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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 
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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. 
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¶ 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) 
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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. 

 



30 
 

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). 
















































































































































































































































































































































































































































































































































































































