Bournemouth
University

A CloudBasedCollaborativeVirtual Learning Environment

for the Higher Education Institutions the Sultanate of Oman

MohammedNasserAl Hajri

Submitted in accordance with the

requirements for the degree of Doctor d?hilosophy

Bournemouth University

Faculty of Science and Technology

January2020



COPYRIGHT
This copy of the thesis has been supplied on condition that anyone who consults it is
understood torecognise that its copyright rests with its author and due acknowledgment must

always be made of the use of any material contained in, or derived from, this thesis.



ACKNOWLEDGMENT

KMI,.UI /

"IN THE NAME OF ALLAH (THE GOD) THE MOST GRACIOUS MEROZ6SI

Firstly, all praise, honour and glory to my Lord; ALLAH, for His richest grace and mercy for the

accomplishment of this thesis.

It has been a great challenge and a very useful experience being a PGR researcher at
Bournemouth University. | haveebn always surrounded by colleagues and scholars whom
knowledge, experience and continuous support helped me to achieve the aim of this fabulous

journey.

Secondly, | would like to express my deep appreciation and thanks to Professor Reza Sahandi;
my firstsupervisor, and Dr David John; my second supervisor, for their valuable comments,
positive feedback, great support and continuous guidance throughout my research period to

achieve this successful moment.

Thirdly, special thanks and recognition are convegeaay family for their substantial support

and prayers during my PhD study. | am grateful to my mother for her daily calls and spiritual
prayers and wishes to succeed in my study. A special thank you enclosed with love to my
beloved wife for her patiencand support and for being a source of inspiration during my PhD
study. Many thanks to my sons and daughter for their patience either being living in Oman or
accompanying me in the UK. My appreciation and remembrance to my father who passed

away in 2014. Tik achievement is dedicated to his beloved soul.

Fourthly, many thanks to the Ministry of Higher Education, Oman, for supporting me
financially during my study. | also thank all the participants who took a part in any survey or

interview and facilitated apissue in regard to my study.

Fifthly, 1 would like to thank my friends who were very helpful and supportive during my PhD
study. Specifically, | would like to thank Dr. Hamoud Al Hashmi and Dr. Ghassan Al Mamari for

their great support and attention.

Lag but not least, thank you for those who made our life here in the UK easier and pleasant.

My family and | really have enjoyed our stay in Bournemouth for three and so years.



AUTHOR'S DECLARATION

| declare that the work in this thesis was carried outgtordance with the regulation of
Bournemouth University. The work contained in this thesis is the result of my own
investigations and has not been accepted nor concurrently submitted in candidature for any

other award.

| declare that while registered ascandidate for the research degree, | have not been a
registered candidate or enrolled student for another award of the university other academic

or professional institution.



ABSTRACT

Advances in cloud computing have made it possiblectdlaborative 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 challengied concerns that limit or even prohibit the use of

a cloudbased collaborative virtual learning environment (CBCVLE). More specifically, this

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

A mixed methods research approach adopted which includes a preliminary study, a
questionnairebased 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,H(0 2 LISNI GA2Yy | € SYGANRYYSYyGs 0600
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 resotces in some higher education institutions for establishing their own ICT
AYFINI a0 NHZOGdzNBad® a2NB2@3SNE GKS FAYRAYyIa KAITKE A
for utilisation of CBCVLESs. Regarding the operational environment, a wide range ahsonce

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 classifiedivators 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
dzZASNEQ LI NIAOALIINR2BO& P OKEI @aZNIRENEAS FAYRAY A
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 cloudased collaborave environment.The framework aims to mitigate

issues and factors influencing low utilisation and the acceptance of CBCVLEs.
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CHAPTER1: INTRODUCTION
11 BACKGROUND

Anirtual learning environment (VLE)increasinglgeen by higher education institutions (HEIS)

as an essential support to academic programs as well as the collabaatirenment. 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 othe@dhandividual initiatives have been
applied but with issues surrounding the utilisation. Very few HEIs have allocated their
resources to implement and use a unified VLE whichhsuse based and a purely traditional.
However, it is anticipated that theisers 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 whigre 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 sggpraty
desirable by organisationthroughout 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
applicatbns to stakeholders. Examples of successful implementations across the world are
stated by literature such as Seattle cloud (Cappos et d@9)2Mrexel University cloud
(Educause and Nacubo 2010) and BlueSky cloud (Dong2€108.Vrable et al. 2012) #t
illustrate better alternatives to local data centres for more efficient, scalable, reliable, secure,
and costeffective services (more potential benefits are outlined in secBdh4).

The gradual growth of mobile devices as well as the ubiquitous broadband Internet
connectivity will shape the delivery of educational services as reflected Titoomb (2016)

who states that websites become more visited througiobile 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 everevent any type of this utilisation. In this regard,
several factors including technical, organisational, environmental can be best directed to
SYKEYyOS FyR FIOAfAGIGS AyadAadddiaizyQ aSNBAOSA®
HEIs would make massisavingsn their software and hardware wgpade budgets as well as

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



hosting VLEs such as Blackboard (Blackboard 2017) or Moodle (Moodle 2017), access to
courses, exams, tests, homework and proje@@ong et & 2009 cited by Isaila 2014)
However, most cloudhased 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 cotext, several cloudbased 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) @ofitware as a Servic&gayfor education (Ahmed 2015;
Chad |'yR 2Affa&d wHnmoT CSNYyOIFyRST SG Ffd® HamMHT Yd:
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 otkr 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 spreadtifem
devices would encourage and enhance the utilisation of cloagked 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 dutliffgrent 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 26QIBudsis another
national project based on clousdmputing technology to offer a shared infrastructure for all
Omani public agencies and institutions to publish theseevices (AlIRahbi 2015; ITA 2016a;
ITA 2016c; ITA 2016d; e.oman 2016).

However, statistics of 2018 showed that Oman ranked 173 in glolohlile data pricing
conducted bycable.co.uk with an average 6f8.37 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. Moreovérmp@blic and private HEIs spend about

6 million Omani Riyal (equal £312 million) per year for Internet service and library services
subscriptiong Al Kharusi 2016 Similarly Al Kharusi (201@)ighlights the high cost of 570000
Omani Riyal (equal t6-1.14 million) that one HEI in Oman is paying annually for 34 Mbps
Internet access. This is regardless of 124000 Omani Riyal (edu248000) paid by the same

HEI for annual maintenance and systs 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.



2015). This is besides several features thatextremely 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 experienBwgeney et al. 2008), lack of
incentives, lack of training, lack of support and lack of knowledge shi@amgro 2016)lack

of connectivity Group (2017). Further challenges and concerns are identified by Doelitzscher
et al. (2011) to include security, ipacy, 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 iofsideration 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 influensegh 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 Gsparséctior2.5in Chapter 2).

This research critically assesses the current ICT infrastructure andb@Esad collaborative
initiatives used in Universities and Colleges in Oman and attempt to explore the existing VLES
in HEIs in O@amn. 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 HElIs in the Sultanate of Oman to enable sharing resuirces
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. Sgcomdist 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 contexplies 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 Omaaisd kgl 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 framelwdor 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



implemented in this environment. Moreover, challenges andaerns 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 ke 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 interdisciplinary, it is anticipated that these issues may be suitablee 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 provideacise definitions for most important

terms used within this thesis. Further definitions and explanations are providétapter2.

Virtual Learning Environment (VLBgicates the provision and support of education through
electronic mediums and it mdstincorporates wetbased applications that allow interaction

and communication between users.

Collaborative VLEepresents the environment with which users are effectively collaborating
online either locally in an HEI or nationally (or even globally) otitler users in other HEIs.
Users or HEIs are provided with electronic tools that promote and facilitate collaboration and

sharing resources.

CloudBasedrefers to any application or service that is delivered to users thrahglcloud
computing technologs which are scalable, flexible, shared computing resources and also

compatible with different platforms and devices using Internet.

Local cultureRS G SNX¥Y Ay Sa | aSd 2F @ ftdsSax o0StASFaxz
embraced by local people across@untry 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

mainlyrelates tothe Omani culture.

O dz



1.3 RESEARCH AIM

To develop a framework for a CBCVLE for HEIs im@nthto 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 RESEARRH 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 armmpted by incorporating cloud
O2YLJziAy3d GSOKy2f23ASa IyR LWL AOLIGAZ2yad | SyO
habits and the way of providing learning and educational services would be mitigated. It is
noteworthy that the current VLEs are not clebdsed 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 VLESs for collaborative activities.

The research will propose a frawork to overcome the challenges and concerns for a
collaborative VLE for HEIs in Oman using cloud computing &®el.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 problenaways
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:

9 Collaboration
0 Between users
0 Between institutions
o0 With other entities and individuals
1 Opportunity for shared resources between individuals and institutions
0 Collaborative academic environment
o Courses Materials
o Computing resources
o Storage
o Open source software
9 Limited/No utilisation of cloud computing



=4 =4 =4 4 -4 -4 4 -4 -4 -8 -4 -8

Limited /No utilisation of cloudbased applications

Existing VLEs are not clebdsed

Higher cost of traditional ICT solution

Current VLEs are not usedftdl 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

O9EGSYRAY3I dzASNBEQ SELISNRSYyOS
Promoting incentives in education

Effects of local culturen collaborative VLE

Mitigation of cultural influences

Tablel.1: Research problems arbportunities.

Hence, the research objectives are

1.

N

4.

N o

©

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 hadiiitising cloud computing in VLES.

To investigate the IT infrastructure and clebidsed collaborative initiatives currently

in use in the HEIs in Oman.

To explore the existing CBCVLEs in HEIs throughout the world.

To identify and evaluate the constraintsat would limit the use of CBCVLE for HEIs in
Oman.

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

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

To analyse and compare top ranked VLEs and selecintbst suitable one for
illustrative purposes in terms of clotlwhsed collaborative environment.

To develop a framework and a prototype for a CBQ¥bEIp HEIs to mitigate related
effects and to promote the use &@BCVLE.

To test and evaluate the framewloand the prototype.



15 RESEARCH QUESTIONS

The main questions addressed in this study are:

1. To what extent ishe existing ICT infrastructure and services able to support CBCVLEs
in Oman?

2. What is the extent of the application of collaborative VLES in HE)sian?

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 cibaded collaborative
environment in Oman?

5. What are the features of this CBCVLE that make it suitable édriEls 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 opended questions, interviews within@eliminarystudy, and review of
VLEs published in the official websites of HEIs in Oman. A qualitativey ssimonducted 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 examinihg 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 indigtes 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. Tésearch

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 concesrthat may affect the utilisation of a CBCVLE i iHEDman. The
NE&SINDK SEIFYAySa 19LQa OFLIoAfAGASE 2F AGa

services by which HEIs would have a gateway for their VLES services, systems and applications.



Finally, the research, which focuses primarily on Ondanglops and proposes a framework

for a CBCVLEdbes not mainly depend on a specific currently used VLE, but instead combines
the collaborative features of the most commonly used VIOBe framework will be of an
immense value to the academic communitiyfaculty 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 agptance of a CBCVLE in HEIs in Oman.

Figurel.1 summarises the research gaps analysis from four different perspectives: theoretical,

empirical, Omani context, and VeBvironment aspects.

- The framework is SUbJS_Ct to empirically

1 - Limited researches in the Omani context be tested by practitioners

- o VLE Environment - -
1 = Limited studies in the context of the ! - The framework may be modified to suit

i developing countries : : another developing country

ya S —
. { - \|
, L /
Omani Context  ---- ResearchGaps ._...  Theoretical
' ( )
@ . 4
\ — a
T — 1
] 1
1 1
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, .
; H - No frameworks found for cloud-based
H H .« s collaborative VLE
- Few mixed methods approaches _ - Emplrl ca'

! - No similar solution explained in literature

Figurel.l: Research Gaps.

Therefore, the contribution of the study is:
1 A conceptual framework to assist HEIs to realise challenges and factors that may be
crucial for users to accept anse a CBCVLE.
91 To contribute towards filling the empirical gap in the literature.
1 Toinvestigate issues in the Omani context that have not been explored. These issues
include butare not limited to the use of cloud computing in HEIs, current ICT

infrastructure and services, VLES, collaboration in education.



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

from using collaborative VLEs.

1.8 SIGNIFICANCE OF THE STUDY

This study employs a mixed methods approach to investigatees that relate to what causes
users to be hesitant or even not to utilise VLE tools. The rational for choosing Oman for this
context:
1 The limited published research about cloud computing, VLE, collaborative learning,
and culture.
1 Applications of cloudomputing in education in HEIs in Oman are ambiguous and not
yet revealed.
1 Collaborative VLE in Oman has not been given a focus on literature.
1 The investigation of challenges in general and cultural influences in particular would

provide HEIs and researaiseanexcellentframework of the concepts.

Thus, the significance of the study can be concluded as follows:
T Itis anticipated to provide a valuable contribution by relating theory to practice and
developing a framework for effective implementation and a$& CBCVLE.
T ¢2 SELX 2NB dzaSNRQ PASs6a 6AGK 6KAOK AYLINROGSY
can be outlined for HElIs.
1 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 employintp4ate technologies.
Applications of cloud computing technologieave attracted the researcher to investigate
various issues and relate them to such advancements. Collaborative VLE, as well, had a portion
from the everchanging technologies to support education.

The researcher believed that by proposing a frameworlkCIBCVLE, HEIs in Oman will be able

to tackle various issues and influences to attract their users to employ tools and applications



in a sustainable manner. There is also a motivation to increase research and studies

concerning the Omani context.

1.10 THESIS STRUCTURE

Chapter Twasynthesises the background of this muisciplinary research from literature.
The chapter articulates definitions, facts and theories associated with the related disciplines.
A special attention was given to cultural influesadhat may have an impact on the extent to

which the users accept and use a CBCVLE.

Similarly,Chapter Threeutlines with details the previous studies and researches concerning
CBCVLE as well as the related concerns and challenges. Additionally, ightsgtiie

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

Chapter Foupresents the research methodology used in this study including mixed methods
used to answer the research questions. It explains all resesretmods 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 prded.

Chapter Fivgrovides an analysis of survey 1 which comprises mostly quantitative questions
as well as some opesnded questions. ICT infrastructure and services of HEIs in Oman were
explored as well as the use of cloud computing, collaborative @mvient, and the potential
features of CBCVLE.

Chapter SIRA 8 Odzaa4Sa GKS lylrfeara 2F (GKS ljdza ftAGrGABS
reflect their views regarding several aspects that relate to the research topics. This chapter

presents four themess 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 paraairaft version of the findramework whichwill

be enhanceandfurther explained irChapters.

Chapter Sevenovers the cultural influences which is classified as the fifth theme revealed
FNRBY &dzZNBSeé wHd /dzf GdzNF £ A&aadzsSa oSNBE ARSYOGATFAS
relation to the supprted literature. This chapter represents the second pai dfaft version

of the finalframework which will be also additionally discusse€apters.
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Chapter Eighsummaries the framework for a CBCVLE. The framework consists of five main
elements whih 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 Nineoutlines 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 Teremphasises a critid 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 suklements.

Finally,Chapter Elevenoncludes the thesis findings and outlines recommendations for HEIls
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
FIOU2NAES OKIffSyaSas O2yOSNyasz FyR AaadzSa GKI G
a CBCVLE. This chapter presented an introduction to topics related fioctie 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 acceptancetof\ set of objectives were defined to be

achieved by this research as well as six questions tansgvered throughnvestigation A

conceptual frameworks proposedas the main contributiomo knowledge amonst others.
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CHAPTERZ: 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 aH®BIsgn Oman

is investigated. The chapter also includes general introduction about Oman, as well as, the
current situationin respect of utilisation of cloud computing in the country and the HEIs. The
chapter concludes with cultural influences arsues 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 facilitéhen 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 featureschoharacteristicsThe 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 af 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 collabwratearning
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 amongnynrepresenting
determinants of every definition. The next secti¢h2.1) as well as other2(3.1and2.5.2)

give precise definitions to the related terms as they are widely adopted by researchers.

12



2.2 CLOUD COMPUTING CONCEPT
2.2.1 DEFINITIONS

Cloud computing has been a controversial issue and it has been discussed extensively by
NBaSI NOKSNBE® ¢KS DI NIy S NIstpeNaBcdmputiKg-whereRs&midley SR G K S
and elastic |Frelated capabilities are provided aservice to external customers using Internet

technologies O DI NIYSNJ HaAamMAnX LIOPHO D

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

'y 2 iKSN R®FdicgmpitingRis/aypayer-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 provideagitert o6 a St f | yR
Grance 2009, p.8).

An early example of the cloud computing model was geetJS SNJ 0t Ht 0 AY Mdhna &k
computers were used to provide decentralized storage and processing capabilities with the

availability of single domain serveier 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 claud computing (Buyya et al. 2018nportantly, some researchers emphasise other

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

Virtualization, and Autonomic Computingogofatu et al. 2017Zhang et al. 2010).

2.2.2 CLOUD COMPUTING LAYERS

Cloud computing has multiple desirable and essential characteristics suckdasnamd seH
service, resource pooling, rapid elasticity, (measured servicelapggu-go pricing,
(Marinescu 2009; Williams 2010; CISCO 2012) and metadbrk access (Williams 2010)
Williams (2010) defines a simple thrsger pyramid model of cloud computing; First,
Infrastructure which is the lowest layer that includes the physical hardware such as
processors, storage, networks, etc. Second, Platfavhich is purposéduilt software
development environments and consists of an operating system environment for running
development tools. Third, Software that includes a wide range of-bad®ed applications

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

The hardware layer, (2) The infrastructure layer1t3 platform layer, and (4) The application
layer(Zhang et al. 2010)

The vast majority of researchers and papers agree that Infrastreicis a Service (laaS),
Platform as a Service (PaaS) and Software as a Service (SaaS) are currently employed as
business modelsiélivery models/layerdpr Cloud Computindg3uyya et al. 2013; CISCO 2012;
Curry and Laws 2016; Jin et al. 2038lgaonkar fad Kanojia 2018 Y dzNBf 2 @A 6 S
Lakshminarayanan et al. 2013 Roux and Evans 2011; Marinescu 2&L®an 2010; Rimal

et al. 2010; Williams 2010; Zhang et al. 20The latter can be divided into three suipdels:
sub-categories: Computing asService (CaaS), Storage as a Service, and Database as a Service
(DaaS) (Chen et al. 2010).

A shared laaS 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 Hid.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. 20083SCO 2013dalgaonkaand Kanojia 2013in et al. 2010;
Lakshminarayanan et al. 2013; Marinescu 2013; Williams 2010; Zhang et alagfs®jhat

cloud computing deployment models are as follows: private cloud, public cloud, community
cloud, and hybrid cloud. In public ckhuresources, 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 resourceand services are utilised from two sides (Jin et al. 2010). As illustrated in
Figure2.1, Cunsolo et al. (201Q)ropose a homogeneous clouds scenaxiosere 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 &tEIsubject to one

authority (Ministry of Higher Education). Public clouds services can be incorporated as well.
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Figure2.1: Anticipated clouds for the Cloud@Home Scenario (Cunsolo et al, RBLO

2.2.4 CLOUDCOMPUTING BENEFITS AND CHARACTERISTICS

Williams (2010) categorizes benefits of cloud computing under four categories as follows: (1)
financial (payper-use IT, operational expenditure and reduced IT management costs), (2)
technological (rapidly scalableroputing 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) benéi.

In regard to education context, &loube et al. (2010) assert that cloud computing would
deliver lowcost solution for HEIs and their community membédvareover, NIST declares
other common characteristics of cloud computing: (1) Massive scale, §2ieRecomputing,

(3) Homogeneity, (4) Geographic distribution, (5) Virtualization, (6) Service orientation, (7)
Low cost software, (8) Advanced secu(ityilliams 201Q)

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 inTable2.1 below.

Benefit Reference

Cost savingslowers capital and (Chang and Wills 2013; CISCO 2012; Educause and
Nacubo 2010¢Gagliardi and Muscella 201Gpnzalez
Martinez et al. 2015; Isaila 2014; Jalgaonkar and
Kanojia 2013; Karim and Goodwin 2013; Leadbeater
2010; Logofatu et al. 201Rimal et al. 2010; Talukder
etal. 2010;Vance 2011; Williams 2010;
Yadegaridehkordi et al. 2015; Zhang et al. 2010)

total IT costs
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Ease of implementation

Less management overhead

Flexibility (Elasticity)

Scalability

Mobility and Ease of Access

Risk Reduction

Redeployment of staff
Focusing on core competencie
Sustainability

Efficiency

Increased availability

Enhance quality of service

Share the load and resource
(Resource Pooling)

Ondemand sekservice

Promotes standardization
Simplifies  (Simplicity) an
optimizes IT

Protection of the environmen
by using green technologies
Fault tolerance

Agility

Collaboration

Usability

Measured service

(CISCO 2012; Williams 2010; Yadegaridehkordi et al
2015)
(Luna and Sequera 201\®/hite et al. 2009)

(Chang and Wills 2013; CISCO 2012 Cunsolo et al. :
Educause and Nacubo 2010; Gagliardi and Muscella
2010; GonzaleMartinez et al. 2015; Isaila 2014; Rim:
et al. 2010; Talukder et al. 2010; Williams 2010;
Yadegaridehkordi etla2015)

(Buyya 2013; CISCO 2012; Educause and Nacubo 2
GonzaleaMartinez et al. 2015; Hew et al. 2016a; Jin ¢
al. 2010; Logofatu et al. 2017; Valcheva et al. 2015;
Williams 2010; Yadegaridehkordi et al. 2015; Zhang
al. 2010)

(Gagliardi and Muscella 2010; Gonzé&iéartinez et al.
2015; Isaila 2014; Jalgaonkar and Kanojia 2013;
Leadbeater 2010vitkar 2012:Yadegaridehkordi et al.
2015; Zhang et al. 2010)

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

(CISCO 2012)

(CISCO 2012)

(CISCO 2012; Yadegaridehkordi et al. 2015)
(Chang and Wills 2013; Pamieri and Pardi 2010)
(Cunsolo et al. 2010; Isaila 2014; Logofatu et al. 201

(Chang and Wills 201Bamieri and Pardi 2010; White
et al. 2009
(Chang and Wills 2013adegaridehkordi et al. 2015)

(CISCO 2012; Educause and Nacubo 20big et al.
2009;Williams 2010; Yadegaridehkordi et al. 2015)
(Educause and Nacubo 2010)

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

(Antonopoulos and Gillam 2010; Cunsolo et al. 2010
Jalgaonkar and Kanojia 20Rmal et al. 2010;
Talukder et al. 2010¢itkar 2012

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

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

(Gilbert and Austin 2010; Gonzaletartinez et al.
2015; Jayasena 201%/hite et al. 2009;
Yadegaridehkordi et al. 2015)
(Yadegaridehkordi et al. 2015)

(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; Valche
et al. 2015)
Reliability (Cunsolo et aR010; Gonzalekartinez et al. 2015;

Talukder et al. 2010)

Table2.1: Potential benefits and characteristics of cloud computing as identified by researchers.

These benefits listed above are relevant for the requirersesita CBCVLE environment. As
seen inTable2.1, cloud computing technologies provide an enriched environment by which a
collaborative VLE can truly lfecilitated 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 accesigmand sekservice, ad
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 supporirteducation.

2.2.5 EXAMPLES OF CLOUD SERVICES

Cloud computing providers such as Amazon, Google, IBM, Microsoft and Sun Microsystems
have established cloudased data centres all over the world to offer a flexible service delivery
where users have no knowledgdout the entire infrastructure (AZoube 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 cléhased applications such as Microsoft Office (Word, Excel
and Access DBMS), YouTube, Google Docs or any othebagsa application (Aoube 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 WeleServi
(Lakshminarayanan et al. 2013).

The list of clouebased applications and services is considerabbble 2.2 shows some
examples of public cloud services that are available for use by individuals and insti{@fions
Zoube et al. 2010; Apple, 2017; Arpaci 20CBen et al. 2010; Curry and Laws 2016; Denton
2012;GonzaleaMartinez et al. 20154ew et al. 2016a;d_Roux and Evans 2011; Logofatu et

al. 2017;Luna and Sequera 2015; NDG 201%Els could utilise and incorporate these tools
into their learning and teaching activities for better performance in delivering their

educational services.

17



Vendor Service Details Delivery Model

Amazon  Amazon Web Delivery of infrastructure services laaS
Services
Microsoft  Azure Provision of cloudbased PaaS
development environment for
developers
Microsoft OneDrive Cloud storage service SaaS
Google Google Docs Cloudbased applications SaaS
Dropbox  Dropbox Cloud storage service SaaS
Google Google App Engine Cloudbased applications PaaS
environment
Microsoft  Office 365 Cloudbased applications SaaS
Google Google Docs Cloud storage service SaaS
Apple iCloud Cloud storage service and devices SaaS
synchronisation
NDG NETLAB+ 9y KIFIyOSR Sy @ANRY SaaS

exercises with handsn training

Table2.2: Examples of public cloud services.

2.2.6 CHALLENGES/CONCERNS FOR UTNING 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 evendes 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 computinitkar (2012) andlalgaonkar and
Kanojia (2013) identifigsues in this context as follow&) not all applications run in cloud, (2)
risks related to data protection and security, (3) organizational support, (4) dissemination
politics, intellectual property, (5) securignd 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/lackmérnet can affect work methods.

It should be noted thaseveral 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 Standarg&) Control (Loss of Contrpf#) Perfomance

(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 withhbuse and Existg 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; Ydhmatbng and Essandoh 2014).

According to IDC (2009), a survey carried outate the challenges/issues of the cloudfon
demand model reveals the following issues orderedpectivelyin importance: Security,
Availability, Performance, Gademand payment model ay cost more, lack of interoperability
standards, bringing back-tmouse may be difficult, Hard to integrate with-louse IT, not
enough ability to customize.

Any adoption of cloud computingay be faced with some/most of various barriers (factors)
includng as categorized by Tornatzky and Fleischer (1990) citeghpgrt and Govindarajulu
(2006) and YeboalBoateng and Essandoh (2014), Technological Factors, Organizational
Factors, and Environmental factors. However, this research will adopt these dategod

any possibly relative barrier.

In a similar study, Isaila (2014) discusses Thehnology Organization EnvironmemQOg

model by declaring challenges of Adopting Cloud Computing to three categories: technical,
institutional, and environmental. Thichnical 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
regulatoryissues, (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, é&piogtction
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 technofogies
education.

Furthermore, Isaila (2014) develops eigluint 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,nd (8) Cost of migration. Howevergagraphical separation of
a0dzZRSyd 3INRdAzLIQa YSYOSNAR Aa y2i O2yaARSNBR
(Luna and Sequera 2015).
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The model proposed by Tornatzky and Fleischer (1990) citddpipert and Geindarajulu
(2006)is based on the three dimensions; TOE framework to support the construction of eleven
AdadzSa GKIFIG YlFe FFFSOG GKS ITR2LIAZ2Y |YyR SYLX 2
technological factors (security concerns; reliability; deplbiitg); (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
S0 &S NIA OlSppertihnl @dkii& ajdlu2006, p-1

In their study, YeboaBoateng 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, tHechnological factors which include: (1) Trialability of
Cloud Services, (2) Existence of Required IT Infrastructure and Resources, (3) Compatibility
with Existing Systems, (4) Strength ofblilt 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) Choicéedf Skil
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 havetwo IT departments in the University to manage the entire IT resources. Each
department has a different responsibility over IT hardware and software inclymirgpnal
computers(PC}%, servers, data centres, networks, firewall rules and IP subnets. Thais, t
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
Karpjia 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; Yebodoateng and Essandoh 2014).
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Technological

Organizational

Environmental

Not all applications run in
cloud

Not all mobile devices
support cloud

Security and protection of
sensitive data

Security of cloud services

Limited/lack ofinternet
connectivity

Lack ofinteroperability
standards

Control (Loss of Control)

Integration with Irhouse
and existingSystems

Hard to integrate with in
house IT

Not enough ability to
customize

Infrastructure security
Vendor lockin

Availability and reliability
issues

Trialability of cloud Services

Existence of required IT
infrastructure and resource:!
Compatibility with existing

systems

Strength of irbuilt security
systems

Learning  capability o
employees

Limited technicaknowledge
about similar technologies
Non-performance of cloud
services to suppor
operations

Service reliability

Serviceavailability
Data privacy
Performance
Compliance issues
Lack of proper ICT
infrastructure

Organizational support
Intellectual property
Maturity of solutions
Lack of confidence
Standards adherence

Lack of internal expertise
and knowledge
Differences in international
statutory laws and
regulations

Delay in the transfer and
migration of data
Uncertainty  with  new
technology

Lack ofunderstanding

Management commitment
Organization readiness
Processes and control

Migration strategies

Skills and personnel
Departmentaldownsizing
Budget and funding

Top management suppor
and involvement
Resistance towards
technologies

Conformity  with
culture and style

ne\
work
Impact of organizationa
structure and size

First adopters in our Industr
Compliance and regulatory

Lack of understanding

Cost of migration

Ondemand payment model
may cost more
Unknown risk profile

Legal and regulatory issues

Adequate user and technici
support from provider
Choice of skilled and expen
cloud vendors

Influence of market scope

The nature of industry

Relationship with providers,
government and
competitors

Service level agreement

Compliance and auditability

Standardisation
Pricing and total cost
Data protectioncontrols

Society, culture and
perception
Competitive pressure

Regulatory influence
Dependent partner
readiness

Trust in the cloud service
provider
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Firm size

Firm scope
Technologicaknowledge
Perceived benefits

Table2.3: Concerns and challenges of cloud computing adoption/migration.

Overall, concerns and challenges related to cloud computing will be discussed and
incorporated with thed dzLJLJ2 NI FNRY dzZaSNBRQ @GASga sAGKAY |1 9LaA

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 expertiseetain their systems running to keep a
regular maintenance of infrastructure. Instead, an HEI could subscribe-tiermand cloud
services which allow institutions to extend their use at any time and the investment in building
and maintaining data centreg@not anticipated (AZoube et al. 2010). Moreovethére 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, lomework or projects (Dong et al. 2009 cited by Isaila 204dgordingly, HEIs would

save a considerable amount of their budgets concerning upgrading software and hardware as
well as reduce ICT services and labours cos@oibe et al. (2010) assert thiay employing
cloudbased 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 gikilggof

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 vfacinstance 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 thédCs, 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, stteigld 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 clalibased 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 operattegisys
(Cappos et al. 2IB). 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 loakaid to expanding its

investments in such project. Dong et @009 LINR LJ2 &S W. f dzS{ {-Based s KA OK A

framework where physical machines are virtualized and provisioned for -Eareing
environment. BlueSky has helped to overcome the challenigas encounter elearning

systems by improving their performance, availability and scalability.

I adGdRe O2yRdzOGSR o0& YdINBt20A06 Si Ffd dHnmoL 7
GKS aidzRSyGaQ ySSRa | YR dza Seir degirés tausehgzBloud. LILIX A O

In their study,Chang and Wills (2018ygue 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 Eaafandezt

al. (2012) describ cloudbased ef S| Ny Ay3 aeéadSvya

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

e a-{ CSONEHEE) S AdR Y

Ahmed(2015) proposes ELaaS (§dgure2.2).! a i dzReé O2y Rdz&talg®13p e Y dzNBf
F20dzaSa 2y {FF{ F2N) SRdzOlI GA2yd ¢KS aiddzRe Ay @€
applications.
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Figure2.2: The base layer oflearning cloud (Ahmed 2015, p.371).

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

one cloudbased 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 clauddibe a

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

expenditure and improved serviceBable2.4 identifies examplesf uses of cloud computing

in education from literature.

Topic

References

BlueSky cloud

Cloud Infrastructure and Application
(CloudIA)
Virtual Computing Laboratory (VCL)

Snow Leopard Cloud
Repositories

Collaborative Notelaking

Unified communications and
collaboration (UCC)
Collaborative Editing

On-Demand Collaboration Software
(CollabSoft)

Virtual Infrastructure for Collaborative

Learning (VICol)
iLabCentral virtual science lab
Online authoring tools foe-learning

systems (WEBELS)

(Doelitzscher et al. 2011; Dong et aD09
Vrable et al. 2012)
(Doelitzscher et al. 2011; Sulistio et al. 200¢

(Averitt et al. 2007; Doelitzscher et al. 201
Dreher et al. 2009; Jayasena 2012)

(Cayirciet al.2009;Doelitzscher et al. 2011)
(Buyya et al. 2013; Educause and Naci

2010; Li enl. 2014; Marinos and Briscoe 20C
(Orndorff 111 2015)
(Gilbert and Austin 2010)

(Buyya et al. 2013; Fadil et al. 2015; Li et
2014; Razak 200$hahzad et al. 2014)
(Doelitzscher et al. 2011)

(Valcheva et al. 2015)

(Young 2009)
(Chunwijitra 2013)

Table2.4: Summary of uses of cloud computing in education from literature.
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2.3 VIRTUAL LEARNING ENVIRONMENTS (VLESs)

2.3.1 DEFINITIONS

Virtual Learning Environment (VLE) t&ndefined as a designed information space and itis a

social space where students are actors and heterogeneous technologies are integrated
(Dillenbourg et al. 2002). The Joint Information Systems Committee (JISC) defines WieEs as "
components in whictSIF NJ SNB | yR (dzi2N&R LI NOAOALI GS Ay a2y
including online learning 6 h Q[ S N®B YR wl YaRSY HnnaH LIOHO D

Other terms have been widely used suchlLasrning Management Systems (LMSs) which

dcombine a range of course or subje@magement and pedagogical tools to provide a means

of designing, building and delivering online learning environndent® / 2 F 6 Sa Sd Ff ® w .
alsoreferredtoa®¥ Wt S NYyAy3 LX FGF2NX¥aAaQQT WWRAAUGNROdzI SR f
systems (CMBL QQ X Ywoz2y Syl YIylI3SySyi aeaisSvaqaxs
YIyI3SYSy il (CaubwijiirsS 20430 Coates et al. 2005; Muhsen et al. 2013;
Subramanian et al. 2014; Unal and Unal 2011).

Another definition that highlights collaboration as a corgp8 y A YVirtual Learning

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

systems include assessment, student tracking, collaboration and communicatios tools

(Oxford University Press 2017).

All the above defiitions 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 VLESAND CLOUD

Effective learning encourages reflection, allows diaggguomotes collaboration, applies the

theory learned into practice, creates a community of peers, allows creativity, and motivates
aidzRSyita o/2y2tS IyR ! YAR2 Hnmo OAGSR o0& [ dz/l
in a single domain while the sandata is subject to be shared by other domains (Valcheva et

I f & Hnwmapré fAcing ¢hallengest of optimizing largeale resources management,

according to the huge growth of services, users and educational resougetdghouti et al.

2016, p.1).
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Ahmed (2015, p.370) highlights steps required for shifting a traditionkagning system to

cloud:da 6 M0 LI | Yy A y-Rarting RateRaisi(2) arganiaing resdurces fdearning
environment, (3) designing distributed learning systems, corporatgersilies, virtual
universities and cyber schools, (4) designing LMS, LCMS and comprehensive authoring systems
(e.g., Omni), (5) evaluating-learning courses, and programs, (6) evaluatinfgagning
authoring tools/systems, LMS and LCMS, (7) designingesatliating blended learning
SYOANRYYSyGa¢o

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 camonly used VLESs 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 thebudget 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. (20ig)ight some features that

may be availablen collaborative VLES in general and in ogenrce VLEs in particular. These
include: (1) ease of customization, (2) extensibility through tpady addons, (3) ease of
localization, (4) flexibility, (5) free licensing costs, (6) faster bug fixesaf@)rom 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 oasthresre

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 donvig&n(G&edera and
Williams 2013). Erturk (2016, p.2) states tiiah LISy a2 dzNDOS a2 Fi 6 NB LINE OA
YR FtSEAOAtAGE (G2 a0OKz22fa FyR dza SNauBubel & (G2 2¢
videos, for example, are easy to be implemented in Medérturk 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 modifiedyoby 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 tht Moodle as an optimal-arning 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 sudent 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. (201Z)RA OF (i S

where technology refers to VLE.

GKI G

GKSNE Ara ayz2

Table 2.5 (adapted from lon 2012; Moodle 201@)ustrates some statistical facts about

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

world between 2012 and 2.

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

Table2.5: 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 andriTaie been

referred to in those sources.

N. of Moodle Blackboard Sakai ATutor
Article/  Year* Occ. Yearr Occ. Year* Occ. Year*r  Occ.
Paper

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

Table26Y ¢KS [ 9a& G22ta Fa ILIWSFNBR Ay fAGSNY GdzNBEd ¢
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The result as shown ifiable2.6 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 differerietween the top two VLESs 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
NE&aSIHNOKSNEQ LIS NG, Lbéréfare, réflacts xhy wide KiBeadFok tiif VIRE ih

different types of educational institutions in the world.

2.3.4 POPULARITY OF VLEs AMONG HEIs IN OMAN

As shown iTable2.7 which is derived fromthdl B @A S¢ 2F 1 9LaQ 6So0ariasSa
a third of HEIs are currently using Moodle for their learning and teaching activities while
14.52% have employed Blacklbdaas their VLE. Only 4 institutions have adopted their

customised solutions such as EduWave, SiddS, EduPortal andlEearning System.

VLE No. of HEIs % Comments

MOODLE 24 38.71

BLACKBOARD 9 14.52

OTHERS 4 6.45 EduWave, SmattMS, EduPortal and £

Learning System
Unknown/None 25 40.32

Table2.7: Popularity of VLEs among HEIs in Oman.

a2NB RSOGFAf&a lFo2dzi GKS x[9a dGKFdG IINB o6SAy3
provided inChapter5 andChapter6.

2.3.5 COLLABORATIVE VLE

¢Collaborative learnings an umbrella term for a variety of educational approaches involving

joint intellectud 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 nirst ce

2y a0dRSyGaQ SELX 2N} GAZ2Y 2N FLILI AOIGA2Y 27
LINBASY G GA2Z2Yy 2(8hitbandMacGdgorpad)y 2F Alé

Collaborative learning isThe term applies to any pedagogical theory or method that
advocates orrivolves 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 earndevaa

their achievements o0 { YAl wmMddn 0

Dillenbourg 200Z LJPmM0O RSaAONROG Sa A sithafioh i d/Hikh iivé @ @ord S+ NI A y =
people learn or attempt to learn something togettbef ¢ KS | dzi K2 NJ I f a2 | &&°¢
definition is broadest and unsatactory 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
(MOOCSs), highlights that only eight courses were identified to include collamuaattivities.

Another study conducted by 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 cowsevith 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 extensivg 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 issuedated 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, foBEl YLX S Oly AYLINR OGS &aiGdzRSydiaQ Aygzft @Sy
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 astivitie

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 teachefhis view is very limited as it looks at collaboration from a

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

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

Virtual infrastructure tools are developed by some institutions for managing and monitoring
+ANLdzZ f al OKAYySa o0xaald gAGKAY | ALISOATAO LkR2f
request (Cunsolo et al. 2010).

Valcheva et al. (2015) &gk 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 (Valcheval.€2015). This means

that from anywhere and anytime certain computer systems can be accessed and used beyond
02dzy RFNASad {AYdAZ FGA2y a2FiGé6l NB AyadlftSR Ay |
accessed by students in their free and flexible tand 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 en@d€hers Interface). The back end aims to give teachers

GKS FToAftAGe G2 Y2yAU2N) aGdZRSyidQa LINRPINBLaao
VICoL as proposed by Valcheva et al. (2015) intends to have an intuitive, easy and
understandable user interface (Ul). VICol tends to have relations withrretelatforms

GKAOK NBfte 2y GKNBS tFr&@SNAT RFEGlF o6l asS -aNYyyal Of
documents management open convention.

A generic activated middleware, tools and mechanisms are adopted by VICol to prevent any
external attack frommalicious 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 reportse Tésults indicate an improvement

of 46% of clouébased 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
respectivelyAlamri and Qureshi (201S)ate that cloudbased 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 skillsZ@dbe et al. 2010). The PLE is a
learnercantered approach of learning and is essentially different from orglihd1S or VLE
(Attwell 2009).

Al-Zoube et al. (2010) proposed a cloud computiaged elearning system that consists of
three components, the Content Management System (CMS), the Personal Learning
Environment (PLE) and the Smart Agent. The CMS provigisgered 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 whgt 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 mentionesl/stem is the smart agents; the personalised learning

path generation and the generator of multiptdoice questions for exams.

2.3.9 STUDENT LEARNING CULTURE CHANGE: HABITS AND STYLES
/| dZNNBy fes addzRSyiaQ G§SyRSY OA Srgbyifd@porating G 2 NI LI
0SOKy2t23ASa ORSOAOSA |yR LWL AOlIGRE2RAGQAY (2
online students have very different thinking styles and ways of processing information from
their predecessoés 0t NBy a1 & +Zouberet ODPGSRMOE LIPppOod | SFG2YyT
(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 learningThis 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 béhesitant to proceed with it.

2.3.10 GROWTH OF MOBILE DEVICES

Lee and Benbasat (2008){i I (i S Reclinéldgyidewilopment is seriously challenged when

Q)¢
(s}

users are slow to adopt the new technolégp ¢ KA & | LILJX ASa 2y GKS dz
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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 orf 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 dieatigtincreased from

400 million in 2007 to reach nearly 1.9 Billion users in 2015 as show#igure 2.3.
Bosomworth (2015) indicates that 80% dieimet 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.

Number of Global Users (Millions)
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1800
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Mobile Desktop

Figure2.3: 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 indigid 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 educationaihgh 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 OAlath@rusi 2016)
The provision of CBCVLE sabsequently be extended to facilitate services via establishing a

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

Oman occupies the soutkastern coast of the Arabian Peninsula and in is located in the west

of Asia sharing the borders with SawArabia, United Arab Emirates, and Yemen (Sgere

2.4) (Britannica 2016; Ministry of InformatiorOman 2016; TheFactFile 201%he Sultanate

joined the Leaguef Arab States in 1971 followed by the Cooperation Council for the Arab
States of the Gulf in 1981 as a founding memb&in{stry of Information- Oman 2016)Oman

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

world.
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Figure2.4: Map of Oman.

Source: http://www.tourofoman.om/img/img_5.jpg
Oman, with a total area of 309,500 sg. km and 3,165 km of coastline, is regionally divided into
eleven governorates which arsubsequently composed of several districts (61) called
G2 Atrelrdoavneés SIFOK 27F ¢ KA OK Mihistry dllidor@dtiono & |
Oman 2016NCSI 2019)
Table2.8 (derived from:Britannica 2016; Ministry of InformationOman 2016; NCSI Oman
2017; TheFactFile 20163hows diverse facts and statistics about Oman including
demographical, geographical, political, and technological issi@shwin a whole create a

comprehensive profile for the country.

Aspect Details

Capital City adzaOFld Hococ b pycoo
Largest City adzaOFli Hococ b pycoo
Total area 309,500 sqg. km

Coastline 3,165 km

Population 4,432,380 (2016)

Internet users 2.438million

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

Table2.8: 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 lifeespecially 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.

¢CKS 3I20SNYYSyd KIFa 0SSy LINBY2GAYy3I RAIAGEE &agal
a20ASHARYOSNYESYylGe 6! { [/ 2YYSNOA2 @RS DIBAIDS HAMC O3
2016a; ITA 2016¢; ITA 2016d; e.om2846)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 afféed, 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

[ .1 [ 9d ¢KAA gAff KSELI yFENNRBgAYy3ad (GKS 3IFLI 6SGsS

economy concerning financial constraints and political instability.

2.4.2 CLOUD COMPUTING ANIZT INFRASTRUCTURE

The utilisation of cloud computing for VLEs is critical in its significance over traditional
methods, particularly in Oman, as stated by Sarachandt@h2), 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).

Futhermore, 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 patmiemploy 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) laaS Layer. The pdogo&gion 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 proged 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 evaltiaefactors concerning M

learning.

In regard to national initiatives, Gf 2dzR A& 'y hYlyQa ylI A2yl f Ay
computing which was established in 2015 to serve the Omani government entities for sharing
infrastructure and hosting servicd®nefiting from all features of this technology-@oud,

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

cloud service delivery models (laaS, PaaS, SaaS) in addition to Business Process as a Service
(BPaas) as thetirth model AlIRahbi 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.

Figure2.5 shows five phases of the-Gloud project.

Phase Il

Phase I (1aa$ ready: Infrastructure Phase I"

service ready for other
(Basic Cloud + eOman Ministries with automatic
migration) provisioning and self-
serviced portal)

6 Months

(PaaS Ready with
Billing & accounting)

8 Months

N

Phase IV Phase V

(SaaS Ready) (BpaaS Ready)

5 Months (1 _ ~ 5Months (1yr, _
yr7 Em) - ~ 10Em) -

22 Months
Figure2.5: GCloud Project Phases in Oman (AlRahbi 2p1.

Theexistence of the &loud 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 prelininary 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 1S Ay a G A G dzi A 2y
purposes and are not shared regionally, and they are not supported to go beyond the
AyailAaddziaAzyQa o02dzyRI NASa®
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The dissemination of mobile devices among students would facilitate a good base for
collaboration in learning environment. Salr et al. (2016) indicate that 47.4% of students
surveyed in HEIs in Oman use their smart phones for accessihgéeheet.

Recently, Oman has been regarded as one of those countries that offer Internet connections
reaching above 100 Mbps while 1 Gbpsmections are also available (Oxford Business Group
2017). HoweverAl Balushi (201)ighlights some challenges that delay the development of
ICT in Oman such as lack of essential infrastructure, technical awareness, funding for applied
research, and theiggh cost of ICT services.

The Oman Research and Education Network (OMREN) which is adopibe BResearch
Council(TRC) irOman The Research Coun@019), is the only planned project intended
nationally for education purposes. OMREN aims to provideGHfenfrastructure and services

for research and educational centres across Oman (Al Kharusi 206Research Council
(2019) do not provide the extent to which this initiative has reached so far since 2016 when
the idea was developedrigure 2.6 illustrates all areas covered by the proposed unified
educational system through OMREN. Although it is mentioned that this prejéctoe
supported by cloud platform infrastructure (Al Kharusi 2016), there is no detailed information
about the cloud deplyment methodsthat g A f f 06S dzaSRe ! fa23x Al A& dz
private clouds will be incorporated in this national network. Furthermore, by referring to
Figure2.6, 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 ssrvido indications
GSNBE F2dzyR (G2 LINBY2GS GKS | @FrAftroAtAGE YR RA

Internet access outside campuses.
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- High Speed NW
- Dashboard &Reports - Reliable with SLA
- Advanced Analysis - Cost affective

- Big Data, Bl - Cloud Platform
- Skill & Certification Mapping
- Student Counselling it

- Mobile Ready
- Job postings

- Placement services
- Research Awards

- Admissions, Registration,
Graduation, Alumni

- Student Affairs & Scholarships

- Library & Resources

- Learning Objects & Exams

- Academic Calendar & Scheduling

- Collaboration

- Full Fledged ERP with HR, Payroll,
Finance, planning, Inventory,
Procurement, Tendering, Fundraising,
etc.

- CMS & Workflow
' Communication
- Social Media

- Self Services
- Automation
- Change management

- Hostel Management

- Transportation Management
- Building & Facility Management
- Events Management

- Budget Planning
- Fund Raising

- AR, AP, GL, CoA
- Sustainability management

Figure2.6: Unified Educational SysteqOMREN (Al Kharusi 201%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 Sarmi2014). This excludes nursing institutes, health centres and
academies and training centres managed by Royal Oman Rbkcklinistry of Defencend

the Ministry of Manpowel(Al Shmeli 2009; Baporikar and Shah 2012) as showahle2.9
(adopted from Al Shmeli 2009; Baporikar and Shah 20AG¢HE 201Pand Table2.10 (Al

Shmeli 2009; Baporikar and Shah 204»HE 2019

Institution Type No. of Institutions Affiliation

Public University 1 Semilndependent

Private University 8 MoHE

PublicCollege/Institute 48 MoHE ), CBO (1), MoM@&5), MOH(17),
MOD(5), ROR1), 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, MiBistry of Health, ROP:
Royal Oman Police, MoMP: Ministry of Manpower, MARA: Ministry of Awqaf and Religious AflalRE: Diwan of Royal Cour

Table2.9: 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 Table 2.10 such as Colleges of Appli&tiences and

Colleges of Technology.

Under the Jurisdiction of Higher Education Institutions No. of
Institutions
Independent Sultan Qaboos University (Government) 1
Ministry of Higher Colleges of Applied Sciences (Governmen 6
Education
PrivateUniversities 8
Private Colleges 17
Ministry of Manpower Higher College of Technology (Governmer 1
Colleges of Technology (Government) 6
Vocational Collegg&overnmeny 8
Ministry of Health Nursing Institutes (Government) 11

Health Science Institutesand Colleges 6
(Government)

Ministry of Defense Sultan Qaboos Air Academy
Command and Staff College
Air Force Technical College 5
Institute of Topographical Sciences

Military Technical College

Table2.10: Examples oGovernment angrivate 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 albaghlights 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 systefis 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 shapedtiy 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, belief, 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 environmentlocal language, for example, can be a common barrier for
communities to accept a new technology. Olaniran et al. (2010) argue that cultural factors
adzOK & Odzaidi2Ya FyYyR GNIRAGAZ2Yya OF Yy ekfgi@NBI aS dzi
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 culturewaithlittle influence
affecting it by neighboring 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), cultdliffierences 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 déct acceptance and the use of a CBCVLE. Oneacticipate 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 tla@thorwho provided the first definition of culture irerms of
FYGKNRLIR2E238Y 06+ {Nlcldde driRlizatfomzitaked N its wviden T 0 &

ethnographic sense, is that complex whatadch includes knowledge, belief, art, morals, law,
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custom, and other capabilities and habits acquired by man as a member of §ocigiy¢ &€ f 2 NJ

1920, p.1).

One of the most common definitions for cultussedA Yy £ A { SQultuie dztd&Scolledive &
programming of the mind which distinguishes the members of one group or society from those
ofanotheé 61 2 FAGSRS MopynE LI yHOD ! y2HKSNI O2YLI SYS
0 H n mn X Culidde iscopr @veesiolving store of images, texts and ideasotigh which we

make sense and add meaning to our wdrigl

LY FTRRAGAZ2Y S w20 0 A yAathrapelogists/have hdteathabcultuirg codsiSta G K I

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¢hém C dzNJi K S NE
oCulture represents the beliefs, ideologies, policies, practices of an orgariizatiora { D HA My 0 ®
Figure2.7 shows the potential components of culture as highlighted by literafttefstede
1984; Hofstede 2007; Khan Academy 2018; MSG 2018; Robbins 2008; Tylawabiierger
et al. 2007. The various aspects shownHkigure2.7 indicate the importance of culture in
AYLX SYSyldAy3a Iye LINR2SOG Ia Al G2 dEoKiBea

context of this research, all the above definitions have been adopted.

(0p))
()
(s}
<
c

Te Other Shared by
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people
Costume \ Language
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Law —_
Morals — | Behaviors
Views ;
—_— | ____——0Objects
Thoughts -—______\ /
Practices —__7___:___  — Rules
Thinking ——_Culture )—— - Meanings
. ____————‘_Ff _\__H_h‘"“—————_____ .=
Interaction — A \R — Ethnicity
Perception — '|I —— Gender
Religion — ".I - Customs
Knowledge — \ -
d 9 '\ Traditions
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Norms / \ \ Policies

Habits Capabilities Values Ideologies

Figure2.7: 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 wgtion of collaborative VLE. Hofstede
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(1984) states that it is not necessarily that a philosophy which igldpgd 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 thetfthat all VLE tools employed by HEIs in Oman
are imported and not specifically designed to suite Omani culture. As stated eaflibapier
2, HEIs in Oman are primarily using Moodle and Blackboard for their VLEs. Blackboard
(Blackboard 2017 a commecial software which comes as a closed package and cannot be
modified by clients. MoodleMoodle 2017)on the other hand, is a set of open source VLE
G22fa 6KAOK OFy 0SS FdzZ feé& OdaG2YA&aSR G2 GKS 19L
Thereisnodoubli KI & 2y SQa Odzf G§dzZNB OFy o6S | o6F NNASNI (2
which is originally designed for people with a different culture.
dan much of the world young consumers want Western brands. In some parts of
the world the new cool is to rejetttem in favour of traditiod 6 [ S R6 Sl 4§ SNJ Hnamn .

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 sueck An example from the Kenyan County, Kitui, was
expressedy Nthiga and Fender (2015) where the local language was used rather than English
in a government projectit showed that he response througlshort Messag&ervice $MS

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 culture Furthermore, this will ensuravoiding 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 pect 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(2@y 0 RS T A Yy Sa Theprodeds af adapiirig 2 prodliciior cortient 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 languageucey or locatiod ® | Sy 0S =
GALA (2018) considers translationose 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 regulatidifeb 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 popwiample of clouébased

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 8 K2¢a | YIFI L) 2F adzaOl a3 hYlLy &¢

contributions serve for the localisation of the map.
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Figure2.8: Google Maps, an example of partiatlisation of a cloutbased 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
EnglisHanguage 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 akemglating 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 cloudbasedcollaborative service is Wikipedi&Vikipedia 2019 which consists of
millions of articles in several languages. Different versions of this Encyclopedia are extremely
localised to meet specific cultures and languadégure2.9 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 translatsibns 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.

Figure2.9: 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

yS3ft SO0 GKS NBftAIA2YyQa AYLI OG |yR aRBsSYM Yyl GAZ2Y
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 ane viersa 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.

l Kdz2l FyR ¢KIF{OKSNJ altral and Sociallfactarsdandluericei Howi iGen i K I G &
and women view themselves in relation to their vo’k (G KSNBEF2NB>X a2YS 02 dz
masculine tendencies compared to others that tend to be more feminine societies.

In a conservative society like Oman, peopspect their values and traditions which are

inspired by Islam as a religion (Culture Trip 2019; Worrall 2d¢20ll 2014 The originality

and uniqueness are part of the personality of Omanis which are also supported by their beliefs,

habits, customs anttaditions. As a Muslim society, Omanis show a huge respect to women

YR R2y Qi Fft2g aGNFy3ISNE (2 Ofie Tip201p) (G2 GKSY
The religion and tribal structures are behind the conservativity of this young population

socety (Worrall 2012.
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