that may affect the overall use of VLE tools negatively. 

Easy course management 

Wherever is possible, users are seeking an easy to use VLE tools as stated by some 

participants. Their embracement of such tools depends on the easiness and coherence of 

these tools to achieve goals and objectives of courses. 

Effective course delivery 

The users are seeking technologies to improve their education, and consequently the faculty 

members, for example, would maintain effective delivery for their courses. Designing VLE 

ǘƻƻƭǎ ƛƴ ŀ ƳƛƴƛƳǳƳ ƻŦ ǘǿƻ ƭŀƴƎǳŀƎŜǎ ƛƴŎƭǳŘƛƴƎ 9ƴƎƭƛǎƘ ŀƴŘ ǘƘŜ ǳǎŜǊΩǎ ƴŀǘƛǾŜ ƭŀƴƎǳŀƎŜ ǿƻǳƭŘ 

highly support the use and acceptance of such tools by users and reduce the increasing gap. 

Enhanced collaborative activities 

It was stated by participants that collaborative activities can be enhanced and improved by 

integrating the latest and ever-changing technology. This was clearly indicated by participants 

whom confidence of CBCVLE is increasing gradually. 
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Clear strategies and policies 

It was rarely to find the participants in general mentioning the existence or the lack of 

strategies and policies in their HEIs regarding the use of VLE tools. However, it was indicated 

by participants TL2 and AT2 the need and importance for strategies and policies to be exist in 

the institution. 

User readiness 

!ǎ ŘƛǎŎǳǎǎŜŘ ŜŀǊƭƛŜǊΣ ǎŜǾŜǊŀƭ ƛƴŘƛŎŀǘƛƻƴǎ ŦǊƻƳ ǊŜǎǇƻƴǎŜǎ ƘƛƎƘƭƛƎƘǘŜŘ ǘƘŜ ǳǎŜǊΩǎ ǊŜŀŘƛƴŜǎǎ ǘƻ ǳǎŜ 

a CBCVLE. However, various participants added that training, awareness and information 

should be provided to the users in order to achieve a higher level of use and acceptance of 

their VLE tools. 

HEI readiness 

The HEI readiness comprises ICT infrastructure, knowledge, experience, human resources and 

the budget. The participants judged their HEIs readiness differently, but they almost agreed 

there are some issues must be resolved and improved. Once an HEI is fully ready to accept 

and employ a CBCVLE, a crucial factor this will be to push the users to use it. 

User satisfaction 

Another critical factor consists of the user satisfaction which encourages the user to go further 

ŀƴŘ ǳǎŜ ǘƘŜ ±[9 ǘƻƻƭǎ ŜȄǘǊŜƳŜƭȅΦ 9ŀǊƭƛŜǊ ƛƴ ǘƘƛǎ ŎƘŀǇǘŜǊΣ ǘƘŜ ǳǎŜǊΩǎ ǎŀǘƛǎŦŀŎǘƛƻƴ ǿŀǎ ŘƛǎŎǳǎǎŜŘΣ 

and it was stated that a number of participants were dissatisfied with the status of the 

collaborative VLE tools in HEIs. They, for example, believed that their VLE tools are not 

ultimately used for collaboration or even lack the collaborative features. 

Institutional support 

The institutional support plays an important role to facilitate the way for users to use their 

VLE tools. In regard to VLE tools, the institutional support may include investing on human 

resources, high quality services, clear policies, dissemination of skills and knowledge between 

users, promotion for individual initiatives, continuous funding, and much more. An increased 

and effective institutional support will lead definitely to success in adopting a CBCVLE in HEIs. 

Organisational culture 

The common culture of an HEI would form the way how the users interact and change ideas 

and beliefs between themselves. This factor, if managed positively, will popularize the culture 
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of using a CBCVLE. Participant TL6, for example, described the new culture that can be seen 

among students in their HEI. 

Individual initiatives 

Based on their previous experience, the participants to some extents have adopted and 

integrated several cloud-based collaborative services and applications regardless of the lack 

of similar ones within their current VLE tools. Participant TL6 mentioned some of these 

applications such as Classrooms, WhatsApp, Google drive, and Google Docs. Another 

participant, ST12, also stated that they use Classrooms which is a third-party cloud-based 

application and sounds easier for them or even has more features than their VLE tools. 

Attractive VLE software design 

It was clearly highlighted by some participants such as TL4, TL6, TL8, TL9 and TL18 that the 

design of their future VLE tools should be attractive and user friendly. 

Peer pressure 

For users in general and for students in particular, being a member of a group of peers would 

form a critical factor to compete other members and follow their steps. Concerning 

technology and VLE tools, most of the participants believed that the peer pressure will be 

critical factor to attract students to use their VLE tools and improve their technical skills. 

 

Disincentives 

Lack of Internet connectivity 

The frequent interruption of Internet connectivity along with the slow speed provided in HEIs 

would affect the use of VLE tools negatively. The participants particularly indicated this issue 

and they recommended an effective strategy and immediate solution for the provision of 

Internet service in their HEIs. This aspect was found to be the most problematic issue revealed 

by the participants in regard to the use of VLE tools. 

Security and privacy concerns 

The participants indicated the security and privacy issues as importantly annoying them to use 

VLE tools. They believed that these tools still in development and not yet fully improved. Their 

concern of security and privacy may increase while they have the same initial impression and 

less information given to them. 
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Bad or complex VLE software design 

Bad design is one of the issues indicated by the participants which they do not like to see in 

their VLE tools design. The issue of complexity in the design also was mentioned by several 

participants. A bad or complex design would distract users from employing the VLE tools. 

Lack of knowledge and expertise 

The participants expressed their views that the technical information provided to them is very 

limited or even not available. This is can be linked to the trained and qualified human 

resources in general and IT technicians in particular. It was stated by participant TL10 that they 

are not aware of collaborative features in their VLE tools. Many participants agreed that the 

lack of technical knowledge would imply a negative impact on the use of a CBCVLE. 

Lack of training 

The lack of training was extremely pointed out by participants. For example, TL1 suggested 

that HEIs should provide a consistent training. Participant TL19 also highlighted the 

importance of comprehensive training covering the main features and aiming for both 

teachers and students. 

Lack of technical support 

The lack of providing technical support will affect the use and acceptance of a CBCVLE tools. 

ICT Knowledge gap 

The gaps of ICT knowledge and skills among different regions would form a negative factor for 

those users who live in rural villages and have less or limited knowledge and skills compared 

to users live in big cities. The proper and adequate knowledge and skills, as stated by 

participants, are needed in order encourage users to use a CBCVLE tools. 

Limited technical knowledge 

The participants associated between the lack of or limited technical knowledge and the lower 

usage of VLE tools. Therefore, the lower limited technical provided by HEI to users, the lower 

in the extent at which the users use and accept a CBCVLE.  

Digital divide 

Digital divide which describes the ICT skills and knowledge that differ from one region to 

another due to various factors including infrastructure, service availability, and the quality of 

service. Participant TL2 highlighted real example based on their experience which indicate the 
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huge differences between Muscat (The capital city of Oman) for example and rural areas 

throughout the country. 

Resistance to change 

¦ǎŜǊǎΩ ǊŜǎƛǎǘŀƴŎŜ ǘƻ ŎƘŀƴƎŜ ǿƻǳƭŘ ŎǊƛǘƛŎŀƭƭȅ ǎƭƻǿ Řƻǿƴ ǘƘŜ ƛƳǇƭŜƳŜƴǘŀǘƛƻƴ ƻŦ ŀ /./±[9Φ ! 

high number of participants highly agreed that the users' resistance would affect the use and 

acceptance of such environment and technology. Moving from a traditional VLE to a new 

featured environment would be a time consuming unless more training and information are 

provided to users. 

Uncertainty with new technology 

Like users' resistance, uncertainty with new technology could cause a delay for using and 

accepting a CBCVLE. The participants extremely believed that there will be uncertainty with 

new VLE tools and related technologies. 

Lack of devices 

It was indicated by some participants that users in HEIs may lack the proper devices to access 

and use VLE tools. Currently, due to issues of compatibility with mobile devices the users must 

use PCs to access their VLE tools. This raised a problem that not all users specially students 

possess a PC and consequently being in the campus is the only way for them to access VLE 

tools and respond to various activities. Another implication is the number of PCs that are 

available for students in campus is not always adequate.  

Loss of control (Centralisation of ISs including VLE) 

If managed efficiently, the centralization of an information system to be shared by several 

HEIs is highly appreciated in terms of the benefits that members can receive from such union. 

However, some factors may reject this as undesirable experience. Participant TL7 stated that 

they find difficulties to get timely responses for their queries as well as delay in updating the 

system. This happens when the control relates to other people outside the HEI. The loss of 

control was also confirmed by participant AT1. 

Lack of academic or administrative pressure to use VLEs 

There should be a pressure either from teachers or HEI administration to employ VLE tools in 

all of the educational activities. It was stated by participant TL6 that the administration of their 

HEI neither have asked them about the applications they use to enhance their teaching 

activities nor included it in the annual evaluation of teachers. 
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6.5.4.1.   Overall Summary  

 

Figure 6.9Υ CŀŎǘƻǊǎ ŀŦŦŜŎǘƛƴƎ ǘƘŜ ǳǎŜǊΩǎ ŀŎŎŜǇǘŀƴŎŜ ǇǊƻōƭŜƳǎκƛǎǎǳŜǎΦ 

Figure 6.9 shows issues and problems from the four perspectives of national, institutional, 

ǳǎŜǊ ŀƴŘ ǎȅǎǘŜƳ ƛƴ ǊŜǎǇŜŎǘ ƻŦ ŦŀŎǘƻǊǎ ŀŦŦŜŎǘƛƴƎ ǘƘŜ ǳǎŜǊΩǎ ŀŎŎŜǇǘŀƴŎŜΦ 

 

 

6.6 DISCUSSION 

This survey examined issues, factors and challenges with which the collaborative VLE can be 

affected. It also investigated the associated tools that are not used to their full potential. The 

analysis and interpretation of the interview responses revealed five main themes (elements). 

This section offers reflections on four of these themes while the fifth (cultural influences) will 

be discussed in the next chapter (Chapter 7). 
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ICT Infrastructure and Services  

In respect to the first research question, the study first examined issues related to ICT 

infrastructure and services that may contribute to a successful implementation and utilisation 

of a CBCVLE. The results showed that the users ranked desktop computers and laptops as their 

favourable devices to access VLEs, with mobile devices being the least option. A possible 

explanation for this might be that most of VLEs in HEIs have compatibility and interoperability 

issues. Interoperability as identified by Cunsolo et al. (2010), Jin et al. (2010), and Valcheva et 

al. (2015) to be an essential characteristic of cloud computing, however, it remains 

problematic in traditional VLEs. The mobility and ease of use were positively reported as 

ƳƻǘƛǾŜǎ ŦƻǊ ǎƻƳŜ ǳǎŜǊ ōǳǘ ƛƴ ŦŀŎǘ ƛǘ ƛǎ ŎƻƴǘǊŀŘƛŎǘŜŘ ǿƛǘƘ ±[9 ǘƻƻƭǎΩ ŎƻƳǇŀǘƛōƛƭƛǘȅΦ 

In respect to the second research question, the interview outcome show that some teachers 

have incorporated several educational mobile applications and social media into their 

educational activities. This result may be explained by the fact that these represent individual 

initiatives and not officially supported by HEIs whereas apps like WhatsApp is used for 

coordination and communication in collaborative activities. 

 

Figure 6.10: Application of cloud computing in HEIs in Oman as perceived by users. 

 

Figure 6.10 illustrates the most common cloud-based applications used by users in HEIs in 

Oman to support their educational activities. Apart from using cloud-based email applications, 

users incorporate cloud apps for storage, computer programming, course management, 

multimedia, chat, collaborative editing, and social media. 
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Some experienced users indicated further utilisation of external tools that are available 

globally and free to use. The employment of such apps helps to manage collaboratively 

courses and communication with students and between colleagues reflecting the situation of 

their VLE tools which currently is lacking. It seems possible that these issues are due to 

technical problems that may distract users from using their VLE tools. 

Some teachers indicate that they use a 3rd party application like Google Classroom to deliver 

and manage their courses. This indicates several issues with the existing VLEs. First, they may 

lack some features for HEIs, or the desired features are disabled. Secondly, they may have 

access issues to their official VLE forcing them to seek alternatives. Figure 6.11 shows disabled 

functionalities and features in the current VLEs in HEIs in Oman as indicated by the participants 

(this is the outcome of this research). 

 

Figure 6.11: Disabled functionalities and features in the current VLEs. 

 

Operational Environment  

With regard to the third research question which focuses on concerns and challenges that may 

have affected on the use and acceptance of a CBCVLE, the survey paid a considerable attention 

to the related issues. The time consumed by users to complete any task was not up to their 

expectation, and this reflects that using VLE tools is a time consuming. Consequently, users 

may stop using these tools or may try to find easier and more efficient ones. This also can 
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create hesitation by users to avoid employing their VLEs into educational activities as they try 

to save their time and efforts based on evidences from their own experience. 

Technical challenges and concerns were identified by users to include for example: sufficient 

Internet connectivity, weakness of the Internet connectivity, difficulty of uploading 

assignments, lack of proper devices, incompatibility with smartphones, and absence of 

notification system. It can therefore be said that these challenges affect the communication 

between students themselves and between students and teachers. The slow communication, 

therefore, results in an extreme delay to assignments and collaborative activities deadlines. 

Further concerns were stressed by users such as lack of technical awareness, training, lack of 

information, lack of experience, lack of knowledge, complexity of VLE tools, data privacy and 

protection, security, lack of integrating of VLE tools with other information systems. These 

aspects can be considered vital to collaborative VLE and require more attention by HEIs. It 

should be noted that all of these issues also relate to the ICT infrastructure and services that 

ŀǊŜ ŀƴǘƛŎƛǇŀǘŜŘ ǘƻ ōŜ ŀǾŀƛƭŀōƭŜ ǘƻ ǳǎŜǊǎΦ ¦ǎŜǊǎΩ Řƻǳōǘǎ όŜΦƎΦ ƭŀŎƪ ƻŦ ǘǊǳǎǘύ ǿŜǊŜ ŀƭǎƻ ŜȄǇǊŜǎǎŜŘ 

by Kirchner and Razmerita (2015) and found to negatively affect the satisfaction of members 

of collaborative groups. 

Organizational challenges and concerns were also highlighted by teachers who were 

interviewed. They admitted that the teaching load plus administrative duties including 

teaching, office and consulting hours as well as the lack of pressure from administration to 

incorporate VLE tools in education. This was also highlighted by Heaton-Shrestha et al. (2005) 

as a depressing factor that discourages teachers from utilising the VLE. In addition, lack of local 

I9LΩǎ ǇƻƭƛŎȅ ǿƻǳƭŘ ƴŜƎŀǘƛǾŜƭȅ ŎƻƴǘǊƛōǳǘŜ ǘƻ ǘƘƛǎ ǎƛǘǳŀtion. Furthermore, central management 

of VLE tools was raised as a challenge whereas an HEI is being a member among others of a 

group of institutions that use unified VLE tools. A possible explanation for this might be that 

this idea of sharing one VLE by several HEIs is not preferred by some of the interviewees based 

on their experience. 

It should be noted that the students, as emphasised by teachers who were interviewed are 

not confident when using VLE tools. Thus, they lose the confidence with the VLE which implies 

that they are hesitant to use the respected tools as well as they see no obvious benefit from 

sticking with it. Participants also complained about the adequacy of technical support. 

Absence of great features such as assignment online grading was highlighted by participants. 

!ƭƭ ǘƘŜǎŜ ƛǎǎǳŜǎ ŎƻƴǘǊƛōǳǘŜ ōŀŘƭȅ ǘƻ ǳǎŜǊǎΩ ŎƻƴŦƛŘŜƴŎŜ ǘƻǿŀǊŘǎ ǳǎƛƴƎ ŎƻƭƭŀōƻǊŀǘƛǾŜ ±[9ǎΦ Lǘ ǿŀǎ 

asserted by Vitkar (2012) that the lack of confidence would make users reluctant to use their 
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VLE tools. On the other hand, the provision of sufficient training and proper knowledge, for 

example, may result in a stable utilisation and performance (Dennis et al. 2008). 

It was stated by some participants the lack for policies, manuals or even published guidelines 

for the utilisation of their VLE. These, if provided, will establish a stable environment for 

implementing and utilising VLE tools which will consequently motivate users as well. The lack 

for a specific department in HEIs to produce scientific or educational materials that support 

the VLE was also emphasised. This will give a collaborative VLE an extended importance to 

bypass its current and limited role as a storage space for course materials to be a platform of 

learning and collaboration. Google Drive, for example, is a cloud-based collaborative tool 

which is as stated by Erturk (2016) can change the work of group members from just a storage 

to an enhanced environment of peer teaching, learning activities, and collaboration is 

facilitated. 

The findings showed that some users were not fully aware of issues concerning collaborative 

VLE and cloud computing applications and services. In addition, they even did not know 

whether a specific feature is available in their VLE tools. The possible explanation for this is 

the lack of awareness and the lack of the dissemination of information, knowledge, and 

training among the users in HEIs. 

The findings also suggest that many users will be resisting the use of cloud-based services for 

a collaborative VLE if their HEI employs it. Some users agreed with the fact that adequate 

training provided along-side the implementation of VLE would laminate such resistance. The 

implementation of a CBCVLE with less knowledge and awareness of its capabilities among 

practitioners, as stressed by the participants may result in an increased hesitance to become 

ŀŎǘƛǾŜ ƛƴ ǘƘŜ ƴŜǿ ŜƴǾƛǊƻƴƳŜƴǘΦ 5ŀǊǿŀƛǎƘ ŀƴŘ ²ŀƴƎ όнлмнύ ƛƴŘƛŎŀǘŜŘ ǘƘŜ ƭŀŎƪ ƻŦ ƛƴǘŜǊǾƛŜǿŜŜǎΩ 

knowledge on the existing features in VLE tools. Dillenbourg (2002) emphasised knowledge as 

a critical factor within collaborative environment in which Weinberger et al. (2007) asserted 

that knowledge helps users when learning and interacting collaboratively. 

Similarly, the lack of sufficient technical knowledge was pointed out by participants as a crucial 

factor for the utilisation of a CBCVLE. It can be argued that there is a strong relationship 

ōŜǘǿŜŜƴ ǘƘŜ ǇǊƻǾƛǎƛƻƴ ƻŦ ǘŜŎƘƴƛŎŀƭ ƛƴŦƻǊƳŀǘƛƻƴ ŀƴŘ ǘǊŀƛƴƛƴƎ ŀƴŘ ǘƘŜ ǳǎŜǊǎΩ ŀŎŎŜǇǘŀƴŎŜ ƻŦ ŀ 

system or technology. The establishment of a CBCVLE that is compatible with mobile devices 

would require less efforts in this regard as the majority of users are anticipated to own and 

have a good experience of such devices. Some participants indicated that they need less 

knowledge and experience to work on cloud-based applications compared to those traditional 
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ones. This is supported by White et al. (2009) who argued that cloud-based collaborative 

environment requires less efforts from users.  

The findings also revealed users considered uncertainty with new technology as a challenge 

to accept and use a CBCVLE. This finding is consistent with Isaila (2014) who identified 

uncertainty as a challenge of adopting a cloud computing technology. Moreover, Olaniran et 

al. (2010) found that local customs and traditions could increase the usŜǊΩǎ ǳƴŎŜǊǘŀƛƴǘȅ ǿƛǘƘƛƴ 

VLE. However, and concerning the age of users, the new generations could have less hesitation 

and uncertainty in regard to adopting technologies. This is supported by Cox (1994) cited by 

Oetzel (2001) who identified age as a cultural issue that represents a personal characteristic 

within the community. 

Overall, participants indicated various examples that represent the current situation of their 

VLEs. They are obliged to use several login accounts for different systems in their HEIs as well 

for those external applications and services. Due to the problems they face, participants 

became reluctant to use their official VLE tools or they may search for alternatives. This is 

regardless of the fact that the difficulties face some teachers which make them likely to be 

reluctant to use online tools (Chawdhry et al. 2012). This reluctance was addressed by Wang 

and Huang (2016) who asserted that users who are not well trained are more likely to be 

reluctant to use a new technology. Further, some participants lack the proper knowledge and 

experience to employ the advancement of cloud computing in their education. Similarly, they 

may resist any newcomer of technology and even create a hesitation barrier towards the 

utilisation of VLE tools for which participants seem sometimes have no motivation to embrace 

ŀƴŘ ŎƻƴǘƛƴǳŜ ǳǎƛƴƎ ǘƘŜƛǊ ǊŜǎǇŜŎǘƛǾŜ ±[9Φ ¢ƘŜ ǳǎŜǊǎΩ ƘŜǎƛǘŀǘƛƻƴ ǘƻ ǳǎŜ ±[9ǎ Ŏŀƴ ōŜ ŜƭƛƳƛƴŀǘŜŘ 

by widening their knowledge and understanding of the technology (Anuar et al. 2016). 

 

User Experience and Expectations 

With regard to user experience and expectations, the finding highlighted issues concerning 

user intention to use, application of cloud computing in education, perceived benefits, user 

satisfaction, and user expectations. The findings articulated the extent to which participants 

are confident of the importance of VLE tools and cloud computing applications. This is as 

ŀǊƎǳŜŘ ōȅ 5Ŝƴƴƛǎ Ŝǘ ŀƭΦ όнллуύ ǿƛƭƭ ƘŀǾŜ ŀ ǇƻǎƛǘƛǾŜ ƛƳǇŀŎǘ ƻƴ ǘƘŜ ǳǎŜǊǎΩ ǇŜǊŦƻǊƳŀƴŎŜΦ !ƭǎƻΣ ǘƘŜ 

dissemination of information aƴŘ ǘǊŀƛƴƛƴƎ ǿƻǳƭŘ ƛƴŎǊŜŀǎŜ ǘƘŜ ǳǎŜǊǎΩ ŎƻƴŦƛŘŜƴŎŜ (Rossing et al. 

2012). The results identified a relationship between having knowledge and being aware of the 

importance of the technology. However, some interviewees argued that the absence of 

implementing and the use of cloud-based tools and applications into the annual evaluation of 



171 
 

teachers, would make them gradually abandoning such tools as they are not promoted by the 

HEI. Another indication was pointed out by a teacher who highlighted that officials are not 

aware of the importance of VLE. 

In regard to collaborative work, students interviewees expressed their views that they are not 

engaged in such projects due the lack of organisational culture which is anticipated to promote 

these activities. Yeboah-Boateng and Essandoh (2014) addressed conformity with work 

culture and style as a critical factor for implementing a technology. Milne (2007, p.28) states 

ǘƘŀǘ άthe challenge now is to develop an organisational culture where sharing knowledge is 

the normέΦ Therefore, the dissemination of the proper knowledge among users in HEIs would 

enhance the culture of collaborative VLE and any application of cloud computing. 

The users in HEIs are willing to use a CBCVLE tools. Their intention to use such tools can be 

enǾƛǎŀƎŜŘ ǘƘǊƻǳƎƘƻǳǘ ǘƘŜ ƛƴǘŜǊǾƛŜǿŜŜǎΩ ǊŜǎǇƻƴǎŜǎΦ ¢ƘŜ ǇŀǊǘƛŎƛǇŀƴǘǎ ōǊƻŀŘƭȅ ƛƴŘƛŎŀǘŜŘ ǘƘŜ ǳǎŜ 

and implementation of more than 15 cloud-based applications in their learning and teaching 

activities. Therefore, the users are eager to obtain free cloud-based applications for use in 

their educational and collaborative activities. Another indication is that the participants 

highlighted and expected various features and elements they are missing in their current VLE 

tools. An implication of this is the possibility that their suggestions indicate their desire to have 

those features in their future VLE tools. Hew and Kadir (2016a) assert that when teachers 

observe an appropriate and coherent content design their intention to use VLE will be 

increased. 

One of the issues ǘƘŀǘ ŜƳŜǊƎŜǎ ŦǊƻƳ ǘƘŜǎŜ ŦƛƴŘƛƴƎǎ ƛǎ ǳǎŜǊǎΩ ŎƻƴǘƛƴǳŀƴŎŜ ƛƴǘŜƴǘƛƻƴ ǘƻ ǳǎŜ ŀ 

/./±[9Φ Lǘ ǿŀǎ ŜƴŎƭƻǎŜŘ ƛƴ ǎƻƳŜ ǇŀǊǘƛŎƛǇŀƴǘǎΩ ǊŜǎǇƻƴǎŜǎ ǘƘŀǘ ǘƘŜ ƎǊŜŀǘ ŀƴŘ ŜŦŦŜŎǘƛǾŜ ŦŜŀǘǳǊŜǎ 

of cloud computing are anticipated to be included in their VLE tools. Moreover, some 

participants indicated their continuance to use cloud-based applications regardless that the 

HEI regulations do not take this aspect as measure in the annual evaluation of faculty 

ƳŜƳōŜǊǎ ǘŜŀŎƘƛƴƎ ŀǇǇǊƻŀŎƘŜǎΦ IƻǿŜǾŜǊΣ ǎƻƳŜ ǘŜŀŎƘŜǊǎ ǿŜǊŜ ƴƻǘ ǎǳǊŜ ƻŦ ǎǘǳŘŜƴǘǎΩ 

willingness to use a CBCVLE as their preference expected to be traditional paper-based tools 

in learning. However, Mouakket (2015) addresses the obvious effect of satisfaction on 

continuance intention and the effect of habits and enjoyment to increase the ǳǎŜǊǎΩ 

continuance intention. 

The users in general indicated various examples of cloud-based applications and sites that 

they use either in their HEIs for educational activities or for personal use. Google Drive, 

Dropbox, and Google Documents which are mostly cloud-based were the applications and 

sites highlighted by the participants. Furthermore, participants highlighted cloud computing 
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tools for: sharing files and documents, files storage, email, communicating with other users, 

collaborative editing, supporting educational activities, enhancing teaching and learning, 

providing alternatives for PC software, collaborative projects and assignments, assisting 

course management and delivery, course assessment, and scheduling tasks. The diversity and 

the wide range of cloud-based applications and tools that users in HEIs are familiar with can 

help them to accomplish their educational or personal tasks. Although this cannot be 

generalised as there will be a proportion of users who would struggle with newcomer of 

technology, however, intensive training programs would eliminate any associated effect. 

Some of the issues emerging from the findings relate specifically to motives which were also 

stressed to be important to push users to utilise collaborative VLEs. Motivation can be created 

through rewards for students such as extra marks or for teachers such as points in their annual 

ŜǾŀƭǳŀǘƛƻƴκŀǇǇǊŀƛǎŀƭΦ ¢Ƙƛǎ ƛǎ ŎƻƴǎƛǎǘŜƴǘ ǿƛǘƘ aƛƭƴŜ όнллтΣ ǇΦмύ ǿƘƻ ǎǘŀǘŜŘΣ άreward and 

recognition programmes can positively affect motivationέΦ {ƛƳƛƭŀǊƭȅΣ ǇŜŜǊǎ ǿƘƻ ŀǊŜ ǘǊŀƛƴŜŘ 

and are capable of using VLE tools would motive other students due to peer pressure. Rossing 

(2012) found that peer-assistance helps students understanding related to functionality and 

ƛƳǇǊƻǾŜǎ ǘƘŜƛǊ άǇŜǊŎŜǇǘƛƻƴ ƻŦ ŎƻƴǾŜƴƛŜƴŎŜέΦ 

Regardless the motivation, users must not be left discouraged to the extent that they may 

abandon the use of a CBCVLE. Discouragement may occur as a result for an HEI procrastination 

towards solving and eliminating obstacles that may face the users. The variety of related 

challenges and concerns may also be considered as a rich source for discouragement. The 

findings revealed several examples of causes of discouragement such as low speed and less 

availability of Internet connection, low technical knowledge, frustration and doubts about 

cloud computing. Moreover, some teachers seem to be discouraged as they get a high 

teaching load. This finding is consistent with Heaton-Shrestha et al. (2005) who indicate that 

the higher workload of teachers, the higher discouragement they have regarding the use of 

VLE. 

Lƴ ǘŜǊƳǎ ƻŦ ǳǎŜǊǎΩ ŜƴƎŀƎŜƳŜƴǘΣ ǎƻƳŜ ǘŜŀŎƘŜǊǎ ƳŀƴŀƎŜŘ ǘƻ ŜƴƎŀƎŜ ǘƘŜƛǊ ǎǘǳŘŜƴǘǎ ǘƻ ǳǎŜ ±[9 

tools while others were the cause for not utilising VLE. This indicates that the role of teachers 

in this regard is crucial to keep their students engaged with online and collaborative activities 

using VLE tools. Users also can be engaged as teachers allocate VLE tools as the main medium 

for communication with which users find themselves limited to. However, it was asserted by 

some teachers interviewed that students may lack the proper communication channels within 

VLE tools to the extent that they cannot proceed further in collaborative group projects. This 

situation discourages students from working collaboratively, and instead they prefer to work 
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individually. Valcheva et al. (2015) argue that the implementation of cloud computing into 

learning process would enhance student engagement with opportunities to have access to 

real world learning. However, students show different levels of engagement in their learning 

through collaborative online courses (Håklev and Slotta 2017). Similarly, Vitkar (2012) asserts 

ǘƘŀǘ ǘƘŜ ƛƳǇƭŜƳŜƴǘŀǘƛƻƴ ƻŦ ŎƭƻǳŘ ŎƻƳǇǳǘƛƴƎ ƛƴ I9Lǎ ǎǳǇǇƻǊǘǎ ŀƴŘ ŜƴƘŀƴŎŜ ǳǎŜǊǎΩ 

engagement. 

Regarding the usŜǊǎΩ ŎƻƳǇŜǘŜƴŎŜΣ ŀ ƴǳƳōŜǊ ƻŦ ƛƴǘŜǊǾƛŜǿŜŜǎ ǎǘǊŜǎǎŜŘ ǘƘŀǘ ǎǘǳŘŜƴǘǎ ŀǊŜ ƴƻǘ 

fully ready to use of a CBCVLE. Another group of the interviewees stated that students are not 

competent, and they indicated that some require more awareness and also they need to 

improve their knowledge. Further, some users also addressed other actions to improve 

ǎǘǳŘŜƴǘǎΩ ŎƻƳǇŜǘŜƴŎŜΣ ǘƘŜǎŜ ŀǊŜΥ ŜƴƻǳƎƘ ǘǊŀƛƴƛƴƎ ǘƻ ǎǘǳŘŜƴǘǎΣ ƎǳƛŘŀƴŎŜ ƻƴ Ƙƻǿ ǘƻ ǳǎŜ ǘƘŜ 

±[9Σ ŀŘŜǉǳŀǘŜ ƛƴŦƻǊƳŀǘƛƻƴ ŀƴŘ ƪƴƻǿƭŜŘƎŜΣ ǘŜŀŎƘŜǊǎΩ ƛƴǎƛǎǘŜƴŎŜ ǘƘŀǘ ǎǘǳŘŜƴǘǎ Ƴǳǎǘ ǳǎŜ VLE 

ǘƻƻƭǎΣ ŀƴŘ I9LΩǎ ǎǳǇǇƻǊǘ ŀƴŘ ŜƴŎƻǳǊŀƎŜƳŜƴǘΦ On the other hand, teachers were highly 

considered as partially competent and moderately competent. These actions include: more 

training, motivation and time assigned to their timetables, training and workshops, further 

training sessions, incentives must be present, and presence of technical staff in academic 

departments. Overall, most of students who were interviewed see themselves as partially 

competent, and also the majority of teachers categorise themselves as partially competent to 

use a CBCVLE. Perceived competence is discussed by Hew et al. (2016b) who claim that it has 

ŀ ƎǊŜŀǘ ŀƴŘ ǇƻǎƛǘƛǾŜ ƛƳǇŀŎǘ ƻƴ ǳǎŜǊǎΩ ƛƴǘŜƴǘƛƻƴ ǘƻ ǳǎŜΦ ½Ƙǳ Ŝǘ ŀƭΦ όнллфύ ƘƛƎƘƭƛƎƘǘ ŀǎǇŜŎǘǎ ǘƘŀǘ 

ŀŦŦŜŎǘ ǳǎŜǊǎΩ ŎƻƳǇŜǘŜƴŎŜ ǎǳŎƘ ŀǎ ŜŀǎƛŜǊ access to computers, software and the Internet, as 

well as their familiarity with computers. 

Concerning users' experience in sharing resources, from their responses, the participants 

highlighted various applications and services such as Google drive, Dropbox, Gmail, Google 

Forms, Google Docs, WhatsApp, E-mail, Google Classrooms, Blackboard, FTP, HEI portal, and 

ASAS program for correspondence. Moreover, the participants stated that they have 

experience in sharing versatile types of materials including course materials, questions papers, 

assessment samples, scheduling the exams, scheduling the meetings, documents, PDF files, 

videos, images, learning materials, PowerPoint presentations, Views, and scheduling tasks. In 

this regard, Erturk (2016) points out thaǘ ǘƘŜ ōŜǘǘŜǊ ǘƘŜ ǳǎŜǊǎΩ ǎƪƛƭƭǎ ŀǊŜΣ ǘƘŜ ƳƻǊŜ ŎƻƳƳƛǘƳŜƴǘ 

and satisfaction they will have in their collaborative VLE. 

²ƛǘƘ ǊŜƎŀǊŘ ǘƻ ǳǎŜǊǎΩ ŎƻƳƳƛǘƳŜƴǘΣ ŘƛŦŦŜǊŜƴǘ ǾƛŜǿǎ ǿŜǊŜ ǊŜǾŜŀƭŜŘ ŀōƻǳǘ ǘƘŜ ǳǎŜǊǎ ƛƴ I9Lǎ ōȅ 

the interviewees. Some users tend to focus ordinary methods of learning and teaching while 

others are in favour of new ways that is supported by technologies. On the other hand, some 



174 
 

users have been devoting themselves to the changing technology including mobile phones 

and their dramatic developed applications. Therefore, this makes it easier for them to accept 

and use any anticipated technology. Young users especially students are particularly attached 

to their mobile devices and prefer to view their learning materials through them. They look 

for mobilitȅ ŀƴŘ ǉǳƛŎƪ ǘǊŀƴǎŀŎǘƛƻƴǎ ŀƴŘ ǇǊƻƎǊŜǎǎ ŀǎ ǘƘŜȅ ŀǊŜ ŘŜǎŎǊƛōŜŘ ǿƛǘƘ άL¢ ƎŜƴŜǊŀǘƛƻƴέΦ 

This is consistent with Erturk (2016) who expresses that the greater commitment to the 

technology; the more satisfaction is expected. 

The findings proved that participants are aware of the benefits of utilising the CBCVLE tools as 

they perceived them. The benefits of a CBCVLE are: wider usability and utilisation, easier to 

use, easier to collaborate, efficient assignment publishing and management, real-time 

notification, access to resources, lower cost, shared hardware resources, fast and easy access, 

fast communication, self-assessment evaluation, chat and instant messaging, save time and 

efforts, effective education, collaborative editing, reliable IT resources, better user support, 

ƛƴǘŜǊŀŎǘƛǾŜ ŜƴǾƛǊƻƴƳŜƴǘΣ ŀƴŘ ƳƻǊŜ ŜŦŦƛŎƛŜƴǘ ŀŎŀŘŜƳƛŎ ŜƴǾƛǊƻƴƳŜƴǘΦ άCŀǎǘ ŀƴŘ Ŝŀǎȅ ŀŎŎŜǎǎέ 

ǿŀǎ ƘƛƎƘƭȅ ǊŀǘŜŘ ōȅ ǳǎŜǊǎ ŦƻƭƭƻǿŜŘ ōȅ ά9ŀǎƛŜǊ ǘƻ ǳǎŜέΣ ά!ŎŎŜǎǎ ǘƻ ǊŜǎƻǳǊŎŜǎέΣ ŀƴŘ ά9ŦŦƛŎƛŜƴǘ 

ǎǘƻǊŀƎŜέΦ ¢ƘŜ ǇŜǊŎŜƛǾŜŘ ǳǎŜŦǳƭƴŜǎǎ ƻŦ ǘƘƛǎ ŜƴǾƛǊƻƴƳŜƴǘ ǿƻǳƭŘ Ǉƻǎƛǘively enhance the use of a 

CBCVLE. This, as argued by Mouakket (2015), ǿƛƭƭ ƘŀǾŜ ŀƭǎƻ ŀ ƎǊŜŀǘ ƛƳǇŀŎǘ ƻƴ ǘƘŜ ǳǎŜǊǎΩ 

continuance intention. 

Conversely, the findings highlighted drawbacks and challenges of utilising CBCVLE tools as 

perceived by the interviewees. They include: security and privacy, Internet connection, 

network problem, lack of knowledge, loss of information, lack of hardware, not compatible 

with mobile devices, misuse of applications, lack of restrictions on the use, access difficulties, 

unable to upload a folder, complexity of the design, unable to save old course files as archives. 

row column design of the interface, increased system downtime, small font size, small icon 

size, overlapping, disabled features, lack of communication tools with students, exaggerated 

tabs and links, security, no integration with other systems, traditional interface, absence of 

integration of course materials and applied exercises, delayed login, and disorganization. 

ά{ŜŎǳǊƛǘȅ ŀƴŘ ǇǊƛǾŀŎȅέ ŀƴŘ άLƴǘŜǊƴŜǘ ŎƻƴƴŜŎǘƛƻƴέ ǿere particularly stressed by the 

ƛƴǘŜǊǾƛŜǿŜŜǎΣ ŦƻƭƭƻǿŜŘ ōȅ άbŜǘǿƻǊƪ ǇǊƻōƭŜƳǎέΦ !ƭǘƘƻǳƎƘ ǳǎŜǊǎΩ ŀǿŀǊŜƴŜǎǎ ƻŦ ŘǊŀǿōŀŎƪǎ ŀƴŘ 

concurrent challenges may distract them from accepting collaborative VLE, these issues can 

be best managed by HEIs and convert the most of them to drivers for increased utilisation of 

CBCVLE. 

¢ƘŜ ŦƛƴŘƛƴƎǎ ƛŘŜƴǘƛŦƛŜŘ ǳǎŜǊǎΩ ǎŀǘƛǎŦŀŎǘƛƻƴ ƻŦ ǘƘŜ ŎǳǊǊŜƴǘ ǎǘŀǘǳǎ ƻŦ ŎƻƭƭŀōƻǊŀǘƛǾŜ ±[9Φ {ƻƳŜ ƻŦ 

the participants revealed their satisfaction while a similar number of them were mainly 
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dissatisfied. One of the causes of this dissatisfaction was that current VLE tool is not 

collaboratively used and many of the features are not even enabled. Satisfaction was 

identified by researchers (Joo et al. 2017; Lee 2010) as the primary cause for perceived 

usefulness and a consequently continuance intention to use. These findings are consistent 

ǿƛǘƘ ²ƘƛǘŜ Ŝǘ ŀƭΦ όнллфύ ǿƘƻ ƛŘŜƴǘƛŦȅ ŀ ǊŜƭŀǘƛƻƴǎƘƛǇ ōŜǘǿŜŜƴ ǳǎŜǊǎΩ ǎŀǘƛǎŦŀŎǘƛƻƴǎ ŀƴŘ ǇŜǊŎŜƛǾŜŘ 

usefulness with which users are more in favour with cloud-based collaborative tasks than with 

traditional methods. Mouakket (2015) confirms that satisfaction has a positive impact on 

ǳǎŜǊǎΩ ŎƻƴǘƛƴǳŀƴŎŜ ƛƴǘŜƴǘƛƻƴΦ 

¢ǳǊƴƛƴƎ ǘƻ ǘƘŜ ŦƛŦǘƘ ǊŜǎŜŀǊŎƘ ǉǳŜǎǘƛƻƴΣ ƴŀƳŜƭȅ ά²Ƙŀǘ ŀǊŜ ǘƘŜ ŦŜŀǘǳǊŜǎ ƻŦ ǘƘƛǎ /./±[9 ǘƘŀǘ 

make it suitable for the HEIs ƛƴ hƳŀƴΚέΣ ǘƘŜ ƛƴǘŜǊǾƛŜǿŜŜǎ ǊŜǾŜŀƭŜŘ ǘƘŜƛǊ ŜȄǇŜŎǘŀǘƛƻƴǎ όнс 

ŦŜŀǘǳǊŜǎύ ƻŦ ŎƻƭƭŀōƻǊŀǘƛǾŜ ±[9 ǘƻƻƭǎΦ ά9ŦŦƛŎƛŜƴǘ ŀƴŘ ŜŦŦŜŎǘƛǾŜ ƭŜŀǊƴƛƴƎ ŜƴǾƛǊƻƴƳŜƴǘέ ǿŀǎ 

ǇŀǊǘƛŎǳƭŀǊƭȅ ƛŘŜƴǘƛŦƛŜŘ ōȅ ǇŀǊǘƛŎƛǇŀƴǘǎ ŦƻƭƭƻǿŜŘ ōȅ ά{ƘŀǊŜŘ ǊŜǎƻǳǊŎŜǎ ŜƛǘƘŜǊ ōȅ ŀƭƭ I9Lǎ ƻǊ 

ǳǎŜǊǎέΣ ά¢ƻ ƻŦŦŜǊ ŀƴŘ ǎŀǾŜ ƳƻǊŜ ǘƛƳŜέΣ ŀƴŘ ά.ŜǘǘŜǊ ǇƭŀǘŦƻǊƳ ƻǊ ǘƻ ƛƴǘŜǊŀŎǘ ǿƛǘƘ ǇŜƻǇƭŜ ŜŀǎƛƭȅέΦ 

Users went further to expect features available within third-party applications such as Drobox 

and Google Drive to be built-in within their VLE tools. Users also revealed their expected 

facilities to be incorporated in their VLE tools. There were 31 facilities mentioned by users 

ǿƘŜǊŜŀǎ άǎƘŀǊƛƴƎ ǊŜǎƻǳǊŎŜǎέ ǿŀǎ Ƴƻǎǘƭȅ ǇƻƛƴǘŜŘ ŦƻƭƭƻǿŜŘ ōȅ άƻƴƭƛƴŜ ŎƻƴŦŜǊŜƴŎŜǎέΣ άŦŀǎǘ ŀƴŘ 

Ŝŀǎȅ ǳǎŜέΣ άŎƘŀǘǘƛƴƎέΣ ŀƴŘ άLƴŎǊŜŀǎŜŘ ǎǘƻǊŀƎŜ ǎǇŀŎŜέΦ aƻǊŜƻǾer, a number of participants 

provided some suggestions to overcome the current issues within their VLE tools. The features 

and tools listed above which are expected by participants in HEIs far exceeded the list 

mentioned by Bouras et al. (2001) (see section 3.5). 

Additionally, the findings highlighted 29 anticipated elements that the participants would like 

to see in the user interface of future collaborative VLE ǘƻƻƭǎΦ άLƴǘǳƛǘƛǾŜ ƛŎƻƴǎέ ŀƴŘ άƭƛƎƘǘǿŜƛƎƘǘ 

ŘŜǎƛƎƴέ ǿŜǊŜ ŀƳƻƴƎ ƻǘƘŜǊ ŜƭŜƳŜƴǘǎ ǎǳƎƎŜǎǘŜŘ ōȅ ǘƘŜ ǇŀǊǘƛŎƛǇŀƴǘǎΦ !ƭǘƘƻǳƎƘ ǘƘŜ ŘŜǎƛƎƴ 

aspects are not within the scope of this research, these issues remain annoying to users. 

Furthermore, users emphasised 24 design aspects that may be taken into consideration when 

ǇƭŀƴƴƛƴƎ ŀƴŘ ŘŜǎƛƎƴƛƴƎ ŀ /./±[9Φ ά!ǘǘǊŀŎǘƛǾŜ ƛƴǘŜǊŦŀŎŜ ǿƛǘƘ ŎƻƭƻǳǊŦǳƭ ƛǘŜƳǎέ ǿŀǎ ǎǇŜŎƛŦƛŎŀƭƭȅ 

ǇƻƛƴǘŜŘ ƻǳǘΣ ŦƻƭƭƻǿŜŘ ōȅ άǎƛƳǇƭŜ ŘŜǎƛƎƴέ ŀƴŘ άŜŀǎȅ ǘƻ ǳǎŜέΦ ¢ƘŜ ǇŀǊǘƛŎƛǇŀƴǘǎ ŀƭǎƻ ƛŘŜƴǘƛŦƛŜŘ 

21 drawbacks that ǘƘŜȅ ǿƻǳƭŘ ƴƻǘ ƭƛƪŜ ǘƻ ǎŜŜ ƛƴ ǘƘŜƛǊ ±[9 ǘƻƻƭǎ ŘŜǎƛƎƴΦ ¢ƘŜȅ ƛƴŎƭǳŘŜΥ άƴƻǘ 

ŎƻƳǇŀǘƛōƭŜ ǿƛǘƘ ƳƻōƛƭŜ ŘŜǾƛŎŜέ ŀƴŘ άŎƻƳǇƭŜȄƛǘȅ ƻŦ ǘƘŜ ŘŜǎƛƎƴέΦ CǳǊǘƘŜǊΣ ǇŀǊǘƛŎƛǇŀƴǘǎ 

highlighted 31 features to be included in future VLE tools to support collaborative activities. 

Tǿƻ ƻŦ ǘƘŜƳ ǿƘƛŎƘ ǿŜǊŜ ƛƴŘƛŎŀǘŜŘ ōȅ Ƴƻǎǘ ƻŦ ǘƘŜ ǳǎŜǊǎ ŀǊŜΥ άŀōƛƭƛǘȅ ǘƻ ǎƘŀǊŜ ǊŜǎƻǳǊŎŜǎέ ŀƴŘ 

άŎƘŀǘέΦ 5ŀǊǿŀƛǎƘ ŀƴŘ ²ŀƴƎ όнлмнύ ŀŘŘǊŜǎǎŜŘ ǘƘŜ ƛǎǎǳŜ ƻŦ ŎƻƳǇƭƛŎŀǘŜŘ ŘŜǎƛƎƴ ŀǎ ǘƘŜ ǊŜŀǎƻƴ 



176 
 

that caused the participants in their study to expect future features that are already available 

in their VLE tools. 

With regard to outcome expectancy, the users showed realistic examples of confidence to use 

cloud computing to support and improve their collaborative VLE. They proved their desire and 

ability to employ third-party cloud-based applications and services to support their learning 

and teaching activities. 

 

Factors Affecting the Use and Acceptance 

Turning back to the third research question, a set of factors have emerged from the survey. 

These factors were divided into two categories; motivators and disincentives. The first 

category includes aspects with which the use and acceptance of a CBCVLE would increase 

while the second deters utilisation. 

With regard to motivators, the findings revealed various aspects including: user desire to 

change, user experience, user skills and knowledge, high performance service, easy course 

management, effective course delivery, enhanced collaborative activities, clear policies, user 

readiness, HEI readiness, user satisfaction, institutional support, organisational culture, 

individual initiatives, attractive VLE software design, and peer pressure. Collaborative group-

based incentives were highlighted by Milne (2007) to enhance the outcomes of groupwork if 

designed appropriately. 

Regarding the disincentives, the results presented various issues that may affect the use and 

acceptance of a CBCVLE. These disincentives are: lack of Internet connectivity, security and 

privacy concerns, bad or complex VLE software design, lack of knowledge and expertise, lack 

of training, lack of technical support, ICT Knowledge gap, limited technical knowledge, digital 

divide, resistance to change, uncertainty with new technology, lack of devices, loss of control 

(centralisation of ISS including VLE), and lack of academic or administrative pressure to use 

VLEs. Bandura (2006) concludes that disincentives represent the negative forms and 

expectations of outcomes in any context. This implies that these disincentives can be 

extremely controlled and dramatically converted to serve as incentives. 

The following is proposed which can increase the level of acceptance of a CBCVLE: 

¶ Training and Dissemination of Knowledge 

¶ Technical knowledge 

¶ Narrowing digital divide 

¶ Confidence for change 

¶ Promotion of certainty with new technology 
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¶ Academic or administrative pressure to use VLEs 

¶ Users' competence 

¶ HEIs' capacity 

¶ Institutional support 

 

6.7 CHAPTER SUMMARY 

The chapter presented the process and characteristics of survey 2. The results were analysed 

and significant issues that relate to CBCVLE were identified. The results were categorised into 

five themes as follows: (1) ICT infrastructure and services in HEIs in Oman, (2) operational 

ŜƴǾƛǊƻƴƳŜƴǘΣ όоύ ǳǎŜǊ ŜȄǇŜǊƛŜƴŎŜ ŀƴŘ ŜȄǇŜŎǘŀǘƛƻƴǎΣ όпύ ŦŀŎǘƻǊǎ ŀŦŦŜŎǘƛƴƎ ǘƘŜ ǳǎŜǊΩǎ 

acceptance, (5) cultural influences. 

The purpose of the interviews was to explore the factors affecting the use and acceptance of 

a CBCVLE by users in HEIs in Oman and then to identify the areas that need consideration 

when employing such system. Five themes were identified to classify issues emerged within 

the analysis. The findings indicate a lack of sufficient ICT infrastructure and services. 

Collaborative VLE in HEIs in Oman was examined and stated while factors that relate to HEIs 

ǿŜǊŜ ƛŘŜƴǘƛŦƛŜŘΦ aƻǊŜƻǾŜǊΣ ǳǎŜǊΩǎ ŦŀǾƻǳrable devices for accessing VLE were highlighted. In 

regard to operational environment, a wide range of concerns and challenges were identified 

by participants. Various issues were found to have an impact on the use of VLE tools and 

collaborative environment. 

In regard to user experience and expectations, participants highlighted issues that relating to 

ǳǎŜǊΩǎ ƛƴǘŜƴǘƛƻƴ ǘƻ ǳǎŜΣ ŀǇǇƭƛŎŀǘƛƻƴ ƻŦ ŎƭƻǳŘ ŎƻƳǇǳǘƛƴƎ ƛƴ ŜŘǳŎŀǘƛƻƴΣ ǇŜǊŎŜƛǾŜŘ ōŜƴŜŦƛǘǎΣ ǳǎŜǊ 

satisfaction, and user expectations. Factors affecting the use and acceptance of a CBCVLE were 

also highlighted and classified as motivators and disincentives. Both categories were explained 

and supported by examples from the participants points of views. Finally, cultural influences 

will be discussed and presented to highlight their possible effects on the use and acceptance 

of a CBCVLE (see Chapter 7). Interpretations and discussion of the results will also be provided. 
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CHAPTER 7: SURVEY 2 ANALYSIS ɀ PART 2 

This chapter discusses the analysis of the cultural influences revealed in the participant 

responses to survey 2. Cultural issues that may have an impact on the use and acceptance of 

collaborative VLE are identified and discussed. Similar to Chapter 6, this chapter contributes 

to the framework which represents a draft version of the final framework that will be 

discussed in Chapter 8. 

 

7.1   INTRODUCTION 

Cultural influences, as discussed in section 2.5, are reflected in various issues with which users 

of VLE are prevented, partially or ultimately from using related apps and tools and even from 

participating in collaborative activities. Gender, for example, would barely have an effect in 

some western countries, however, it could constitute a barrier in some eastern countries such 

as Oman concerning collaborative work. Chapter 6 provided information about the process of 

data/information gathering in survey 2 and parǘƛŎƛǇŀƴǘǎΩ ŎƘŀǊŀŎǘŜǊƛǎǘƛŎǎΦ A representative 

selection of quotes of responses are provided in Appendix 7. 

 

7.2 CULTURAL INFLUENCES 

Table 7.1 shows the sub-themes and issues that emerged from the interviews in respect of 

cultural influences on the use and acceptance of a CBCVLE. It briefly lists the aspects that the 

interviewees considered important regarding the use and acceptance of a CBCVLE in terms of 

the local culture in Oman. 

Theme 5 Sub-Themes Issues 

Cultural influences on 
the use of a CBCVLE 

Family Á Members obligations and 
commitments 

Á Restrictions on girls 
Á Level of education 
Á Level of IT skills 
Á Family Characteristics 

 Religious influences Á Beliefs and religious practices 
Á Collision with religious 

instructions 
Á Indirect effects of religion 

 Language Á User interface 
Á Use of native language (Bilingual 

Interface) 
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Á Use of multiple language 
(Multilingual Interface) 

Á Use of English language only 
Á Lack of adequate English language 

skills 
Á Users practice for translations 
Á Integrated translation 
Á HEI official language 
Á Language of delivering 

educational materials and 
applications 

Á Users preference of languages for 
delivering educational materials 

Á Quality of the language used in 
the communications 

 Customs and traditions Á Flexibility of customs and 
traditions 

Á Openness to other cultures 
Á People commitment to local 

customs and traditions 
Á Big cities vs remote areas 
Á Restricted communication 

between male or female 
Á Recognizing the purpose of 

communication 

 Lifestyle Á Characteristics 
Á Anticipated benefits 
Á Negative effects on lifestyle 

 Gender Á Gender differences 
Á Negative effects of gender 
Á Female privacy vs recording 

lectures 
Á Interaction between different 

genders 
Á Family restrictions 
Á Conservative society 
Á Unexpected behaviour 
Á Misuse of technology 
Á VLE software design 

considerations 
Á Masculinity vs femininity 
Á Current state of genders in HEIs 
Á Appropriateness of materials and 

applications for genders 
Á Capability of females to use the 

technology 
Á Role of the educational 

environment 
Á ¦ǎŜǊΩǎ ƻŎŎǳǇŀǘƛƻƴ ŀƴŘ ƛƳǇǊŜǎǎƛƻƴ 

of local community  
Á Females criticism 
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Á Hesitation to participate with the 
opposite gender 

Á Geographically affected areas 
Á Community awareness of the 

benefits 
Á Nature of the communication 

between different genders 
Á Modern needs vs the contact and 

collaboration between genders 

 Age Á Age effects in embracing 
technology 

 Local culture and 
technology in Oman  

Á Social media 
Á Internet 
Á Mobile applications 
Á ICT 
Á Customizing a cloud-based global 

service, application, or innovation 
to local culture 

Á Annoyance of adverts 
Á Fear of openness to other cultures 

Table 7.1: Cultural influences on the use of a CBCVLE. 

 

The participants were asked to select which of the following would have the most influence 

on the use of a CBCVLE (dress, religious practices, customs and traditions, gender, age, social 

values, family obligations and pressure, and non-verbal behaviour).  

Table 7.2 shows the frequency of the eight factors (shown on the table) as specified by the 

participants. 

Theme Frequency Positive 
Impact 

Negative 
Impact 

Neither 
Specified 

No Impact 

Dress 3 - - - 3 
Religious practices 8 2 4 1 1 
Customs and traditions 9 2 2 4 1 
Gender 6 - 2 2 3 
Age 5 4  2 - 
Social values 7 - 3 4 - 
Family obligations and 
pressure 

11 5 3 3 - 

Non-verbal behaviour 6 1 3 2 - 

Table 7.2: Users rating factors that would influence the use of a CBCVLE. 

¢ƘŜ ŦŀŎǘƻǊ άCŀƳƛƭȅ ƻōƭƛƎŀǘƛƻƴǎ ŀƴŘ ǇǊŜǎǎǳǊŜέ ǿŀǎ frequently identified by the participants 

(N=11) as the most influencing factors on the use of a CBCVLE. Among 11 concurrencies of the 

same factor, 5 participants stated that this factor has a positive impact while 3 participants 

assigned a negative impact to it and another 3 participants have not specified any type of 
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effects associated with their raǘƛƴƎΦ ¢Ƙƛǎ ŦŀŎǘƻǊ ǿŀǎ ŦƻƭƭƻǿŜŘ ōȅ ά/ǳǎǘƻƳǎ ŀƴŘ ǘǊŀŘƛǘƛƻƴǎέ 

(N=фύ ŀƴŘ άwŜƭƛƎƛƻǳǎ ǇǊŀŎǘƛŎŜǎέ όN=8). 

¢ƘŜ ǘƻǇ ǘǿƻ ŦŀŎǘƻǊǎ ǊŀǘŜŘ ōȅ ǘƘŜ ǇŀǊǘƛŎƛǇŀƴǘǎ ŀǎ ǇƻǎƛǘƛǾŜ ƛƳǇŀŎǘ ǿŜǊŜ άCŀƳƛƭȅ ƻōƭƛƎŀǘƛƻƴǎ ŀƴŘ 

ǇǊŜǎǎǳǊŜέ όN=рύ ŀƴŘ ά!ƎŜέ όN=4). On the other hand, the participŀƴǘǎ ǊŀǘŜŘ άwŜƭƛƎƛƻǳǎ 

ǇǊŀŎǘƛŎŜǎέ όN=пύ ŀǎ ǘƘŜ Ƴƻǎǘ ƛƳǇƻǊǘŀƴǘ ŦŀŎǘƻǊ ǿƛǘƘ ŀ ƴŜƎŀǘƛǾŜ ƛƳǇŀŎǘ ŦƻƭƭƻǿŜŘ ōȅ ά{ƻŎƛŀƭ 

ǾŀƭǳŜǎέΣ άCŀƳƛƭȅ ƻōƭƛƎŀǘƛƻƴǎ ŀƴŘ ǇǊŜǎǎǳǊŜέΣ ŀƴŘ άbƻƴ-ǾŜǊōŀƭ ōŜƘŀǾƛƻǳǊέ όN=оύΦ ¢ƘŜ ά5ǊŜǎǎέ 

factor was identified by 3 participants who stated that it has no impact on the use of a CBCVLE. 

The next few sections will highlight these findings with regard to the types of responses of the 

participants with links to evidences. 

 

7.2.1 Family Influences  

In respect to family influences, the participants were asked whether the family in Oman can 

influence the extent of utilisation of a CBCVLE. The clear majority of participants in general 

positively agreed with the statement. Participant TL2 highlighted some concerns that parents 

may have towards their daughters when using such technologies. 

Some interviewees such as TL4 highlighted the level of education of a family which can play a 

critical role in supporting or opposing the use and acceptance of cloud-based applications and 

services. 

Participant TL5 was confident that not all families would accept the new environment, 

especially with the presence of some fears in regard to privacy. 

Table 7.3 shows a summary of the responses in respect to family influences. It describes the 

extent to which every type of family identified by the participants, would affect the use and 

acceptance of a CBCVLE either positively or negatively. 

Family Characteristics Influence Representative Responses 

Well educated family Positively άIt is depending upon the educational level of 
ǘƘŜ ŦŀƳƛƭȅΣ Χ {ƻΣ ƛƴ ǘƘŀǘ ŎŀǎŜ ŘŜŦƛƴƛǘŜƭȅ 
ŘƛŦŦŜǊŜƴŎŜ ǿƛƭƭ ōŜ ǘƘŜǊŜΦ Χ ƛǘ ƛǎ ǘƘŜƛǊ ƪƴƻǿƭŜŘƎŜ 
level.έ ¢[п 

Technology-friendly family Positively άΧ ǎǳǊŜƭȅ ǘƘŜ ƪƴƻǿƭŜŘƎŜ ŀƴŘ ŀ ƎƻƻŘ 
experience in ICT will surely increase the 
utilisation of cloud-based [VLE].έ ¢[м 

Open-minded family Positively άopen-minded families that love knowledge 
love to know that you love to be open to many 
things to know themέ {¢м 

Young parents Positively άΧŦŀƳƛƭƛŜǎ ƻŦ ȅƻǳƴƎ ƳƻǘƘŜǊ ŀƴŘ ŦŀǘƘŜǊ ƛƴ ǘƘŜ 
ǎǘŀƎŜ ƻŦ ȅƻǳǘƘ Χ ŦƻǊ ǘƘŜ ȅƻǳǘƘ ǎǘŀƎŜ ǿƛƭƭ ƘŀǾŜ 
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more knowledge and can enter the system and 
make sure the system is educationalέ ¢[мн 

Mature parents Negatively άΧŀƴŘ ǘƘŜǊŜ ŀǊŜ ƳƻǘƘŜǊ ŀƴŘ ŦŀǘƘŜǊ ŦŀƳƛƭƛŜǎ ƛƴ 
the ǎǘŀƎŜ ƻŦ ŀƎƛƴƎΣ Χ ǿƛƭƭ ƘŀǾŜ ŀ ƴŜƎŀǘƛǾŜ 
impact will be preventing the student from the 
ǳǎŜ Χέ ¢[мн 

Restrictive family Negatively άNot every family will accept that my boy or my 
girl is having a collaborative work in VLEέ ¢[р 

Culturally sensitive family Negatively άYes, sometimes some parents refuse to share 
their sons with a female student.έ ¢[с 

Family living in modern cities Positively άIn the villages there is no awareness about all 
the techniques and therefore will have a 
positive impact in cities and negative in the 
villages.έ !¢м 

Family living in rural villages Negatively ά¢ƻ ǎƻƳŜ ŜȄǘŜƴǘ ƘŀǾŜ ŀƴ ŜŦŦŜŎǘ Χ ǘƘŜ 
difference of cultures, customs and traditions 
between families, towns, countryside and 
mountains.έ ¢[мс 

Socio-technology family Positively άΧ now families compete in community 
development.έ {¢р 

Table 7.3: Summary of responses in respect to family influences. 

 

Participants were asked whether they agree family upbringing with good experience and 

knowledge in ICT would encourage the use of a CBCVLE. Almost all the participants agreed 

that this would play a crucial role in facilitating the way for children to accept and use a 

CBCVLE. As stated by the participants, families with adequate ICT knowledge and experience 

will be more aware of the potentials of the technology and therefore they will support their 

children using it. 

On the other hand, some families with less knowledge of ICT, may ultimately concentrate 

more on the concerns and issues than the benefits. In this way, a family will become a barrier 

for the use of the technology by their children. 

 

7.2.2 Religious Influences  

In a Muslim country like Oman, normally people have beliefs and religious practices that are 

different from western countries, where Islam is a minority religion. Therefore, the views of 

the users were explored to ascertain whether religious practices would have any influence on 

the use of a CBCVLE. 

Participant TL6 raised an issue of difficulty in collaborating with a research partner from a 

different religion. The participant stated that this will affect the collaboration negatively but 

ƛƴ ǘƘŜ ƭƻƴƎ ǘŜǊƳ ŀ άōŜǘǘŜǊ ŎƻƻǇŜǊŀǘƛƻƴ ŀƳƻƴƎ ǇŜƻǇƭŜέ ƛǎ ŀƴǘƛŎƛǇŀǘŜŘΦ hǘƘŜǊ ǘƘŀƴ ǘƘŀǘΣ ǘƘŜ 
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same participant raised other issue regarding religiously unacceptable online communication 

between people with opposite gender and the nature of the language phrases used by young 

users facilitated by VLE software tools. 

It was stated by TL6 that blocking social sites by some countries in the region is not the proper 

solution to overcome the challenges raised in regard to religion instructions. It was argued by 

the participant that youth should be educated and given awareness of pros and cons in order 

to achieve a good use of these sites in the way that it does not contradict with the religious 

beliefs and expectation. Therefore, incorporating these social sites with CBCVLEs will enhance 

them as well as limiting the negative effects that can arise from such use. 

Participant ST1 believed there would be great impact on social values which ultimately come 

from religious roots. The participant stated that there will be objections in aspects that relate 

to religion and consequently this will somehow affect the use of a CBCVLEs. As described by 

the participants, there is an indirect impact of religion on related issues which will 

consequently affect the use of CBCVLEs. 

 

7.2.3 Language 

It is ultimately a natural feeling and it is more comfortable when someone is using their native 

language. This is being stated by TL3 who stressed using a technology that utilises the ǳǎŜǊΩǎ 

native language will guarantee more use and acceptance than if it was provided in a different 

language. 

Moreover, TL4 asserted that producing any educational material iƴ ŀ ǳǎŜǊΩǎ ƴŀǘƛǾŜ ƭŀƴƎǳŀƎŜ 

will assure speedy acceptance by the user compared to presenting it in another language. 

Using only the English language for VLE tools will negatively affect their utilisation. TL5 

indicated that not all users are capable of using the English language, and therefore, some 

users may get lost if no alternatives are available. 

Similarly, participant TL5 argued that some social media sites such as Facebook have bilingual 

interfaces. Additionally, the effective use of icons in these sites make the user intuitively 

understand the icons even if the site is presented in another language. 

Another participant confirmed the need for provision of an Arabic interface along with the 

initial English version, especially for the foundation year students who come to HEIs with lower 

levels of English language. Participant TL1 whom first language is neither Arabic nor English 

also indicated that they alternatively use Google Translate to understand correspondence sent 

to them within their HEI. 
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Participant TL1 suggested that the proposed CBCVLE should integrate a translation service to 

provide users with options to use an interface with their respective native language. For 

example, a student could be able to get a forwarded document translated to their mother 

language. A common example of a web-based application was mentioned by participant TL2. 

Chrome, a popular web browser for either PCs or mobile devices provides online translation 

ŦƻǊ ŀƭƳƻǎǘ ŀƴȅ ǇŀƎŜ ǘƻ ǘƘŜ ǳǎŜǊΩǎ ƴŀǘƛǾŜ ƭŀƴƎǳŀƎŜΦ 

Another participant, TL10, highlighted the same issue and suggested that also to have a 

multilingual interface to include one international language and one local language. In terms 

of communication between users, one participant indicated that it may be affected when a 

user lacks the proper level of English language skills. TL16 considered the lack of adequate 

English language as the biggest drawback in the learning environment where the required 

ƭŀƴƎǳŀƎŜ ǎƪƛƭƭǎ ŀǊŜ ƴƻǘ ǇƻǎǎŜǎǎŜŘΦ Lǘ ǿŀǎ ǎǘŀǘŜŘ ōȅ ¢[мф ǘƘŀǘ ǎǘǳŘŜƴǘǎΩ ǿŜŀƪƴŜǎs in English is 

a common problem which may affect different aspects including the use of VLE tools. Also, 

the lack of adequate English language was highlighted by ST9 and ST14 who were students. 

They stated that with a lower level in English, students will not be capable to use such VLE 

tools. 

 

7.2.4 Language of Delivering Educational Materials and Applications  

The participants were asked whether they prefer delivering educational materials and 

applications in their native language or in English. Table 7.4 ǇǊƻǾƛŘŜǎ ŀ ǎǳƳƳŀǊȅ ƻŦ ǘƘŜ ǳǎŜǊǎΩ 

preferences of the language for delivering educational materials. 

Native Language English Language Either/Both 

14 13 8 

Note: No response was recorded from 3 participants. 

Table 7.4Υ ¦ǎŜǊǎΩ ǊŜǎǇƻƴǎŜǎ ǊŜƎŀǊŘƛƴƎ ǘƘŜ ƭŀƴƎǳŀƎŜ for delivering educational materials. 

The participants (N=14) preferred their native language be used for delivering educational 

materials while nearly a similar number of them preferred English language. The remaining 

participants chose either option based on some conditions and circumstances. 

One of the faculty members, TL20, argued that producing educational materials in the local 

languages will partially eliminate the difficulties faced by students whom English language is 

lower than the minimum standard to pursue their studies and any related educational 

activities as well as using VLE tools. 
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As presented in Table 7.5, the participants who preferred native language highlighted the 

reasons for their preferences for delivering educational materials. Nearly half of those who 

preferred native language stated that it is easy to understand the content delivered in the 

native language. 

Reasons to prefer native 
language 

Frequency Representative Responses 

Easy to understand. 7 άI prefer my native Arabic language because I can 
understand and benefit as much as possible from 
this system.έ {¢м 

Speed of reaching 
information. 

1 άΧLǘ ǿƛƭƭ ǊŜŀŎƘ ǘƘŜ ǎǘǳŘŜƴǘǎ ǾŜǊȅ ŦŀǎǘΦ L ǇǊŜŦŜǊ 
ƳƻǘƘŜǊ ǘƻƴƎǳŜ ōŜŎŀǳǎŜ ƛǘ ǿƛƭƭ ǊŜŀŎƘ Ŧŀǎǘ Χέ ¢[п 

Less effort from the 
student and the teacher 
in translation. 

3 άThe best language in the mother tongue and the 
reason it does not require effort from the student 
ŀƴŘ ǘƘŜ ǘŜŀŎƘŜǊ ƛƴ ǘƘŜ ǘǊŀƴǎƭŀǘƛƻƴ Χέ ¢[мп 

Easier to explain and give 
examples. 

1 άΧ ŜȄǇƭŀƛƴƛƴƎ ǘƘŜ ŜŘǳŎŀǘƛƻƴŀƭ ƳŀǘŜǊƛŀƭǎ requires 
a lot of giving examples and the more examples 
related to the environment and culture, the 
clearer and better and easier on both ends of the 
ŜŘǳŎŀǘƛƻƴŀƭ ǇǊƻŎŜǎǎ Χέ ¢[нл 

NO REASON SPECIFIED. 2 άYes, personally, I prefer to present it in the 
mother tongue.έ ¢[с 

Table 7.5: Participants' reasons to prefer native language. 

The participants, who preferred English to be the language for delivering courses and 

educational materials, indicated their choice as being the current state in their HEIs where 

English is used officially as an academic language. Some of the participants indicated their 

experience and proficiency of English as the reason behind their choice (see Table 7.6). 

Reasons to prefer English 
language 

Frequency Representative Responses 

It is the language of science. 1 άΧǘƘŜȅ Ǝƻ ǘƻ ǘƘŜ ǿƻǊƪ ǘƘŜȅ ǎƘƻǳƭŘ ǿƻǊƪ ƛƴ 
English for like as a configuration, as 
ǎǳōƳƛǘǘŜŘ ǘƘŜƛǊ ǇŀǇŜǊǎ ŀƴŘ ƻǘƘŜǊ ǎǘǳŦŦ Χέ 
TL2 

The official and academic 
language of the institution. 

4 άΧǿŜ ŀǊŜ ǎǘƛƭƭ ǳǎƛƴƎ ƛƴ 9ƴƎƭƛǎƘ ŀǎ ǘƘŜ Ƴŀƛƴ 
language of education here in the College 
Χέ ¢[р 

¦ǎŜǊΩǎ ŜȄǇŜǊƛŜƴŎŜ ŀƴŘ 
proficiency in English. 

3 άΧ L ŘƛŘ ǎǘǳŘȅ ƛƴ 9ƴƎƭƛǎƘ ŀƴŘ ƴƻǿ L ƴŜŜŘ ǘƻ 
teach in English. If the work asked me to do 
that then I will prefer to do in the English 
language.έ ¢[р 

Language support of scientific 
terms. 

1 άIn English because the names and terms 
used are different from those in my mother 
tongue.έ {¢н 



186 
 

Reduced risk of translation. 1 άIn English, there is no real problem with the 
language, and perhaps the difference in 
translation has changed the meaning.έ !¢м 

Popularity of the language. 1 άΧ.ŜǘǘŜǊ ƛƴ 9ƴƎƭƛǎƘ ōŜŎŀǳǎŜ ǘƘŜ ǿƘƻƭŜ 
world is using this language to 
communicate and others.έ {¢ф 

NO REASON SPECIFIED. 2 άBest to be in English.έ ¢[мс 

Table 7.6: Participants' reasons to prefer English language. 

In regard to the remaining choice, which is about using either language for delivering 

educational materials, the participants specified five reasons for their choice as listed in Table 

7.7. 

Reasons to prefer either 
language 

Frequency Representative Responses 

Use both languages. 1 άI have a 50/50 idea about this, because if I 
said that yes I will prefer native language 
because people feel comfortable but my idea 
is that we should use English also because 
sense for higher education and for so many 
ƻǘƘŜǊ ǘƘƛƴƎǎ ǿŜ ƴŜŜŘ 9ƴƎƭƛǎƘ Χέ ¢[о 

The context of the course. 1 άIt depends on what is the mode of the 
learning like if you are using English as the 
language for learning then we have to have it 
in English, it depends on what subject we are 
learning and what is the mode of learning.έ 
TL7 

The level of difficulty of the 
content. 

1 άDepending on the difficulty of the article, its 
plainness, if the article is easy or simple, it is 
best to use the English language. If the 
material contains large terms on the student, 
I will use only the Arabic language.έ ¢[мн 

The language of other 
members of a project. 

1 άIt depends on the members of the project, 
but I consider using my own language too.έ 
TLм3 

The official language of 
education system. 

1 άΧhŦ ŎƻǳǊǎŜΣ ǘƘƛǎ ŘŜǇŜƴŘǎ ƻƴ ǘƘŜ ƭŀƴƎǳŀƎŜ ƻŦ 
teaching or the language of education. The 
Arabic language was better because the 
student when he learns in his language, he 
makes one effort to the content of the article 
so that the content can be understood and 
expressed in his style while if he learns 
without his language here he needs to make 
a double effort one language and the other 
content Subject.έ ¢[у 

No reason specified. 3 άI would love to have it in my own language, 
but I don't mind the English anyway.έ {¢о  
άBoth languages.έ {¢т 

Table 7.7: Participants' reasons to prefer either language. 
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In general, the delivery of courses and educational materials in a non-native language would 

force the user (especially students) to make multiple efforts in translating, reviewing, 

understanding materials, and expressing themselves. 

 

7.2.5 Customs and Traditions  

CǳǎǘƻƳǎ ŀƴŘ ǘǊŀŘƛǘƛƻƴǎ Ǉƭŀȅ ŀ ŎǊǳŎƛŀƭ ǊƻƭŜ ƛƴ ŘƛǎǘƛƴƎǳƛǎƘƛƴƎ ƻƴŜ ƴŀǘƛƻƴΩǎ ŎǳƭǘǳǊŜ ŦǊƻƳ ŀƴƻǘƘŜǊΦ 

Therefore, this section discusses whether this aspect has an effect on a CBCVLE ŦǊƻƳ ǘƘŜ ǳǎŜǊǎΩ 

perspective. 

Nearly half of the interviewees responded by expressing that customs and traditions can affect 

the use of a CBCVLE. Some of the participants such as TL5, highlighted a positive impact while 

others indicated negative effects. The participant indicated that the local customs and 

traditions in Oman do not strictly disallow the use of a new technology. Participant TL10 

described the Omani society as an open place which would not deny the use of a CBCVLE. TL13 

expressed the view that there would be no effect, except for privacy which will be the main 

concern in terms of customs and traditions. 

In regard to students and young users, participant TL20 clearly stated that they are not strictly 

influenced by the customs and traditions in respect of using new technologies. On the other 

hand, a similar number of participants expressed their views that the customs and traditions 

would have an impact on the use of a CBCVLE. Some participants such as TL2 and TL3 stressed 

that it may have an effect on people living in remote areas of Oman, but not others as these 

people are enormously attached to the local customs and traditions. 

Participants such as TL6, ST2, TL9, TL11, TL12 and ST12 identified the causes of the effects 

which have impacts on the communication between genders. Thus, for overcoming possible 

effects of customs and traditions, TL2 and TL3 suggested that educating the users and keeping 

them aware of the benefits of the new technology including applications and services would 

eliminate these effects. 

 

7.2.6 Gender 

The gender in general or liaising, communicating, working and collaborating with the opposite 

sex in particular are culturally different from one region to another. This section discusses the 

ǇŀǊǘƛŎƛǇŀƴǘǎΩ ǊŜǎǇƻƴǎŜǎ ƛƴ ǘƘƛǎ ǊŜƎŀǊŘ ŀƴŘ ǇǊƻǾƛŘŜǎ ǘƘŜƛǊ ǾƛŜǿǎ and insights whether these 

aspects have an impact on the use of a CBCVLE.  
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Table 7.8 ƛƴŘƛŎŀǘŜǎ ǘƘŜ ǘƘǊŜŜ ǎǘŀǘŜƳŜƴǘǎ ŘƛǎŎǳǎǎŜŘ ƛƴ ǘƘƛǎ ǎŜŎǘƛƻƴ ǘƻ ƎŀǘƘŜǊ ǘƘŜ ǇŀǊǘƛŎƛǇŀƴǘǎΩ 

views. The table shows the number of participants from every gender who responded to the 

different cases of the statements. 

Statement Case No. of Responses Males Females 

The gender would be an issue when 
using a CBCVLE. 

With 10 3 7 

Against 18 13 5 

The male would have more power and 
freedom to use a CBCVLE than female 

With 8 2 6 

Against 24 17 7 

The female would be criticised for 
collaborating online with males in 
educational activities. 

With 
 

20 11 9 

Against 11 7 4 

Table 7.8: Participants' responses to the statements in respect of gender. 

CǊƻƳ ǘƘŜ ŦŜƳŀƭŜǎΩ ǇŜǊǎǇŜŎǘƛǾŜΣ ǘƘŜǊŜ ǿŜǊŜ т ŦŜƳŀƭŜ ǇŀǊǘƛŎƛǇŀƴǘǎ ǿƘƻ ŀƎǊŜŜŘ ǿƛǘƘ ǘƘŜ first 

statement compared to 5 female participants who disagreed. However, only 3 male 

participants agreed with the statement. 

Participants were asked whether gender would be an issue when using a CBCVLE. Even though 

some participants agreed with the statement, nearly half of the participants (18) expressed 

that there would be no impact of gender on the use of a CBCVLE. On the other hand, some 

participants (10) indicated that gender would have an effect on the use of a CBCVLE. 

Participants TL2 and TL5 gave a realistic example from their learning environment where 

gender had an impact on the use of a cloud-based social applications. They have experienced 

issues by joining a mix of genders in WhatsApp groups which initial purpose has change to 

offer their members a place for making relationships or further behaviour that are culturally 

and religiously not accepted. Participant TL5 also mentioned video call or video conference in 

which a female student is restricted from participation by their parents or families. 

Other participant (TL3) stressed that the aspect of gender would go to the advantage of female 

users who, as described by the participant, are more devoted to technology and learning than 

males. Another participant, TL2, suggested that gender should be taken into consideration in 

the design of applications and any relative interfaces. 

The participants also were asked whether the male would have more power and freedom to 

use a CBCVLE than female. The majority of participants (24) did not agree with the statement 

in comparison with 8 participants who showed their clear agreement. 

The participants who were against the statement declared that both genders have equal 

opportunities dealing with the technology. TL4 indicated the high and noticeable number of 

female students in their respective Colleges. 
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Participant ST3 went further and indicated that females would accept and use a CBCVLE more 

than males due to their long stay at homes, compared to male users. Participant TL6 also had 

a similar view. The participant stressed that males have more chance to be busy with other 

things than education. Thus, females are more available and have more free time than males, 

and therefore they have more opportunities to use the VLE. 

On the other hand, the participants who agreed with the statement expressed their views. 

TL5 stated that except for those open families and those who have lived abroad, a large 

number of families still see males using these technologies more than females. The participant 

pointed out that posting personal videos or photographs by males are done without any 

restriction, but if these materials relate to females then more restrictions are applied where 

culture and religion have an impact over the use of such a technology. 

Participant TL11 indicated the effect of culture on females who cannot interact easily with 

males within a VLE. The participant was convinced that this aspect gives males more 

opportunities than females to use a VLE. Participant ST6 described Oman as masculine country 

which gives advantage to males to use VLEs and the related technologies. 

However, participant TL1 opposed the statement and identified the strengths which support 

the idea that females became more capable to use the technology. From their observation, 

the participant indicated that the number of females compared to males if it is not more it will 

be approximately equal. 

The educational environment including the applications of VLE tools as stated by TL8 would 

play a critical role to support the power and freedom of one gender over the other. The 

ǇŀǊǘƛŎƛǇŀƴǘ ƛƴŘƛŎŀǘŜŘ ǘƘŀǘ ǘƘƛǎ ƛǎǎǳŜ ƛǎ ŀŦŦŜŎǘŜŘ ōȅ ǘƘŜ ƳŀƧƻǊƛǘȅ ƻŦ I9LΩǎ ǇƻǇǳƭŀǘƛƻƴ ǿƘŜǘƘŜǊ 

they are males or females. This includes students, administrators and academics. 

The participants were asked whether female would be criticised for collaborating online with 

males in educational activities. In total, 20 participants supported the statement while 11 

participants were against it. Participant TL5 differentiated between female teachers and 

female students, whereas the first will not face a criticism especially from their families as they 

are doing their jobs since they are aware of the nature of such jobs. However, the participant 

indicated that female teachers may be criticized by the community excluding their family 

members. The participant stressed that both male and female students are found to have a 

hesitation to participate with the opposite gender. The participant associated this hesitation 

to the local culture and the region itself. As stated by the participant, the gender differences 

affect more those students who came from rural areas in comparison to those who live in big 

cities. 
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The participant TL6 stressed out their experience to setup discussions among students by 

creating a WhatsApp group including mixed genders. As mentioned by the participant, female 

members asked to have a special group for females to avoid any criticism. Other participants; 

TL14, AT1 and ST2 referred this situation to the culture of Omani society in which contacting 

the opposite sex is not accepted. Participant ST13 outlined some solutions to mitigate the 

effects of this situation. It includes: (1) collaboration must be for the purpose of education 

only, (2) close supervision from HEIs, and (3) family awareness and knowledge. 

On the other hand, some participants such as TL3, TL12 and TL19 expressed their 

disagreement with the third statement (see Table 7.8). Participant TL12 believed that the 

society has already started developing knowledge and once the community becomes aware 

of the benefits and the nature of communication between different genders, definitely it will 

be accepted. Participant TL19 highlighted that the Omani society recognizes its modern needs 

including contacts and collaboration between males and females in different aspects of daily 

life. More than one participant agreed that when contacting the opposite sex for the purpose 

of education then the society will accept it and therefore females will not be criticized for such 

communication. 

 

7.2.7 Lifestyle  

¢Ƙƛǎ ǎŜŎǘƛƻƴ ƛƴǾŜǎǘƛƎŀǘŜǎ ǿƘŜǘƘŜǊ ǘƘŜ ǳǎŜ ƻŦ ŀ /./±[9 ǿƛƭƭ Ŧƛǘ ǿƛǘƘ ǘƘŜ ǳǎŜǊǎΩ ƭƛŦŜǎǘȅƭŜΦ Lǘ ǿŀǎ 

noticeable from the responses that the vast majority of the participants asserted that the use 

of the proposed environment and technology will have no negative impact on their lifestyle. 

The users nowadays have intuitively integrated social media and mobile phones into their 

daily lifestyle. Hence, this will help in the use and acceptance of a CBCVLE by an enormous 

number of users who are indirectly being trained and are also familiar with such an 

environment. 

 

7.2.8 Influence of Local Culture in Oman on Application of Technology  

The participants were asked: 

άLƴ ǊŜǎǇŜŎǘ ǘƻ ƭƻŎŀƭ ŎǳƭǘǳǊŜ ƛƴ hƳŀƴΣ ǿƘat parts of the technology (ICT, Internet, 

mobile applications, social media, etc.) can mostly improve the utilisation of a cloud-

ōŀǎŜŘ ŎƻƭƭŀōƻǊŀǘƛǾŜ ±[9Κέ 

Table 7.9 presents the participants' responses of the most effective part of technology that 

would affect the utilisation of a CBCVLE. Social media was selected by 18 participants as the 
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part of the technology that has the most impact on the utilisation of a CBCVLE. This is followed 

by the Internet (N=15), Mobile applications (N=10), and ICT (N=2) respectively. 

Technology Frequency Representative Responses 

ICT 2 άI find that all that is said to be useful in 
improving this technical aspect whenever 
mentioning whether the aspects of 
communication or the Internet or social 
networks.έ {¢м 

Internet 15 ά... Internet is one of the important things 
which I can say which will improve the 
utilisation of a cloud-based infrastructure other 
than social media and other aspects.έ ¢[м  

Mobile Applications 10 ά... now people they are much into the Internet 
and mobile applications as I told you we can 
see the young generation of people here 
especially youth aging from 18 to 25 they use 
their phones in ƭƛƪŜ ŜǾŜǊȅ ǎƛƴƎƭŜ ƳƛƴǳǘŜ Χέ ¢[мм 

Social Media 18 άIn my personal point of view social media like 
WhatsApp and Facebook we find that everyone 
is using here, so it definitely is going to provide 
the most impact if we want to utilise the cloud-
based VLE.έ ¢[о 

Table 7.9: Participants' responses of the most effective part of technology in respect of utilisation of a 
CBCVLE. 

The participants also were asked whether customizing a cloud-based global service or 

application to their local culture would fit to their needs. Nearly all the participants responded 

by expressing their agreement to the statement. 

Most of the participants were convinced that customisation of a CBCVLE to the local culture 

will help in the adoption by the users as well as them being more comfortable with the 

environment. This also will give opportunities to users who have less skills in English to use it. 

Participants TL2 highlighted some aspects that can be customised such as colours, icons and 

the language. The participant expressed that the Omani users will find an Arabic user interface 

more acceptable and understandable. 

Another participant indicated the annoyance of adverts in some mobile applications which 

contradict with their culture. The participant believed that inappropriate adverts should be 

eliminated if such applications are customised to their local culture. Another participant 

added that such customisation to meet the local norms and traditions would attract more 

users and it will be more likely that their families support the use of VLEs. Another participant 

expressed that once a customised system or application is culturally accepted then there will 

be no hesitance or resistance from the local community to use them. 
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For those very few participants such as ST2 and AT1 who were against the idea, they 

highlighted their concerns and fears which include (1) inappropriate adverts, (2) delivery 

language in English, (3) lack of privacy, and (4) fear of openness. 

 

 

7.2.9 Other Cultural Issues  

The participants were asked to identify any other cultural issues they think that may affect the 

utilisation of a CBCVLE. The vast majority of the participants had nothing to add while some 

participants stated that the culture has no negative impact on the use of VLEs.  

However, some participants such as TL6 indicated the inappropriate use of the language used 

in the communications between the two genders of young people is not culturally acceptable. 

Another participant highlighted the danger of the possible use of a VLE to share culturally 

unacceptable materials such as pictures and websites. The participants also highlighted the 

advantage for young users to use and accept a new technology more than elderly users. 

 

 

7.2.10 Overall Summary  

Figure 7.1 shows issues and problems from four perspectives (national, institutional, user and 

system) in respect of cultural influences. In this figure, issues and problems are further 

ƘƛƎƘƭƛƎƘǘŜŘ ōȅ ƎƛǾƛƴƎ ŜȄŀƳǇƭŜǎ ōŀǎŜŘ ƻƴ ǳǎŜǊǎΩ ǾƛŜǿǎ ŀƴŘ ōŜƘŀǾƛƻǳǊǎΦ {ƻƳŜ ƛǎǎǳŜǎ deal solely 

with one entity while others have two different relations. The National perspective is 

concerned with national ICT infrastructure while the Institutional perspective deals with laws, 

policies and logistics inside HEIs. The ¦ǎŜǊǎΩ ǇŜǊǎǇŜŎǘƛǾŜ Ǌelates to daily aspects and issues that 

users may conduct or face within collaborative VLEs. Finally, the SȅǎǘŜƳΩǎ ǇŜǊǎǇŜŎǘƛǾŜ ǊŜŦƭŜŎǘǎ 

aspects concerning collaborative VLE tools. 
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Figure 7.1: Cultural influences problems/issues. 
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7.3   DISCUSSION 

¢Ƙƛǎ ǎŜŎǘƛƻƴ ǇǊƻǾƛŘŜǎ ǊŜŦƭŜŎǘƛƻƴǎ ƻƴ ǘƘŜ ŦƛŦǘƘ ǘƘŜƳŜ άŎǳƭǘǳǊŀƭ ƛƴŦƭǳŜƴŎŜǎέ ǘƘŀǘ ŜƳŜǊƎŜŘ ŦǊƻƳ 

the analysis of survey 2. Cultural influences and the application of VLEs in particular and 

technology in general have already been discussed in Chapter 2, section 2.5. 

In respect to the sixth research question (see section 1.5), the survey focuses on the effect of 

culture which may influence the use of a CBCVLE in Oman. The cultural influences include 

family, religion, language, gender, and customs and traditions. 

The survey findings extensively highlighted the effect of culture in HEIs in Oman. Some 

common practices were identified which are compatible with local culture. On the other hand, 

the findings showed other practices exist (e.g. some Universities and Colleges have mixed 

groups where the policy is single gender groups). 

With regard to family influences, the findings indicated a high level of agreement between the 

participants with the fact that the family in Oman have an influence on the extent of the 

utilisation of a CBCVLE. Some factors that may eliminate the negative impact of families 

towards using a CBCVLE were pointed out. They are: (1) level of education of a family, (2) the 

socio-economic class of a family, (3) knowledge and experience in ICT, (4) experience of living 

abroad, (5) age of parents, (6) geographical area, and (7) the level of commitment to local 

culture. Each one of these factors can either positively or negatively affect the use of a CBCVLE. 

For example, a family who had the experience of living abroad may be more open to 

technologies, and therefore, is expected to help promoting collaborative activities. In contrast, 

a very conservative family that is more committed to local customs and traditions would not 

allow their daughters, for example, to collaborate and communicate with males even for 

educational purposes. The participants were confident that being brought up in a family with 

a good experience and knowledge in ICT would encourage a user to use a CBCVLE. It is not a 

wrong assumption to expect that when parents are aware of a technology, they will facilitate 

and support utilising it by their children. On the other hand, families with less knowledge, 

training, skills, and experience in ICT, are expected to create a barrier for such utilisation and 

acceptance. These findings may indicate that Oman is a feminine society where, as asserted 

ōȅ IƻŦǎǘŜŘŜ όнлмпύΣ ǘƘŜ ǇŜƻǇƭŜ ǘǊȅ ǘƻ ŀŎƘƛŜǾŜ ŀ ōŀƭŀƴŎŜ ōŜǘǿŜŜƴ ǘƘŜƛǊ ŦŀƳƛƭƛŜǎΩ ŎƻƳƳƛǘƳŜƴǘ 

and work duties. This may not be achieved as desirable as possible and accordingly the use of 

a CBCVLE is affected. 

With regard to religious influences, Sun (2016) states that a religion is the lead and the root 

of a culture. It was asserted by Culture Trip (2019), Worrall (2012) and McColl (2014) that 

Omani society is conservative, and it is entirely inspired by Islam as a religion. In this regard, 
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ǘƘŜ ǊŜǎǳƭǘǎ ƛƴŘƛŎŀǘŜŘ ǘƘŜ ǇŀǊǘƛŎƛǇŀƴǘǎΩ ŎƻƴŎŜǊƴǎ ǊŜƎŀǊŘƛƴƎ ǊŜƭƛƎƛƻǳǎƭȅ ǳƴŀŎŎŜǇǘŀōƭŜ ōŜƘŀǾƛƻǳǊǎ 

as well as the inappropriate use of the language by young users (mostly students) online. 

Moreover, an example was highlighted where a government in a neighbouring country has 

banned social websites to avoid contradicting with religious instructions. Even though some 

participants were aware that there will be some hesitation or even objection to some practical 

aspects within a CBCVLE concerning culture. However, participants were confident regarding 

the role of training and awareness in terms of the benefits and the features which should be 

recognised by users and consequently remove any ambiguity in terms of religious beliefs. 

The findings highlight the vital role of language in the design and utilisation of a CBCVLE. It is 

ŦƻǳƴŘ ǘƘŀǘ ƭŀƴƎǳŀƎŜ ƛǎ ŎǊǳŎƛŀƭ ǘƻ ǳǎŜǊǎΩ ŀŎŎŜǇǘŀƴŎŜ ƻŦ ŀ /./±[9Φ ¢Ǌŀƴǎƭŀǘƛƻƴ ƛǎ ŎƻƴǎƛŘŜǊŜŘ ōȅ 

this study as a part of the localisation process that can be found and implemented by several 

websites. It can be seen as a built-in feature in some web browsers such as Google Chrome. 

Equally important, localisation incorporates various aspects including but not limited to time 

zone, measurement units, local expression, and custom content, images and videos that 

correspond to local culture. The aim of proposing localisation in this study is consistent with 

the view of GALA (2018) to customise the whole CBCVLE for local users to the extent that they 

feel it is entirely designed for them. Therefore, this proposed localisation goes further to what 

ordinary translation covers in terms of user interfaces and content. However, it was stated by 

Courage and Baxter (2005) that localisation may preserves misrepresentation of information. 

Therefore, hiring experts among locals may mitigate any related effect. 

Similarly, participants highlighted that the local language must be considered officially by HEIs 

in the education system as well as in course materials. This is as stated by participants would 

ensure fast acceptance from users to the CBCVLE. This is consistent with the finding of Nthiga 

and Fender (2015) who state that the use of local language in an African government project 

have attracted a great response from the local community. 

The results also showed that the use of English language only by non-English native users will 

negatively affect users in less utilisation of a CBCVLE. This is consistent with those of Castro 

(2016) who indicates that the participants identified language as one of the most important 

cultural issues in collaboration. It cannot be assumed that all users are capable of using the 

English language effectively. Consequently, users with lower English skills may not use the 

system, and therefore should be provided with alternative language to enable improved 

utilisation of a CBCVLE. In addition to local language being used in a CBCVLE, appropriate use 

of icons and graphics was stated to intuitively reflect the local language. It was also indicated 

by the results that some users have been using online translation services to understand any 
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correspondence content such as official emails from administrators. Similarly, it was 

suggested that the proposed CBCVLE should serve the users with multiple languages to 

accommodate their diversity. The reasons specified by participants were mainly related to 

their weakness with English language skills which led to the difficulties in using a CBCVLE.  

The findings also articulated the reasons for which participants prefer their native language 

for the delivery of educational materials and applications. These are: (1) it is easy to 

understand, (2) it will reach the students very fast, (3) less effort from the student and the 

teacher in translation, and (4) easier to explain and give examples. On the other hand, other 

participants indicated they favour with English for the following reasons: (1) it is the language 

of science, (2) the official and academic language of thŜ ƛƴǎǘƛǘǳǘƛƻƴΣ όоύ ǳǎŜǊΩǎ ŜȄǇŜǊƛŜƴŎŜ ŀƴŘ 

proficiency in English, (4) language support of scientific terms, (5) reduced risk of translation, 

and (6) popularity of the language. A number of participants stated their desire to have either 

or both English and Arabic languages for the reasons following: (1) the use of Arabic language 

for courses that relate to cultural related subjects, (2) the difficulty level of understanding of 

the course content, (3) the language of other members of a project, and (4) the official 

language of the education system. However, the delivery of courses and educational materials 

in a non-native language may require more efforts by some students in translating and 

reviewing in order to understand and express themselves. 

Regarding local customs and traditions, the results highlighted two different views of 

participants. While some participants indicated that customs and tradition will not restrict the 

use of a CBCVLE, a high number of participants believed that there will be an impact on such 

utilisation. Privacy was highlighted to be an issue in terms of local customs and traditions. 

Participants indicated that younger users (such as students) are not as strongly attached to 

the local customs and traditions. This means that mature users would be more attached to 

the local customs and traditions, and consequently, their utilisation of a CBCVLE can be 

negatively affected. Another finding indicated that users from rural areas are more attached 

to the local customs and traditions than those living in big cities. The customs and traditions 

as a cultural factor were pointed out by Olaniran et al. (2010) which Ƴŀȅ ŀŦŦŜŎǘ ǘƘŜ ǳǎŜǊǎΩ 

uncertainty in utilisation of VLEs. It was suggested by participants that educating users would 

minimise or maybe eliminate the effects on utilisation of a CBCVLE. 

Other studies (see section 2.5) have noted the importance of gender in utilisation of VLEs. 

Similarly, gender was found by this study to have a great influence on the use of a CBCVLE. 

This research found two different views from participants regarding the impact of gender with 

regards to utilisation of a CBCVLE. However, some participants highlighted negative effects of 
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gender on a CBCVLE. For instance, some participants indicated that some users may refuse to 

participate in mixed gender collaborative groups. This type of interaction is considered 

culturally and religiously unacceptable. Collaborative VLE also implies that users may 

communicate with other members of a collaborative group either by audio or video calls as 

well as instant messages. Therefore, it is anticipated that, for example, many female students 

may not participate in communicating with male students and vice versa due to 

cultural/religious restrictions. The restrictions may differ from one city to another, which 

consequently can affect the utilisation of a CBCVLE. This research is in line with those by 

Gabrenya et al. (198р) who identify a link betǿŜŜƴ ƎŜƴŘŜǊ ŀƴŘ ƳŜƳōŜǊǎΩ ōŜƘŀǾƛƻǳǊ ǿƛǘƘƛƴ ŀ 

collaborative group. It is also asserted by Collis (1985) cited by Ahuja and Thatcher (2005) who 

argues that technologies may influence the views of an attitude of different genders among 

young people. 

The findings also reveal more issues related to gender. Many participants were against the 

concept that males would have more power and freedom to use a CBCVLE than females. 

However, some participants agreed with the concept that female users who stay more at 

home, have more opportunities to use a CBCVLE. Some participants highlighted the impact 

that culture and religion have on how personal photographs and videos posted by different 

genders are viewed. There are restrictions for females posting personal materials as perceived 

as unacceptable by the local community. However, it can be concluded that that there are less 

cultural restrictions on males using a CBCVLE. In addition, it was pointed by one of the 

participants that the high proportion of a gender in a study group may encourage utilisation 

of a CBCVLE by members of that gender. 

A further point to emerge in relation to the effects of gender is the public criticism of females 

for communicating with males online. Nearly two thirds of participants indicated that a female 

would be criticised for collaborating online with males even in educational activities. This 

finding can be linked to the conservative societies where such actions are religiously 

discouraged and considered unacceptable in terms of local customs and traditions. However, 

in case of female teachers it is acceptable by the local tradition/religion to contact male 

students for educational purposes. Participants gave examples of how gender affect students 

within their HEIs. Female students, for instance, acquired single gender WhatsApp group 

which is initially created for collaborative activities. This is can be also referred to the local 

culture including religious influences and customs and traditions whereas contacting the 

opposite gender is unacceptable. In this regard, Chatty (2000) indicates that women in Oman 

are under the influence of their husbands and fathers in terms of communicating with people 
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who are not related. On the other hand, it was declared by some participants that the Omani 

society has already recognised the need for collaboration between males and females in 

different aspects. This fact can be explained where certain professions such as the banking 

sector which have developed this type of communication between different genders over the 

years. However, communicating with the opposite gender would be acceptable as suggested 

by participants for using a CBCVLE for educational purposes under a close and continuous 

supervision by officials. Additionally, dissemination of awareness and information about a 

CBCVLE among families would contribute positively to its utilisation. 

The results indicated that the lifestyle of users, as asserted by participants, will not be affected 

by the use of a CBCVLE as it is anticipated that there will be no conflict between them. This 

can further be linked to the use of social media sites and applications that are being used by 

a high number of users nowadays. Similarly, and irrespective of some cultural concerns, the 

use of a CBCVLE may imply the facilitation of education that would stand side by side with 

ǳǎŜǊǎΩ ƳƻŘŜǊƴ ƭƛŦŜǎǘȅƭŜΦ CƻǊ ŜȄŀƳǇƭŜΣ ǳǎŜǊǎ Ƴŀȅ ƴƻǘ ƴŜŜŘ ŀƴ ŜȄǘǊŀ ŘŜǾƛŎŜ ǘƻ ǳǎŜ ŀ /./±[9Σ 

instead they can use their mobile phones for several tasks and purposes including education. 

This is consistent with Bosomworth (2015) who argues that 80% of the Internet users have 

their own smartphones. Furthermore, Sarrab et al. (2016) claim that 47.4% of students 

surveyed in HEIs in Oman use their smart phones for accessing the Internet. Hence, mobile 

devices in general have become the easy way for people to communicate and get information 

whenever required. 

In respect of local culture in Oman, the participants identified the most effective part of the 

technology (ICT, Internet, mobile applications, social media, etc.) that can mostly improve the 

utilisation of a CBCVLE. Social media was highly identified by participants, followed by Internet 

and mobile applications respectively. This finding can be explained by the wide use of social 

media applications and sites by diverse users including teachers and students. It is anticipated 

that users who are familiar with social media will be more capable of using collaborative VLEs. 

Therefore, it can be concluded that the user experience in social media increases activities 

within a CBCVLE and may consequently enhance the individual PLE (Al-Zoube et al. 2010). In 

addition, AlCattan (2014) highlights the integration of social media into collaborative VLEs.  

Overall, the participants were clearly convinced that the localisation of a CBCVLE will ensure 

more utilisation and acceptance. It should be noted that there is a relationship between 

ŎǳƭǘǳǊŀƭ ƛƴŦƭǳŜƴŎŜǎ ŀƴŘ ǳǎŜǊǎΩ ŜȄǇŜǊƛŜƴŎŜ ǿƘƛŎƘ Ŏŀƴ ōŜ ŀŦŦŜŎǘŜŘΦ Lǘ ǿŀǎ ŀǎǎŜǊǘŜŘ ōȅ {ŀǊǊŀō Ŝǘ 

al. (2016) that cultural factors have an impact oƴ άŜŀǎŜ ƻŦ ǳǎŜέ ŀƴŘ άǇŜǊŎŜƛǾŜŘ ǳǎŜŦǳƭƴŜǎǎέ 

which determine the actual system use. This localisation, as indicated by participants, includes 
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using real Arabic language, removing improper advertisement, customising to local culture, 

and also icons. These suggestions among others will attract local users to use a CBCVLE since 

the aspects of local culture are incorporated into its design. 

 

7.4   CHAPTER SUMMARY 

The Cultural influences were given more attention in this study as they form the extended 

scope of the thesis with which a prototyped VLE is used for demonstrating aspects of the 

proposed framework (see chapters 8 and 9). Cultural issues concerning family, religion, 

language, customs and traditions, and gender were highlighted based on the participants 

views and responses. The findings were discussed and linked to literature. 

The survey has uncovered many issues that can influence utilisation and acceptance of a 

CBCVLE. Cultural influences were found to be critical and vital to users, whereas local culture 

affect their thinking, attitude, and behaviour. It was clear from the findings that family, 

religion, language, customs and traditions, and gender can have a critical effect on the usersΩ 

participation in collaborative projects. The entire collaborative environment depends mostly 

in communication between members to coordinate tasks. However, local culture may restrict 

such communication with the opposite gender as customs and traditions disallow it as well 

the interpretation of the local religion. The survey brought to light the role of the local 

language for the use and acceptance of a CBCVLE. It was found that the use of the local 

language in the CBCVLE can improve the rate of its acceptance. Overall, cultural influences are 

considered by this study as being the most important challenges contributing to the use and 

acceptance of a CBCVLE. 
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CHAPTER 8: A FRAMEWORK FOR A CBCVLE IN HEIs IN OMAN 

This chapter discusses the development of a proposed CBCVLE framework to improve VLE 

utilisation and collaborative activities between potential users. Recommendations are 

provided to HEIs to help to mitigate the possible effects that may prevent or even reduce the 

use of a CBCVLE. Potential issues are categorised into five main elements which form the 

structure of the framework. Each main element is divided into several sub-elements to 

ŀǊǘƛŎǳƭŀǘŜ ƛǎǎǳŜǎ ǘƘŀǘ ǊŜƭŀǘŜ ǘƻ ǘƘŜ άǇŀǊŜƴǘέ ŜƭŜƳŜƴǘΦ 9ƴǘƛǘƛŜǎ ŀƴŘ ŀǎǎƻŎƛŀǘŜŘ ǊŜƭŀǘƛƻƴǎƘƛǇǎ 

between sub-elements are illustrated and explained. Further, the characteristics of the 

CBCVLE are specified in comparison with traditional VLEs. 

8.1   INTRODUCTION 

The framework incorporates five elements that represent an accumulation of syntheses and 

issues derived from the experience and perspectives of a range of different types of user. It 

ŘƛǎŎǳǎǎŜǎ ƛǎǎǳŜǎ ǿƘƛŎƘ ŀŦŦŜŎǘ ǳǎŜǊǎΩ ŜȄǇŜǊƛŜƴŎŜ ƛƴ ǊŜǎǇŜŎǘ ƻŦ ±[9ǎΣ ǊŜŦƭŜcting the technological 

problems such as speed of Internet. As discussed in Chapter 7, cultural influences are expected 

ǘƻ ŀŦŦŜŎǘ ǘƘŜ ǳǎŜǊΩǎ ŀŎŎŜǇǘŀƴŎŜ ŀƴŘ ǳǎŜ ƻŦ ǘƘŜ ŎƻƭƭŀōƻǊŀǘƛǾŜ ŜƴǾƛǊƻƴƳŜƴǘΦ LƴŘƛǾƛŘǳŀƭ 

differences such as age, gender and experience must also be taken into consideration when 

designing and implementing a CBCVLE. 

This chapter concludes with suggestions drawn from the research results as well as literature, 

and it is anticipated that these guidelines may help promote the further development and 

application of a CBCVLE in HEIs in Oman. 

8.2   FRAMEWORK DEVELOPMENT 

The framework was developed based on the outcome of the literature review as well as survey 

м ŀƴŘ ǎǳǊǾŜȅ нΣ ǿƘƛŎƘ ǊŜǾŜŀƭŜŘ ǘƘŜ ǳǎŜǊǎΩ ǾƛŜǿǎΦ ¢ƘŜ ŦǊŀƳŜǿƻǊƪ ƛǎ ƛƭƭǳǎǘǊŀǘŜŘ ōȅ ŀ ǎŜǉǳŜƴŎŜ 

of diagrams which outline various issues identified by the research. 

 

Figure 8.1: Top level structure of the framework (level 1). 

 



201 
 

F
ig

u
re

 8.2
: S

tru
ctu

re
 o

f th
e
 o

v
e
ra

ll fra
m

e
w

o
rk

 illu
stra

tin
g

 th
e
 is

su
e
s a

n
d

 re
la

tio
n

sh
ip

s b
e
tw

e
e
n

 th
e
 e

le
m

e
n

ts a
n

d
 su

b
-e

le
m

e
n

ts (le
v
e
l 2

). 

 

 



202 
 

The framework consists of five main elements (level 1) as illustrated in Figure 8.1. These 

elements are: ICT infrastructure and services (E1), operational environment (E2), user 

experience and expectations (E3), factors affecting user's acceptance (E4), and cultural 

influences (E5). Every element incorporates some associated issues which are classified 

accordingly. Figure 8.2 presents the structure of the overall framework illustrating the issues 

and relationships between the elements and sub-elements. This is categorised as level 2. The 

main and sub-elements will be further discussed below in this chapter. 

The structure of the framework, as shown in Figure 8.2, is defined by five main elements which 

contribute to overall focus of the research. Alternatively, each element is expanded to 

elaborate the related issues. However, the following areas were outside the scope of this 

framework, and therefore, are not discussed in details: 

- Quality and efficiency in e-learning. 

- Technical details about cloud computing. 

- Cloud computing adoption and implementation. 

- HEIs budgets and financial issues. 

 

8.2.1   ENTITIES AND ASSOCIATED RELATIONSHIPS 

The framework identifies four entities that correspond with each other within a CBCVLE. These 

proposed entities are national, institution, user, and system. Table 8.1 summarises the 

anticipated relationships between entities within a CBCVLE. 

Entity National Institution User System 

Nation  V V V 

Institution V  V V 

User V V  V 

System V V V  

Table 8.1: Entity-Relationship Matrix. 

The relationships between entities are mostly directional in either way. HEIs are responsible 

for the provision of ICT infrastructure and services to run VLE system and tools. Users are 

affected by the provision of technical requirements and the chosen system by HEI. The VLE 
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system is anticipated to help an HEI to achieve their academic aims and to aid users to enhance 

their educational activities. 

All the above entities are anticipated to comply with National Strategy of Education in the 

Sultanate of Oman 2040 (Education Council 2019b). The Education Council in Oman has 

defined its vision as άCreating a high quality educational system coping with the latest 

developments, meeting requirements of sustainable development and boosting the national 

identityέ ό9ŘǳŎŀǘƛƻƴ /ƻǳƴŎƛƭ нлмфŀύΦ 

Having implemented an entity relationship (ER) model (Beal 2019), Figure 8.3 illustrates Many-

to-Many relationships between all entities. 

 

Figure 8.3: Relationships between entities using the ER Model. 

 

8.2.2   DEPENDENCY BETWEEN MAIN ELEMENTS 

A dependency relationship can be found between two elements whereas a change in one end 

affects the dependent element (Fridenthal et al. 2008). Therefore, relationships between the 

elements of the framework are presented in Table 8.2. The table demonstrates how one 

element corresponds and correlates with other elements in the framework. Although some of 

the relationships cannot be seen easily between some of the main elements, a sort of 

relationship exists and can be identified between two or more sub-elements across main 

elements. 

Source 
Element 

Relation Destination 
Element 

Discussion 

E3 Depends on E1 The provision of sufficient and reliable ICT 
infrastructure and services in HEIs would 
ƛƳǇǊƻǾŜ ǘƘŜ ǳǎŜǊΩǎ ŜȄǇŜǊƛŜƴŎŜ ŀƴŘ ŜȄǇŜŎǘŀǘƛƻƴΦ 
For example, unreliable Internet connection and 
low Wi-Fi coverage in HEIs results in a low level 
ƻŦ ǳǎŜǊΩǎ ŎƻƴŦƛŘŜƴŎŜ ǘƻ ǳǎŜ ŀ /./±[9Φ 
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E3 Depends on E2 Users may lose their confidence with a system in 
which security and data privacy are 
compromised or even is vulnerable. 

E2 Affects E3 A set of operational issues if best managed, will 
ƘŀǾŜ ŀ ǇƻǎƛǘƛǾŜ ƛƳǇŀŎǘ ƻƴ ǘƘŜ ǳǎŜǊΩǎ ŜȄǇŜǊƛŜƴŎŜΣ 
and vice versa. 

E3 Affects E5 It is anticipated that users with a high level of 
confidence, satisfaction, commitment, 
readiness, engagement and intention to use, 
would be more able to mitigate cultural 
influences that may come across. 

E1 Affects E2 Less efforts in ICT infrastructure and services 
could make it worst for an HEI to manage the 
operational environment. 

E1 Affects E3 The provision of a high-speed Internet 
connectivity within HEIs or nationally could 
ǇǊŜǎŜǊǾŜ ŀ ƘƛƎƘ ƭŜǾŜƭ ƻŦ ǳǎŜǊΩǎ ƛƴǘŜƴǘƛƻƴ ǘƻ ǳǎŜ ŀ 
CBCVLE. 

E1 Affects E4 In parallel, efforts must be given to both; ICT 
infrastructure and services and maintaining 
various incentives to attract users to use a 
CBCVLE. 

E1 Affects E5 The spread of collaborative applications, 
especially those intended for education, could 
ŜƴƘŀƴŎŜ ǘƘŜ ǳǎŜǊΩǎ ŜȄǇŜǊƛŜƴŎŜ ŀƴŘ ŎƻƴǎŜǉǳŜƴǘƭȅ 
contribute to mitigation of cultural influences. 

E5 Affects E3 {ƻƳŜ ŎǳƭǘǳǊŀƭ ƛƴŦƭǳŜƴŎŜǎ ŎƻǳƭŘ ŀŦŦŜŎǘ ǳǎŜǊΩǎ 
experience negatively. Gender, for example, 
could be a barrier for some users for 
collaborating effectively or even employing 
some features of a CBCVLE. 

E2  E4 Many sub-elements in one end have an impact 
over the other sub-elements. For example, when 
users are certain about new technology, they 
may be positively confident for any coming 
change. 

E2 Affects E5 Certainty with new technology as well as 
technical knowledge about technologies, for 
example, could positively eliminate the effect of 
some cultural influences such as age, attitude 
and family influence. 

E4 Affects E5 Narrowing digital divide could help some users 
to be aware of new advances in technology and 
eliminate any effect may rise from local customs 
and traditions. 

E5 Affects E4 Localising VLE tools, applications, and resources 
would help to make users more confident for 
change. 

Table 8.2: List of dependencies between main elements. 
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From an HEI perspective, facilitating an efficient Intranet as well as a reliable Internet 

ŎƻƴƴŜŎǘƛƻƴ ǿƛƭƭ Ƴŀƛƴǘŀƛƴ ŀƴŘ ƛƳǇǊƻǾŜ ǳǎŜǊΩǎ ŜȄǇŜǊƛŜƴŎŜΦ {ƛƳƛƭŀǊƭȅΣ ǘƘŜ ǇǊŜǎŜƴŎŜ ŀƴŘ ŘƛǾŜǊǎƛǘȅ 

of collaborative applications in HEIs will provide users with opportunities and also alternatives 

to pursue their collaborative learning and complete related tasks with ease and passion. 

The users on the other hand would be more satisfied and confident when they preserve a 

stable provision of ICT infrastructure and services accompanied by sufficient training and 

knowledge to cope with different tasks and responsibilities. The negative effects of cultural 

ƛƴŦƭǳŜƴŎŜǎ Ƴŀȅ ōŜ ƳƛǘƛƎŀǘŜŘ ōȅ ŜȄǘŜƴŘƛƴƎ ŀƴŘ ŜƴƘŀƴŎƛƴƎ ǳǎŜǊΩǎ ŜȄǇŜǊƛŜƴŎŜ ŀƴŘ ŜȄǇŜŎǘŀǘƛƻƴǎΦ 

 

8.2.3   ICT INFRASTRUCTURE AND SERVICES (E1) 

This element (see Figure 8.4) combines issues related to ICT infrastructure and services such 

as Internet connectivity, devices, training, skills, knowledge, and the availability of 

collaborative tools. This element also indicates the level of infrastructure HEIs have to achieve 

and maintain to provide a service for CBCVLEs. 
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Figure 8.4: (E1) ICT infrastructure and services, issues and relationships. 

Figure 8.4 is made up of four parts as follows: (1) perspectives from national, institutional, 

user and system levels, (2) problems, (3) views and behaviours, and (4) relationships. The four 

perspectives are incorporated from the four entities explained earlier in section 8.2.1. 

Review of the literature and the findings of survey 1 and survey 2 have illustrated the 

importance of the provision of ICT infrastructure and services in HEIs concerning the utilisation 

of a CBCVLE. Karim and Goodwin (2013) emphasise the need for proper ICT infrastructure in 
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educational institutions in order to provide E-learning through cloud computing. The ICT 

infrastructure and services can be classified into three categories as follows: 

1. Internal, which includes for example, networks, computers, software, Wi-Fi and 

Internet access. This also concerns systems used in an HEI including VLE tools and any 

associated training and technical support. Not all HEIs can afford to maintain a 

minimum standard of ICT infrastructure, and therefore, a consortium would be a 

promising solution. OMREN (Al Kharusi 2016; The Research Council 2019) would 

partially provide a shared platform that HEIs can benefit from in regard to ICT 

infrastructure and systems including VLE tools if supported. 

2. External, which represents the national ICT infrastructure and services across the 

country. This category incorporates issues regarding the dissemination of the Internet 

throughout the country and any national effort to decrease the knowledge gap among 

people and cities. In this regard, the government is anticipated to play an important 

role to assure that access to the Internet is available across the country. ISPs also are 

expected to coordinate with the Telecommunications Regulatory Authority (TRA) 

(TRA 2019) to provide a range of Internet services at affordable prices and with special 

attention to students in HEIs. 

3. ¦ǎŜǊǎΩ ǇŜǊǎƻƴŀƭ ŘŜǾƛŎŜǎ ŀƴŘ ǊŜƭŀǘŜŘ ǎŜǊǾƛŎŜǎ ǿƘƛŎƘ ŀǊŜ ŀƴǘƛŎƛǇŀǘŜŘ ǘƻ ōŜ ŎǊǳŎƛŀƭ ŀƴŘ 

supportive part of the institutional and national policies regarding the use of 

information systems. It is the responsibility of the government to initiate a national 

ǇǊƻƧŜŎǘ ǘƻ ǇǊƻƳƻǘŜ ǘƘŜ ŀǾŀƛƭŀōƛƭƛǘȅ ŀƴŘ ŘƛǎǎŜƳƛƴŀǘƛƻƴ ƻŦ ǳǎŜǊǎΩ ǇŜǊǎƻƴŀƭ ŘŜǾƛŎŜǎ ŀƴŘ 

Internet access outside campuses. For example, personal loans can be supported by 

the government at zero profit to help students in HEIs to own a personal device that 

is capable to use a CBCVLE. 

The need for adequate and sufficient training was identified by participants and highlighted 

ōȅ ƭƛǘŜǊŀǘǳǊŜ ŀǎ ƘƛƎƘƭȅ ƛƳǇƻǊǘŀƴǘΦ CƻǊ ŜȄŀƳǇƭŜΣ {ŀƭŀǎ Ŝǘ ŀƭΦ όнллпΣ ǇΦонлύ ŀǎǎŜǊǘ ǘƘŀǘ άa need 

for training programs to go beyond cultural awareness to theoretically based training 

programs that impart skills along with knowledgeέΦ ¢ƘŜ ǘȅǇŜ ƻŦ ǘǊŀƛƴƛƴƎ ǊŜǉǳƛǊŜŘ ōȅ ǳǎŜǊǎ Ƴŀȅ 

be related to their age, and therefore giving more training to older users can overcome some 

barriers related to their acceptance of VLE and related tools (Morris and Venkatesh 2000). 

HEIs should not assume that users are competent and ready to use new technologies (Rossing 

2012). Therefore, HEIs should consider their efforts in training their users and keeping them 

aware of any new technology as well as disseminating technical knowledge among users. 
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Further, an LMS should be able to combine training initiatives into a consolidated and 

accessible web-based platform (Subramanian et al. 2014). 

As identified by a large number of studies (Chang and Wills 2013; CISCO 2012; Educause and 

Nacubo 2010; Gagliardi and Muscella 2010; González-Martínez et al. 2015; Isaila 2014; 

Jalgaonkar and Kanojia 2013; Karim and Goodwin 2013; Leadbeater 2010; Logofatu et al. 

2017; Rimal et al. 2010; Talukder et al. 2010; Vance 2011; Williams 2010; Yadegaridehkordi et 

al. 2015; Zhang et al. 2010), the most popular benefit of optimising a unified collaborative VLE 

among several HEIs is cost sharing. Having joined OMREN, HEIs will benefit from sharing and 

minimising the costs of Internet access and any other related hardware and software (Al 

Kharusi 2016). These benefits will be extended to include purchasing standalone VLE tools, 

licences, annual maintenance, and any integration or incorporation of global cloud 

system/service. 

Main Element ICT INFRASTRUCTURE AND SERVICES IN HEIs IN OMAN 
Dimension: ICT infrastructure and services 
Overview of the 
problems: 

Limited or lack of requirements in regard to ICT in HEIs to run a 
CBCVLE. 

Desired Purpose: Dissemination of proper ICT infrastructure to utilise 
collaborative VLE. 

Sub-Element Discussion Recommendations 

Devices availability Lack of personal computers 
(Desktop/Laptop) with users. 
VLE tools are mostly 
compatible with PCs. 
A delay by students in 
responding to courses 
assignments. 

An HEI should get a reasonable 
number of desktop PCs 
available to their users. The 
proper numbers could be 
judged based on the statistics 
of daily usage. 

Internet connectivity in 
campuses 

Heavy traffic over the 
Internet connection. 
Rolling out email messages 
including attachments to the 
local users using an external 
email host such as Google or 
Microsoft. 
Submitting (and download) 
files and documents to/from 
VLE tools that are hosted 
externally. 

Enhancing the Internet 
connections by employing 
more reliable lines from 
different ISPs. 
IƻǎǘƛƴƎ I9LΩǎ ŜƳŀƛƭ ƭƻŎŀƭƭȅ ǘƻ 
free a huge load from the core 
connectivity. 
Hosting VLE tools locally in 
case the Internet connectivity 
remains slow and unreliable. 

Wi-Fi coverage It does not match user 
expectations or is not 
reliable. It has a low capacity 
to serve a large number of 
users on the campus. 

Renovation of current 
Networking infrastructure and 
employing recent and efficient 
advancements of Wi-Fi 
technologies. 
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Internet service outside 
campus 

Lack of mobile Internet 
coverage with users. 
Low speed or low coverage of 
mobile Internet. 

National ICT strategy should 
encourage extending the 
coverage throughout the 
country. 
ISPs should consider HEIsΩ 
users in their offers and 
promotions. 

Bandwidth and speed of 
mobile data 
subscriptions 

Mobile Internet speed is not 
reliable. 

A national initiative should be 
established to expand mobile 
data coverage all over the 
country. 

Interpretability VLE tools are not fully or 
partially compatible with 
mobile devices or web 
browsers. 
Users have a frustrating 
experience of using their 
VLEs via mobile devices. 

HEIs must adopt the most 
compatible VLE tools with 
mobile devices. 
Working out the current 
packages of VLE tools to meet 
the Interpretability standards. 

Technical support Users complain about the 
technical support provided to 
them. 
Personal devices are not 
ŎƻǾŜǊŜŘ ōȅ I9LǎΩ ǘŜŎƘƴƛŎŀƭ 
support. 

Providing a continuous and 
efficient technical support for 
boǘƘ I9LǎΩ ŀƴŘ ǳǎŜǊǎΩ ǇŜǊǎƻƴŀƭ 
devices. 
 

Storage Users mainly use flash disk 
drives as a primary storage. 
Cloud storage are not 
provided. 

HEIs should provide users with 
efficient cloud storage either in 
local infrastructure or with 
external cloud provider. 

Table 8.3: ICT infrastructure and services. 

CƛǎƘŜǊ όнлмфύ ŎƭŀƛƳǎ ǘƘŀǘ άNot all college campuses have the most reliable Wi-Fi connectionsέΦ 

Lung and Shih (2015) highlights the security measures that Wi-Fi in Universities go through 

mainly represented in several firewalls that perform handshakes to the connections. As a 

result, these security procedures may cause annoying delays to users. According to Veroniiiica 

(2018), range extenders are useless and not recommended to be used in campuses as they 

may slow the Internet down. 

However, this issue can be taken into consideration and may be included in their annual 

upgrade of ICT infrastructure. Moreover, Wi-Fi coverage can be extended to include most of 

the public and popular places such as commercial complexes, tourism attractions, and 

transport stations and means. This can be financially and continuously supported both by the 

government and the private sectors. Further, HEIs need to employ a mechanism which as 

described by Lung and Shih (2015) to allow a device to move smoothly from one access point 

to another as the user move within the campus. Further, άContinual Service Improvementέ ŀǎ 

stated by Lung and Shih (2015) is one of the core missions of Information Technology Services 

(ITS) which will increase the number of Wi-Fi access points periodically. 
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On the other hand, IT departments in HEIs do not provide users with technical support if the 

ƛǎǎǳŜ ǊŜƭŀǘŜǎ ǘƻ ǘƘŜ ǳǎŜǊΩǎ ǇǊƛǾŀǘŜ ŘŜǾƛŎŜ όCƛǎƘŜǊ нлмфύΦ ¢Ƙe users in HEIs reported their lack 

for proper PCs to use on campus. In the same time, they may have issues with their mobile 

devices that receive no response from their HEIs in regard to technical support. However, this 

issue can be tackled through two ways: first, HEIs should enhance the technical support to 

ƛƴŎƭǳŘŜ ǘƘŜ ǳǎŜǊǎΩ ǇŜǊǎƻƴŀƭ ŘŜǾƛŎŜǎΦ {ŜŎƻƴŘΣ I9Lǎ Ǉŀȅ ƳƻǊŜ ŀǘǘŜƴǘƛƻƴ ǘƻ ŀǎǎǳǊŜ ǘƘŀǘ ŜǾŜǊȅ ǳǎŜǊ 

can find a proper PC to use on campus. Both solutions still have an impact if a single one is 

planned individually and not accompanied with the other option. HEIs may need to promote 

ǘƘŜ ǳǎŜ ƻŦ ǇŜǊǎƻƴŀƭ ƳƻōƛƭŜ ŘŜǾƛŎŜǎ ǿƘƛŎƘ ǊŜƳŀƛƴ ŀ ǳǎŜǊΩǎ ǇǊƻǇŜǊǘȅ ǘƘŀǘ Ŏŀƴ ōŜ ǳǎŜŘ нпκт 

whenever needed. Thus, supporting the second option will not assure a continuous use of VLE 

tools as the students, for example, will take more time responding to their teachers due to 

the lack of proper devices to use, and, subsequently, some deadlines may be missed. 

In regard to security and storage, users in HEIs may be provided with sufficient cloud storage 

to replace the ordinary removable drives which may imply threats to computers and data. 

¦ǎŜǊǎΩ ŎƻƴŦƛŘŜƴŎŜ ǿƛƭƭ ōŜ ŀŦŦŜŎǘŜŘ ƛŦ ǘƘŜǊŜ ƛǎ ƛƴǎǳŦŦƛŎƛŜƴǘ ŦƭŜȄƛōƭŜ ŀƴŘ ŜŦŦƛŎƛŜƴǘ ŎƭƻǳŘ ǎǘƻǊŀƎŜ 

within the HEI. However, the provision of cloud storage will imprƻǾŜ ǳǎŜǊΩǎ ŜȄǇŜǊƛŜƴŎŜ ŀƴŘ 

eliminate threats of viruses distributed unintentionally by users through using removable 

storage devices. Users are expected to be more familiar with cloud storage and its potentials 

benefits and features that can contribute to their education. 

In regard to accessing VLE tools, it was indicated that there are some difficulties the users in 

HEIs are experiencing when accessing their VLEs. These obstacles refer to the lack of 

appropriate devices needed for access. They are also referred to compatibility issues of those 

ǘƻƻƭǎ ŀƴŘ ŀǇǇƭƛŎŀǘƛƻƴǎ ǿƛǘƘ ǳǎŜǊǎΩ ŘŜǾƛŎŜǎ ŀƴŘ ǘƘŜ ŘƛǾŜǊǎŜ ǿŜō ōǊƻǿǎŜǊǎΦ ¢ƘŜ ŜŀǎŜ ŀƴŘ ǿƛŘŜ 

accessibility of VLE tools should be taken into consideration by HEIs as this issue can affect the 

utilisation of a CBCVLE. The participants indicated their preference to use their mobile devices 

to access VLE tools, but they raised issues regarding the interoperability of their VLEs. Such 

issues can be mitigated by implementing VLE tools through cloud computing technologies 

which perceive the feature of interoperability as asserted by several researchers (Cunsolo et 

al. 2010; Jin et al. 2010; Valcheva et al. 2015).  
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8.2.4   OPERATIONAL ENVIRONMENT (E2) 

 

Figure 8.5: (E2) Operational environment, issues and relationships. 

The analysis of data collected in this research (see chapters 5, 6 and 7) indicated challenges 

and concerns that may affect the utilisation of a CBCVLE. The issues in respect of the 

operational environment mainly relate to: VLE tools, HEIs, users and ICT across the country. 
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Figure 8.5 which consists of four parts illustrate this. In this figure, (1) perspectives from 

national, institutional, user and system levels, (2) problems, (3) views and behaviours, and (4) 

relationships. The four perspectives are incorporated from the four entities explained earlier 

in section 8.2.1. 

In regard to VLE tools, the current ICT infrastructure, especially the instability of Internet 

ŎƻƴƴŜŎǘƛƻƴ Ƙŀǎ ƴŜƎŀǘƛǾŜƭȅ ŀŦŦŜŎǘŜŘ ǘƘŜ ǳǎŜǊǎΩ ǾƛŜǿǎ ŀōƻǳǘ ŜƳǇƭƻȅƛƴƎ ±[9 ǘƻƻƭǎ ƛƴ ǘƘŜƛǊ 

education. Users are spending more time than expected to complete online tasks. Moreover, 

the VLE tools are not integrated with other information systems in the institution. This may 

require more efforts and time consumed by users dealing with multiple user accounts and 

systems. As mentioned in the previous section, HEIs would be able to overcome the issue of 

slow of Internet connectivity either individually or in a consortium (such as joining OMREN). 

Additionally, by adopting cloud computing, HEIs would be facilitating the integration of a 

CBCVLE and other information systems. This can be achieved by customising the new tools 

and applications to be much easier and accessible to communicate with other systems and 

apps inside an HEI. Other issues such as data privacy and security can be resolved by 

employing more efficient security measures to minimise any related risks to a minimum. Also, 

hiring expert cloud providers would help in this regard. In addition, more training and 

information given to users may decrease their concerns about these issues. The participants 

indicated that they are not aware of regulations, manuals or even published guidelines for the 

utilisation of their VLEs. This brings the importance of establishing such regulations and 

guidelines and offer them online to users as Wang and Huang (2016, p.637) confirm that 

άstrategies for students engaging in the multi-user mode should be consideredέΦ Lƴ ŀŘŘƛǘƛƻƴΣ 

the implementation of a CBCVLE through cloud computing will resolve issues highlighted by 

the participants. These are: lack of accessibility, slowness, interruption, complexity of design 

and integration, and the incompatibility with devices and web browsers. 

Regarding HEIs, it was revealed that many HEIs are self-centred in terms of employing or 

hosting VLE tools and collaborative education. This indicates that some HEIs have their own 

individual VLE tools or some may not have such system. Collaboration between HEIs would be 

the promising solution that will bring the potential benefits to all members. Hence, a CBCVLE 

can enhance the collaborative environment between HEIs by facilitating unified VLE tools that 

can be shared. Also, it was revealed that some HEIs have lost control over their shared VLE 

tools to the extent that their utilisation is affected. However, establishing a consortium by a 

group of HEIs should be managed appropriately and equipped with professional experts and 

management to maintain a stable environment. It was also mentioned that there are no 
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demands or pressure from upper administration in HEIs to employ VLE tools. Additionally, the 

high load in timetables for both teachers and students may perform a barrier to use such tools. 

There is the perception that there is a steep learning curve for learning how to use the tools 

and there is not enough time available due to the high load in timetable. However, HEIs may 

introduce the utilisation of VLE tools by teachers into the annual evaluation. Therefore, the 

study recommended that HEIs allocate free times in the timetables enabling them to use VLE 

tools during the day. 

In regard to users, this research highlights the increasing demand for training programs for 

users as well as the technical knowledge about new technologies. It should be noted that the 

more knowledgeable and aware of technologies the users are, the more confident they are to 

use them in their education. It is important to note that providing an effective training in the 

beginning of the implementation of a CBCVLE is essential. This is asserted by Krechowiecka 

(2003) who states that training is an essential aspect for an institution to consider when 

procuring a VLE. 

It was also indicated that the number of computers in campuses are not sufficient, while a 

large number of users (mostly students) lack such devices at homes. The government in 

cooperation with private corporations can establish a national program for subsidising 

students in HEIs to have their own computers. However, the adoption of cloud computing into 

a CBCVLE would assure its compatibility with mobile devices to the extent that students may 

not need computers to use it. This also necessitates the provision of mobile applications that 

facilitate the access and use of VLE tools. 

In regard to ICT, it was pointed by the participants the lack of Internet connectivity remains 

problematic to users. They relate this issue with the abandonment of using VLE tools as their 

confidence of local ISPs is low, and therefore they cannot depend fully on their services. The 

government should deal mainly with the issue of coordinating with the ISPs. It was mentioned 

by cable.co.uk (Cable 2019) (see Chapter 3) that Oman was ranked 173rd for the prices of 

mobile data. Thus, TRA should be involved to reduce the prices of Internet plans for homes, 

HEIs and individuals (users in HEIs). This should be considered a national project which aims 

to disseminate Internet access across the country at affordable tariffs and reasonable speeds. 

¢ƘŜ ǊŜǎŜŀǊŎƘ ŦƛƴŘƛƴƎǎ ƘƛƎƘƭƛƎƘǘŜŘ ǘƘŜ ŜŦŦŜŎǘǎ ƻŦ ǳǎŜǊǎΩ ǊŜǎƛǎǘŀƴŎŜΣ ƭƛƳƛǘŜŘ ǘŜŎƘƴƛŎŀƭ ƪƴƻǿƭŜŘƎŜ 

of users, and uncertainty with new technology. Therefore, it should be noted that the more 

training and information is provided to users, the less resistant for using a CBCVLE. Figure 8.6 

illustrates ǳǎŜǊǎΩ ǾƛŜǿǎ ŀōƻǳǘ ǳƴŎŜǊǘŀƛƴǘȅ ǿƛǘƘ ŀ /./±[9Φ 
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Figure 8.6: Users' views and their uncertainty about a CBCVLE. 

 

 

8.2.5   USER EXPERIENCE AND EXPECTATIONS (E3) 

¢ƘŜ ŦƛƴŘƛƴƎǎ όǎŜŜ ŎƘŀǇǘŜǊǎ рΣ с ŀƴŘ тύ ƘƛƎƘƭƛƎƘǘŜŘ ǘƘŜ ƛǎǎǳŜǎ ǘƘŀǘ ǊŜƭŀǘŜ ǘƻ ǳǎŜǊΩǎ ƛƴǘŜƴǘƛƻƴ ǘƻ 

use, application of cloud computing in education, perceived benefits, user satisfaction, and 

ǳǎŜǊΩǎ ŜȄǇŜŎǘŀǘƛƻƴǎΦ {ŜǾŜǊŀƭ ƛǎǎǳŜǎ ǿŜǊŜ ŦƻǳƴŘ ǘƻ ƘŀǾŜ ŜŦŦŜŎǘǎ ƻƴ the use of a CBCVLE as shown 

in Figure 8.7. The figure is made up of four parts as follows: (1) perspectives from national, 

institutional, user and system levels, (2) problems, (3) views and behaviours, and (4) 

relationships. The four perspectives are incorporated from the four entities explained earlier 

in section 8.2.1. 
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Figure 8.7: (E3) User experience and expectations, issues and relationships. 

The lack of collaborative culture among students was revealed by the research to have an 

effect on the use of a CBCVLE. ¦ǎŜǊǎΩ ŜƴƎŀƎŜƳŜƴǘ ƛƴ ŎƻƭƭŀōƻǊŀǘƛǾŜ ŀŎǘƛǾƛǘƛŜǎ ǎƘƻǳƭŘ ōŜ 

considered by HEIs either locally or between HEIs in Oman. Wang and Huang (2016, p.637) 

ǎǘŀǘŜ ǘƘŀǘ άtraining and problem-solving assistance are helpful to familiarise studentsέ ǿƛǘƘ 

computer-supported collaborative learning. However, some HEIs were found to have a sort of 

collaborative activities that can be categorised as the distribution of course materials and 

exams preparation between teachers delivering the same course. 

The research also articulatŜŘ ƛǎǎǳŜǎ ǊŜƭŀǘŜŘ ǘƻ ǳǎŜǊǎΩ ŎƻƴŦƛŘŜƴŎŜΣ ƛƴǘŜƴǘƛƻƴ ǘƻ ǳǎŜΣ ŎƻƴǘƛƴǳŀƴŎŜ 

intention, encouragement, engagement, competence, commitment, and satisfaction. The use 
























































































































































































































































